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Research progress of protective effects of phospholipids on obesity-induced
renal injury

ZHANG Zhen-Yu"

(Hebei North University, Zhangjiakou 075000, China)

ABSTRACT: In recent years, the incidence of obesity in Chinese people, especially in children, has been increasing
significantly, and the renal disease caused by obesity has attracted more and more attention. The pathogenesis,
pathological characteristics, prevention and treatment of the renal disease have also been deeply studied. In addition
to drug therapy and the formation of a healthy lifestyle, functional food nutrition factors are also used to alleviate or
prevent chronic renal disease, especially functional grease phospholipid, which have special physiological functions,
and it is the basic component of all cell membranes, which is associated with pathological activities related to renal
disease. In this paper, the pathogenesis of renal injury caused by obesity and structure function of phospholipids were
summarized, and the protective effects of phospholipids on renal injury induced by obesity were reviewed, which
provides a theoretical basis for the development of dietary supplements or functional foods for obesity-induced renal
function injury.
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4 KAMBHAM %50V Yo it A Jhke 2 3 o B R ik 2 11 R
W5 Bl BR 22 IR . 98 BRAH 7t UE SERE e ] 5 1/ B A%
R 2= LG R o8 B e A G P 9 (obesity-related
glomerulopathy, ORG). B L8 & A e e, BT Bn 7
PEUSEEBEZ0, RTINS ECEBUE, WE X
LYPNERETAIT N EE LS RS A E 2 RN
WiR A, Thfeth & i & A7 & 52 0, i ikig i bk
MYz —, YR SRS . R . AT
SBEIAE, FEHINEERE . DIEERERE . iS4k, B
AN  FRERRIAC . B I RE W . S5O R
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A, BT, A SO AR REECE G RS L BT IR
B0 R AP E RIS AT T 2538, LU A )5 T R 5106
RE RS A S D et & SRR T | S

1 BERSE B RS

1.1 BBEEX

1 HEAEEP, AMTLIAE 5 (body mass index,
BMI) B & 5 (kg) 5 & i (m*) 22 FEAE R il R 46 b 2 —,
FHHAZWAE RS, WTO 43 BMI B4 20~25 kg/m? M 1EH#
1K, 25~30 kg/m* JHE, >30 kg/m® M AERE, [A) R IE Rk
DRHEG, —SAEMER 30.0~34.9, —HEHEHN 35.0~39.9,
IR = 40; [E ] (waistline) 5 4 L (waist and hip
ratio, WHR)th J& #F 1 BB Bk 09 48 b1, E kbR 2 B #E
WC>102 cm Hfl WHR>09, % ¥ WC>88 cm
WHR>0.8"" 45 7 i i 5% %8 kb £ W1 & AL BMI =
28 kg/m? & SR HEREEN
1.2 REFS S

WFFEARIE ORG Bl RSB M IS FF 5 | LA s A
B TR IR, B A 00 R R RRAE 2B B /NER
PR Al 2 B /NER Jey s B T PR AR U0 RS
BB AR SR, MR, Rtk — 25 i B
B R B8 FNZ5 AR LA K P9 43 40728 22 [8] PN AE P BB 2R 6 4 7
ORG (1 & LA 52 7 S i RS e 5 ot 1 e LA
FEMUIEMF N S 2EAR . B E . RS FE AE R S
FXT . FIE R MURE R AE Fe g o A1
12,1 B REfish A Fei s

(i I R I 250 a3 o T < 11 S = - 1
B3k & R 4t (renin-angiotensin system, RAS) M 38 &A1 22 Y
AR M 8 12 S S ECE B M EELE K 2 —, I
HAZ AT AT LI & RAS Y6 fL, R, BB RAS HYE
AR e R J R D VB i 1 B 1 R DA R S % B e BH B
Ve BFgE B, B I3 3% & (renal plasma flow, RPF)
KB /NER g 3 % (glomerular filtration rate, GFR)Ffi#5 A
ST, CHAGNAC 45120100 i 3 S B 4l #2251 e

R R ECR NVE IR I BRI AL T R
e B K R IR, — T T BOE A L RE R 3G
SR AN bR A0 K R AN, RN R
BBz, 5 E FUR gD, N BNk . AR,
5 — 5 T R AT UOTE AR - A TR R - T R R B
(renin-angiotensin-aldosterone system, RAAS), 5|5 IF4H
JHL A1 J5 ST 0 K T e 45 # A7 AL AR, X R RCORE N J)
FOR NERUE R A | UE R AR D, B MR SN HE
W | KEREER, A 5
122 FHMEBFE foE Sk B & 5T

IS JHE X1 Ay e 5 240 22 B8 086 0, P AT R 1B R IMLAE
ol 5 BT o I LT I e M R IlE AT
ABRF BN K, N ER S s R A, R
5 220 5 A K N (IGF-1 , IGF-2) & i 3515, e k41 iy
SMEE AR 2, SLRE/NERIE R, @i R TGF-p 1R
IR B/ NERAE AR AT, A 3 A A U A
P T, 51 S AR LA, 19 2830 BE H Heil 1k 14 m
ZINGEE RS DR P e A, 38R R LA o o A A, 3X
FE NS5 T EH G R, BF5E BIR, FUITWARA 4
WLEE T i By FRARHTAENE A0 70 D0 Ao Bl e ) 4
K B4 T I I 2R HHOR) R W D IR, b s,
HAUH 51 R 5 A 9K, ECE/NERES IR 3 =
i UL TR A 6

RIS, J& 20 53 Wb — il 22 BRFE 2 F—RVE R,
IERCRZS T H S SR B BUR 4E 45 AR IE W ShRE, BF
FEFRMW], JHEE R AT AR SN R A, 1 LA L,
SR URLE B E LA 2 ORG 9 5 S Ak iV FPO 2T S 410k,
A 18 7 L TR BN A% B 509 R B 5 2R T RETE T
DAEBT IR RJR T, AELEME D AE P AEAEIR S R
JERPE TR RE LG, T e JBR % 2R ILAE 2 1 5 R AU T B 1Y
— AR, X R BITE T BT IE L B O AR e A A
NSl
123 HERZhE

S (PN NSO PN A B R l/S n s w2 I
JUEE T, B A X LA TR A BT BRI T, L ix 4
AN AR RS RS Y, 2 B R e SCkiR A,
ML TG R R | R | TR, Hrb Rk 2 AR
TR SR R IDT PR, AT LA e o By SR AU, TS A
MR R KV W B RRA, Gl 39— iR FEIESE, AR
IR 2R 1 A P T B AR L A RO B T R 7 A, AR
LR E B N, F IR AR A A 4 1 ) — i
JUi TR, FG S ST AR VAT A N AR D5 % o R et QI A,
B A A I 2R - R T s, R R R /N BRI
S ARG A, R NR R BRI TGF-p B2 4K B, 7™
AETRORZIUN, A feft 25 F5E 24 e 58 BT 26 4 LA £ 5 AR 2
YL B R AA T R A R RS, PSRRI
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R EZIE, B/ AR 0 B AL D 06 SR 0
98 MR B IR A4 5, T O ER L,
124 JelrS M IOERE

e W5 4H 2R S e fN 4 M BE, A KEME w4
Ji L 9K ECL 40 i AT R M A i A5 A A UE SR A e
S5 TN E BRI LS RAE L, JIEJHEAH DG 15 5 i
FF AL P R AR B2 T, H R BT A AE A
Ja iR i AL SRR P AR S S g R, SRR %
141 i U5 4 2 2 BRI B S AL - 1(COX-1), 51 ol S E 11
e Wi 2580, T S BOR IR0 ARk, A IRIETR
JIE B L NG I 414100 0 TNF-o0 BHZAK | TL-6, THLE
R IL-18 SRR AL T, 5 S A A R R,
ORI & J 5 2T L A 200 M 25 M i P 5 B B i ik B
O S AR BR A, S8 [V 2 5 W ' U 254 T BB - A F /KRR,
FERACT IR & B 28 35 /N R B R 3 A BTl s, B
TSN BARH . S E I EE R SF, — R MEHE T
HBE R FR Ik B W, 38R AR OIS B R T R
BB, 28 BRI, AEREE A T4 SR RERES, F¥s:
FELE 9 IR 0 9 i X L T B 285 A 5 e 2 I g oAy
SR AR A O ER O

HeAb, HRE R B B RS s fhrh, S R R
B 2L Sk Tt iy 7L Sk A A JE AT, e 20 B0 Tt A RELFN
R, AR T 5 TR R M e I A KT A O B R 4k
E Qb AR el (| WA SO = 8 1 1 TR 1 52
W, 224 R G (sympathetic nervous system, SNS)i
. RAS & LT E PIHLAE T 0% Bl A 2 AT 5 e S e 1 o5
IR A 32 EEAL I O [R] A EpaE  AT g RRAC R,
Az 13 B LA P T R 2 A T i R 2R IUAE, /=3 R I AN Y
AT DL GV B /IR 2R A0 e 2 T A SR IR R 2 A,
T L 5 240 i A TR (R B TR A0 B AP R B A 7 AR, IR X
B/ NER SR AN B EE R, W5 R Rk Bk B/ hak
MR f R, RO N AR A B AR BR A, JE it
LRPURAHEAER . M E s, R IE R
W E PR A B2, FERFRRA TR T FVRYT 7
%, DT/ B TR T R B B A

2 BB EHTINEE

BERR ARBERR IS . BRIR T, 2 — RS A BMRMAEE,
B TREAIR, ©EEAET S, Mgz, tansh
Yoot BERE. CBRE. RGSERRE, MY LOHRMEYE L, i
KEMTFHIBENE SR 1.2%~3.2%, A BEIIEH &R
0.44%~0.63%*2, gl C. H, O. N, P 5 Moo 4, 45
AR A5 — i Ry SR K & BB 3k, 55— o B K G
W KAEILEE, BEIRILEIR T EREEEMASIE], 4 0 T i
Ne- S5 8EBEAR IS, DUH ok 3258 0 HImBEs g 2 55 — K38

fRg, =24 B R HENE A (phosphatidylcholine, PC) ., B EE
Z. T W (phosphatidylethanolamine, PE), ®§ % Wk WL
(phosphatidylinositol, PI)4:*) Hd PC X FRNBENE . 2
%, 7120 CipHgyOoPN, AAKFITE SR IBT 90% 2
H IR AR HE A,

R 20 tit2 30 4R, EEC T IRDIRBERR, S
R R B I R G, BRI N TE R AL
B2 . Al S AN Tolb B3R 4500, [ IRh ol 2 L0 Sl 5 o i

BIIEEHY . MERE . ThRCR A B AL U REEZ iR 1E, H
HIA S M AR R EE R R G .

3 WBEX AR B A RV RIP R R

YT bR B i IE B E B A5 1 B 2 R AL, i
NP AT O UE S BENE A Z R R, A Lk
BBRAGHE . oE MAGEE . TEBRAKM . WA R R L R
BEAISR . BRARIMAR . TR ARG T WOk THE25)
TRIT HFEAN T B B W RE 00 TR A R I B B0 40
15, A AR X AL 5 5 B B 0 OR3P VE
3.1 KE0P#ERE

TEREWBEWH AN ZLEREMAZ—,
FAO/WTO K% 51 2L X R IR (SR BCE A PR 2 2
B NN 11 73 5 N 73 4 0 o | Rl =1
AR, Ak AFimie, v RS S AR, B R
AR, BRI b I S, B e e 5 B2 IR 2 1 (high
density lipoprotein, HDL)&!, 7 AR B v, I PR A B
FEREAR. KM, REOMAE . SAM0AE, GPF5RIE
S 2Y 1M P R S AR TR R (AR, AR P 2 3 U H
SREViFER, mEIEAAR, BIRERD . JREEKER
RTTE HAK Ji, 72 MG £ v kb 2 B 3k TT A Rk i, iz
PR RHEREL HAT, OF LUK SIS N £ R, i
Ph— 8 5t B 42 R K Z2 ANHRURN g o 1 il 1 Ok 3 e g il 51
525967 M e W] o R o T S AR, OF R SRR
JERBR N, ZREEAWIGRIERY, BRItz b, Ka o
WA BB ALE £ 26 77 rh o 8 R L AR50 0 o R B (R A
b, HCUMEE R G REIE TSI T S LR IR A SR T, 45
A 43 A TR IR @ B K S BR 95 (phospholipid  soy
yogurt, PSY), X245 2 X I B 32 50 M =i g ILAE A3 B
PR,

3.2 AMBAEER

¥ I IS R (lysophosphatidic acid, LPA)J H fi T 41y
S5 o A LI R VS I B R, LTI RERR TR NI L
A 2R W R R P TS, R EE A MAME SR E
—, BIEZHEYRAPY ) LPA MR AL I Bemi IS (515,
LPA S5 & F/EBARRMA R, Flanamiasgd: . o1k,
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EReize N 0N iR E Vo 3R e ORI E
o, LPA AT DLV B /INER A 0 P i B A5 vk J3E, i =2 ™
LEWAE RO, BIFE 10~20 pmol/L I LPA A Bl A M 1% 35 1y
KEE/NERIEANN DNA & B in 1 22 24 S5 06 A0 2R 1 e
(mitogen-activated protein kinase, MAPK)P**-P* iz 1k, T
e R 100 pmol/L B U] b i AR, sscFfond il 4 AT 68
S B /NER B AL B RO A sk b T SR DR 5 iE
LPA il i B NEmE LB B RS A Pl /MG AT, 25
B/ INEBER B .

B £ i Ak 2 45 B B 0 AT M R I SR R Ak
LG B/ NERRE AL AN ] BT 4R 2 Ak, SR BRI A B /N R
AN MRS £ T AN ARANE R TR, LPA 5 B IE SR 2k
SRR 2R THSE. X IR KR LPA X R B4
A B AR VR, A SCHRIEN -5 LPA P (9 40 I S ME 5
9 i (extracellular signal-regulated kinase, ERK)Z /&4 5%,
PR AR AL SR e R U, R B
PO B TR 520 /N ER Bl R B A i ) BE R 2R3k, s
AN AN A . IEAh, LPA R B & A S £F Ak
A F W E AR ARG .

3.3 n-3 ZAIAFASAGEL RS

n-3 ZAMEFEITER (n-3 polyunsaturated fatty acid, n-
3 PuFA) AR E A, UESE A O i R A .
BT CENE . CNEAE AR, CKD By A s
FRAE S Bk HE AL A AL Z &b, IEAE R AN Z T n-
3 PuFA X 'BNEGRIORFSE, n-3 PuFA AL — 1Bk FIR IR
(eicosapentaenoic acid, EPA) . — | — Bk /N M MR
(docosahexaenoic acid, DHA)®*, Hirh, EPA XJ 25 [ R AH G
PEE R IRYT 5 T BT O AL, i SCERAGE, EPA X
WEGRIF A BLI AT Be SRR R PR . S SRTE RO . R AR
SR FIRIE . BU/PRRAE . PR AL REORE L S
iR RS (s o S S Tl A TE (1N N = RN S =g Wi g N
FEZE W /INERTE AL e B 8] FR 4T Ak, 1k BB LR Broosn B4
54 G W AT IEME CSTB1/6T /NBUIRRES ] &
B AP R Y R RO, I % 2N BRI B DD B TE A
B R RE BT K IE X B R D) 7 LR, S5 AL RIS X R /N R

FHEE, BEARLL/N BB L PR 3R ORI ULBT B K124 (8 35 AR,

GREAREESU KB RERIER A FdE, 4 H
EPA-PE TE£ R BN PR e fE, it —BEsE T2 0I5
FA) T T R 3 T R e 3 T R4 T % B 4 A ) R APV
R /NTF SO T B T R - A (EPA-PL) X 52 56 1
A Jie /IS B 2 28 HCHT AN BB AR T S5 8 B e A FE B AL o,
L5 % P EPA-PL RERS B 25 0035 0 B v A 8 S0
NESPEILGR, 3L 65 i U 2E 2 A0 M DR 0 A R 2 i A S
Jof S B v AL B B B Rk, MBI . T3 Ak,
&1 DHA [WBEIEAE s S B i ml hda R, 2t

Bl W 52 06 I UE 2P B B0 /0 BUE B 4 s T B0 200~
400 mg/kg & & DHA IiBEg, v BB 4 B/ g4
FRIIR], BRARE AT SRR D e TR B T o fu
LML A EAIE IR, MORIZAWA 2508HFSE & 3 1
I I DHA B8 A PTR MECR

4 B B

BEA A5 K 4R L MR S R B M T, H
75 S B M TR AR O AR, R R,
TR JEE Shy B R T A AL N S REIRR, H R A ORI E
Wi o — 7, SHRBRARS BEAY TR AT O i, s il AR
JHE R S B0 B B 5 — T, BERFRIE TR 18
P I I LS AR R AR AN, AT TR RS Fr
RO AR B2l i AR A7 By 1k 2 A, WAl AE S B G
TR T B YA AR A R TR R A, A
REE it SR IO W | VR AL 2 | BFFE BRI FE5E |
i PRAGCR 5 2%, RN SC TREIR A S5 H DhBE . B TR O EIT
FERCA IR Er, AR EEITFE 3 2 R BRI AE 19
PRAPILR, AT R O A B i T S AL T S Py Wy T R iy 5 B
WAHE, PR AR R A
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