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Renal function and adipose tissue surrounding the kidney in metabolic syndrome
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Abstract

Metabolic syndrome (MetS) is characterized by visceral obesity combined with glucose and lipid
abnormalities, or high blood pressure. MetS contributes to the development of cardiovascular disease
and diabetes and also serves as a risk factor for chronic kidney disease. The kidneys are surrounded
by perirenal adipose tissue, whereas the renal arteries and veins are covered by perivascular adipose
tissue. Sinus fat is also present in the kidneys. Recent reports have raised the possibility that the three
kinds of adipose tissues surrounding the kidneys are involved in chronic kidney disease onset and
progression. Various adipokines, produced and released by adipocytes, play significant roles in MetS
pathophysiology. Perivascular adipose tissues regulate vascular tone by releasing vasorelaxing and
vasoconstricting adipokines. Changes in renal vessel resistance can affect renal function. This review
summarizes how the three types of adipose tissue surrounding the kidney affect renal function, with a
particular focus on vascular resistance.
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ST LTSI RN 7 5 v, F 7o, BFSSRERIE—
BELTwWZRWi:®, SROLFRIMBETH D LEZ
%,

FATETIE. AARADVDIERE I35 ITE K
HDZENRESRTEY Y, AHENEE L
5 MEVDEEOBEMEIZ I NE TOHE L H—3
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. WITERMHOEAERE - BRREBIX, BHRESCT V
IR=ZTADOERY R 7125 L LT, 202544
I HARJER %412 X - TFUS (Female Under-
weight/Undernutrition Syndrome) & 9 & B
ARELTRBE ALY, —FH, BEICHBIT 5 HAeERK
H H32500g kK1 OEHAKEIROE|IS X, 20234 T
9.6% L OECDINEEoHF TvRIE <. ZDFREK
D—o2 L LTREORLEIEITLATHSEY, &
EBl, RZEORFFEETNFITETHO [HEZED
BEE & (REREE & MR HARKE & oEkI
M9 285E] 226, BRO—IBEHKET 2,

2. fER

2.1. BMIC £ 394
REOEA11221I/] L CEEHE, MEHRE.
BEENE., EWEESHERE (FFQ NEXT). f#
BOREERAETEICET 27 v 7 — A, HAEKED
FE#1To 720 BMIIZ & 2 TIZRR264, 2
HRESSH, W1 B THh o T,

22, PEOBMLEBEAEHOLR
LR ORE L FHEREROLBIC B W T, AE, &

JERGE., SMI (BHEETEHD DWW b iFEEEER
TE»o 7 (Rl), MBMETIZT VT I v
RFOBEITERZI L, J§ED> 5, LDL
VAT u— VEZEEEKERECTERIZIE» > 15
Hb= {58k I35 % ¥ DBECTEWEB 2R L 72,
ER= A VX —BPRER - BRIEREICEREZE
F% L, BEORLEOEBIILT LD A NVE R
ERRBRRIZE DD TRV LIRBRENT,

R1 PEOHLEEFREROLLR (F18)

P =5
n = 26 n = 8

FiafE FERE TIRE FERE ofE
F&(cm) 15750 * 5.16 158.00 * 5.39 0.681
F&E(kg) 4327 367 51.41 + 518 <.001
BMI (Body Mass Index) (kg/nf) 17.40 = 0.85 2056 * 1.48 <.001
EREE (kg) 17.30 =+ 164 19.66 + 2.26 <.001
SMI(Skeletal Muscle MI)(kg/m) 5l £ 0.42 584 + 0.49 <.001
IR E (ke) 1062 * 191 1485 =+ 3.34 <.001
A=) 2446 * 3.27 2872 + 4.89 <.001
ERERR/EENE 40.97 * 2.42 4547 * 2.58 <.001
LERERE/FERE 1398 £ 088 1341 £ 075 0.004
TRENRE/|FERE 36.92 * 1.52 3453 * 1.92 <.001

23. BHARKREREEHAKRERDLE

AR 232500gK0 ((REHAEKEIR) ThHoi:
131784 T, 2500gl EOEHAERERTH - 12
LT, BHEOBMIZERICEL (18.7 vs 20.1
kg/m? p=0.024, #£2). ¥ OEEIL NMEFT
H o Tz (41.2 vs 19.4 %, p=0.088, R=0.191, *
3) EHAEKERM EHEKERBMOM T,
BB & CHERHEEO MIKREMEICZIZRD L h o
720 BT ANV —BIZERI T, JBERIVAT
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o —v, SAFIIERFRR OIEHE L, EHAKERET
ZWEA Z R LT

x2 BHAFERLEHAGERLOLER (F1%)

EHEFER EHEEFER
n =17 n = 93

FIHE FERE FHE EERE piE
SE(cm) 1562 * 55 1581 * 54 0171
#E(kg) 459 = 6.0 504 * 6.0 0.010
BMI (Body Mass Index) (ke/r) 187 = 18 201 £ 2.2 0.024
BHEHE(ke) 181 = 21 193 = 24 0.126
SMI(Skeletal Muscle MI) (kg/nf) 54 * 0.6 58 * 0.6 0.132
ERERTE (ke) 119 * 33 143 * 38 0.016
ERERAE (%) 257 + 44 281 £ 51 0.058
HRERE/ EEHE 425 * 3.9 448 * 2.9 0.030
LRI/ AT E 139 = 1.0 135 = 038 0.321
TR/ EEEE 361 £ 2.0 349 £ 21 0.033

£33 €L
EL4FHFER FTHEEER pE R

P 7(41.2%) 18(19.4%) 0.088 0.191
EEEE  10(58.8%) 74(76.6%)
k] 0(0 %) 1(1.1%)

R AEEEIRRE T, RO 1 v 2 ) viEHT
%R 3 Adipo-IR & BRAH L O AR I & /B8 I
& (Trunk fat/Body fat ; TF/BF). THEfEH &/
fefi& (Leg fat/Body fat ; LE/BF) 235\ HES %
~ L7 (252 Z#7R=0.659. R=-0.647. F* 4 ),
TF/BFIZEEHWIE &, LE/BFIZEMEWIZE & Adi-
po-IRIIEEZ R L, Z OMEMIZIEHAEKREREECT
BRDOOLN Lol ThDOLHEKEIMEVWE
. WIBREN 2 & O AR IERI O L v, F 7213
B b RERIZH T COR TR O R MBI &
A4 R ) vEFUENE . 205515 O FR T
BMELIZHS 2 TERBSEEI T TH, ko4
TEEERO Y A 71T B2 Z LARBRS L1z,

%4 HEARERIAdipo-IR & DR

EHEHER EHEFER
n= 78 n= 16

EEEEH piE  HEEBEH pE

&R (cm) 0.027 0.815 0.23 0.392
FE (kg) 0.121 0.289 0.468 0.068
BMI(kg/ i) 0.105 0.359 0.524 0.037
EERE (kg 0.209 0.067 0.471 0.066
EERE (%) 0.202 0.076 0.426 0.099
EREE (kg -0.006 0.959 0.327 0.216
SMI(kg/m) 0.050 0.665 0.469 0.067

R ERE/EERE 0.116 0.312 0.659 0.006
TRERE/EERE 0.086 0.452 -0.400 0.124
TRERE/EERE  -0.020 0.864  -0.647 0.007

3. Zoft

BEEWD—oTH5, LDLa VAT u—,1140
mg/dLY k%723 F 2114 R o nre (144~333
mg/dL)e ZD11% 0O, MEKREIZB T 2 MOIEE
(hfgfs. HDLa v 2 7 u— v, WEEEIREHER) @
EIXEFHANTH 572, £72, LDLaV AT o—
MEDIEHETFE O L LT, BFRAEICBVTR
IANK—BIINT RENSEROEREICER
EVUbolzZ &L, BaMEIZLDLa VAT o—
NMREEE % & 7 3 FEMR 2 V X 7 0 — VIILEE 2
EINTVIHBEELD 2, FEMESa VAT 0 —
JVIILSE D B DEE 13~ 7 v #E4E TH200~500
N2 1T AL AEESETHI0H AT AL SRT
WBNBY, EEIZFNEBZ 2EATHEEST ST
BEMEAVRIB S Tz,

EE PN
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across generations in Japan. J Bone Miner
Metab., 39%., 719-720. 2021.
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RARKIRIT L SREBRE 7 WRERRE OWESLIZD
WT—, 2025.

3) Kentaro Nakanishi, Yasuaki Saijo, Eiji Yoshioka et
al : Severity of low pre-pregnancy body mass in-
dex and perinatal outcomes: the Japan Environ-
ment and Children’s Study. BMC Pregnancy and
Childbirth, 22%1213%. 2022.

4) HABIIRECES @ BIREMCERETFEL A K 7 A
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