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Factors of Psychogenic Distress in Chronic Hemodialysis Patients:

The Impact of Decreased Serum Brain-derived Neurotrophic Factor Levels

Reiko Nishichi

School of Nursing, Faculty of Health Science, Osaka Aoyama University

Summary Depression, dyssomnia, anxiety, and so-called psychogenic distress (PD) are common
in chronic hemodialysis (HD) patients. It was suggested that the PD in the HD patients leads to
serious diseases (e.g. cardiovascular disease (CVD), cerebrovascular disease and so on) and to the
high mortality rate. Although there were multiple factors of PD by numerous studies, they can be
broadly categorized as treatment-related behavioral factors, physical and neurologic. However,
the pathophysiology of the PD in the HD patients is poorly understood.

Thus, a brain-derived neurotrophic factor (BDNF) was focused; it was one of the key molecules
modulating brain plasticity. Cumulative evidence has suggested a link between BDNF and
depression. In human studies, the serum BDNF level and BDNF mRNA in the brain decreased in
patients with major depression.

Incidentally, it showed that serum BDNF in the chronic HD patients was significantly lower than
the control group of non-HD patients. Additionally, the prevalence of dyssomnia in the HD
patients was the highest in regard to PD, and dyssomnia could lead to the decreased serum BDNF
levels according to some studies. Furthermore, as the HD patients were classified into 3 groups by
the serum BDNF levels, namely the high, middle and low serum BDNF groups, the high-sensitivity
C-reactive protein (hs-CRP) in the low serum BDNF group was higher than those in the other serum
BDNF groups. Moreover, the prevalence of CVD in the low serum BDNF group tended to be higher
than those in the high serum BDNF group.

However, the mechanism remains unresolved at present. It is suggested that further studies are

needed to examine the relationship between the serum BDNF level and PD in HD patients.
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I. EC®HIC

OO E OB EE T, 2013 FEROEMEFBT BEH
WCRBIT 2 RIS K D &L 2005 EE TR 1
TANTOHEML ., & O®%ITWEEMNIZ 25728,
2011 R TIL 30 5 A% #8 % 2015 4K Tl 324,986
ANCE-TWD Y, BHBEE OIRENTIX. BIKE
i 3% R TH Y . £ DFh E MM E N (hemodia-
lysis: HD) {84 %0, 1R AT ¥ 2 — /L RITIi,
8 HIsRANVER ., 1 BBRAKRMIC HD 5 & %1 T
W5 1,2)O

FATIRFEANOFTEIL, fhx e REIC X D BMEE
fig % (chronic kidney disease: CKD) ¥ B& D HE AL T
H5H, BARBIEANEFE1X, CKD & [REABER
EOBRBOFEEZRTHRI, b LI MBI
T CRERATE R B A 60ml/min KA 3 » AL L
IRRE) LEHZKL TS 3, CKDBRENA KT A~
TIL.CKD (I A U A7 REP L OMETT E 0 %k BRIR IR
WRGFRMEICE > T, 5 DDA TF—JI2HhiTbh
% 9, BHE AL, CKD D 2T — VoM 0 5 ie R fiE
REIZL > THAZL, & DORAEEIL end stage renal
disease : ESRD & A& LT\ % 9, ESRD o ¥
B L TR BRI B RN E ML E HO TV
S, 1998 4FIT 2 (172 o T BEIRIEME B E & AL 23 W
Hi L. 2013 FERBEFF DA EI S 13, BERFIEBAED 4
Bigh, BMERERIABE RN 2 HF L T OENHE DD
Hd Y,

FEDDNEO HEEDEROERITELL ., B
PFrpROHIFIC B W THATE Fy 77 T 2D EE
ERERMEL TWD D, £, RAEKE. BESH
WA DOBI I LY CKD ORHRIC L 5 FBHEAE
BHERIZEL EL 2> TWVWD DV, 2D, HBITH
HOWBRMMITERE L 20 4£LL EOBITIEEZ H DR
FER—BELTHEML TWD, 1992 4 1% I 72 72 7
272 20 FLL L OBHTEFE 1L 2013 FF TIX 7.9%I2E
D, 10 L ETIE 27.6%12b E2D D, ZHIZHEN,
EHTRE OGRS ES 65 L o BEHB LV
LRFICHEDLEGIT-H L THEMEMICH D D,

IHDOFNBEEOBRIT, BATEE ORI
WL T\ 5, ESRD @ HD M X, BHEKT
T Bl - IR ARH R . i ARG
PIE SR EDOBIREL Y 27 KRR/ IHEEZ A L,
FEIRNC BN 50 if 2 5 ;B (CVD) | i if 7 it 55 0 Ja e
JER EOBEBRBEBOY A7 BEWZ L IXZHOH
I LkoT@EINTND 69, Lot ESRD X

BERAVRAY VB TH H721F T2 T T
PEREICHM S Lz =y - TV F T vy - T b
RATa U RZREE5T 50020 VIRGIEEZHT 5
ERRENTVD 9, S5, HD BEORHIE
¥ CKD DT IR RIEE)Z LI & 2B BE R A
WIDDRSEY 27 Z&mb5H, HD BEOBHEAEKT
RAVAY VBB BEHL L DEDY A7 THD
TERHEIR TV W, ZoRE, ADL X QOL
DIRTIZER D Z EBRFES LTINS 10,

Zo Lk, ESRD TH 2 HD BEFIX, 2 2B ED
g B2 << D oJER. RE, MEREE O
JERZ2 EWVb D PD 2 F T 5 0N e JkE &
o TND, LieRN-T, 4% ERSD #£# ® PD
DEREZZBLZL, 5% ORYREASLUE - PHICH
432 2HNET D,

[A7E o & %]

psychogenic distress(PD): 9 JER, ~Z2, HEER
BESEOREREA L, BN EEABEZDLON TN D
N

. In#&FEHEEFD psychogenic distress
F:7E N

1. MEEEBEFEOHEMERE & U psychogenic
distress

Kimmel 5 12O HF%E CTid, ESRD B#H D 20~30%
MHDFERERT D & AFEH 722, Chilcot & 13
X 15% 75 61% DO#iMH T, it 38.8%FEE & #HEM
LTWo, &7z, HD BED 5 SERH DT H >
WEAT ORI, BEEOLZLTEREENREIC
EELTHEWE SN TS W, 5 DfEfkiL, Beck
Depression Index(BDI) 2 = 7 < CES-D (center for
epidemiologic studies depression scale) 72 £ ™D %4
729 ORE TG S L, Ak BN H D 19, —F5,
DSM-VOZWi&z WL b &, 520W e
Wr S 41724 1% HD BE O 20%5 5 30% N Td
D, I OERIZHEL TRNZ ERARESNATVD
13,15)

M MR B 0 0. AN IR S0 e MR I 06 I°F: O S % 7 (SAS) 72
ERMEIN, £0%LZHOMIEIC L > T ESRD
NIERZHEZHT L2207 2FLLGLATEY
10 HD % O BEHR 55 O A 77 1350 50%~70% &
RS TnWD 19, £72, HD % 11,351 AX£
® self-reported Sleep Quality (SQ) A4~ — i &
2 EBRE 72 REUEAF S Tld, HD B#F O =508 ik
ROENMIEKLS, 8Q AaTEHIXRAY 49 16 H



KD 6.5 EFTOEICELZERL TSN TS 18,

HD & ORZRER TIE, 27%~35% &L D &
9 EREEN T BE ISR L TRV I EARE S
TV 20, S50, @ FICTHE L CRZERZ T
TRSHC Y Pr— LEBMEWZ EARIN T
% 20, £z, HD ORLZ D% < 139 DIERRL ) DR
L OBEMENRIBE I TND 19, X512, HD HEFF
BETIEMERRE &5 SERB X OARZITHEEICE
HWAH D LI N B 2223,

INHITA T, &l HD BE 1T, &g
WZHE L CRABEDIR TR RN LB RBEINT
W5 20, pAEO HD B4 852 N & x4 & L%
TbH., HD £ O 18.8% »° Mini-Mental state
Examination (MMSE) (2 & » TR T &3
figi, 20V 27 13— KEmEIZHBEL T 24T
HHZERRENTNS 29, 5|2, HD BHF DR
A REAR T IIEIR 2 H ) 2ER EBEEN S D Z &
NRENTWD, 162526

oz &b, HD BF O PD ILIEFITHEA
Wicd o, 2oL, HD B&F 0 5 S5k, MEiRE
W, RZRERB L ORAERIE T bHAEICEEL T
W5,

2. In&BEH EED psychogenic distress &

BHESLURTCELOBE

ESRD BE® 5 2 PD L, ECLDO T TH D
ENnD 2D, X512, ESRD B3& D 5 2= PD JkfE
. EERRRBAROEER, MILEREOAHED
YRTDOHIRHT, EERODY A7 ThDH I LR
BENTND 29,

Lopes & 290D #) 15,000 A ® ESRD B FE & x5 &
L7 RBUEBFIE TIix, 9 2% & 2l S 47z ESRD &
FIEK 20% T, 29 THRVWBEFICHE L CHEERA
THEEE O A v X (odds ratio : OR) . AREIIRO
PRAEAS 1.22, 9 - MR 1.30 11 & 7R i 1,58,
R M FEE 1.31, BEJRIH 1.35, MR#EFEE 1.61 T,
LY A7 b OR=1.42 ThH o 7= 29,

iz, MERRFE % & ESRD OEER., O E K&
(cardiovascular disease: CVD)72 ¥ D& HHE, LT
KEDHEMEIZONTOEZL DTV ANREFHS
NTWab, Mucsi b 3004 Tid, ESRD Severity
Index (ESRD-SI) & A HR <0 Ml R 5 48 oE 0% JE 7 #f
(sleep apnea syndrome: SAS)D A U X7 FH LD
MiEamit L, MEOHEMEEZ R LE, 61T, R
HRJE L SASOW HA2H L TVDHEIE.E ) TRNE

MR BEHTHERF B O psychogenic distress DK 3

WHENEOHED Y 227 0 EF L 30 FEROY & & 0F
JEDO U A7 L OBEMEER L TS 1830 Kutner
5300 1,440 A HD BEF &2 xf 4 & L 7258 T,
9 KERILL EORER o HD B IX, 6-7 RrAEIC b
LT, ERDOV RN 15EICRD I ENHES
NCTWn5b, £72, ESRD BE O RLIERIT ) DAER
OMEARBFICBEE L, ZhbICARLERBZ MDD 2
LT CVD REDEPIRPLHECED Y A7 NE 7
HZERRENTNG 32,

U EokHic, HD BEICET 2 PD X, &0HE
SRR E B BE L, BHE O quality of life (QOL)
EEHENPLTND 39,

M. hABHEEICESTIR/AERE LU
psychogenic distress BH

DO EOREMEESL PD X, A Ly —,
TNEZTLMADME, B, Binf72EDERIC
Mz, G- whig - DB - e - BEMER R LD
SRR TP EMICE Ao T EEIBND,
HD E#FIZk T2 PD XL, HD {5FICHEE L7z
ITEIRYZER ., ESRD YR REIZ B L 72 S (KR B R 35
FOMBOERICSESND 39,

1. ABRICEELETE - #HEMWER

HD B I1x, B 3EH 5 VT8 2 [E o HD B
e, WEORDOREHIRCREENNLET,
HREEOFIRSEG, 74 7 AX A VxR B%
ZF 5, Kimmel & 39 OB, 2hbnar >
TAT v ADITEIREFR Y — v ¥ L R— F DR
NHD BEDOETERD Y 27 28T 52 L AR L
TW5, £7-, HD HMAEAEWILAFER O HD
BFEIL, RERICHETALEF L LT, ME, %,
HF, RiF) 2T, TOFTEEDOTA 7R
ZANCHETDLDIT EFE] Tho7z 39, [k
\Z. Karakan & 303, HD B& OB BELEOREIL S
OFER LB L, F OIREEIIE AR X O
EHEETLZENREINTWN D,

F iz, MERREE & HD a3 L OVE# B i
ReZNZBE T 5 Z 3G SN TWD 229, 512,
RIRDO U 2 271X HD #8251 FERE & i LT, %
LA EOMIMOF TN 1.7 1%, Fik & i L CHm
O HDIRIL 1.6 5 TH D L I D 22,

2. BHEMNEER
BRI ER L, K REE 3D, & 2825, CKD

Nursing Journal of Osaka Aoyama University. 2018,Vol.2



4 [ U S

@@?:ISS)\%E&FE 14,39)\%@}}_ 14,40)\%};{%41,42)\
ALYy ALE 4372 & ESRD (B L 7= 4% 72
e L OREMENRRE I N TN D, 61T, FERR
WOBERICIE, ARE TEEFERE (Leg restless
syndrome: LRS)30. 40 $HFE K 194 L OYF A 107 &
DIERNH T 5TV D,

Ko & 4DDHFZETlix., 5 DfEREH T 5 HD A&
TE ) TRVWEICHBE LT, M7 L7 ERE
B <, MEME ., mIEE C UL M & A (high-
sensitivity C-reactive protein :hs-CRP), IL-10,
TNF-a LRABRAEECEHWI EEZRESA TV,
EHIZBDI 2a7imE 7T v T I EERERA
D B3#E, hs-CRP 5 £ O TNF-a & H & 72 1E 0 B #E A
RENTWSD 4D, Lopes & 290 KHMHFZE Tl
MEDCHRE 2V A7 XBE I oTlz, —F ., Fan
AV TIX, O % LM, BRI, LER,
B, MRRABERSE L ORGBET LV ERIEL, flio
RNFIChEB L CEmEE OBEERRE VW L ERL,
—ELEAMIIHELN TR,

Burrowes 5 2YOHFFEIL, EROED AT &7
L 7 F = v (creatinine: Cr) L /L & @ B M A3 7R
INTWVD, Ibic, REELEME R &AEEE
B OEB L 9 ORNCIEIRE 5 & OB E M o RE X
T3 29, ZOHOIETEH, HD BEFICHIT D
PD & mfifE, BEIRIF . BRI R O % EE MR
D MetS & OBHAER SHTWn5D 49,

PbkozZ &b, HD BHF O PD IZH1F %5 ESRD
DYF AL B U 72 By R R B 2K Tl CKD @ 4T
EXA LAY VRO E R REWEHNI SR D,

3. MENERE

ESRD 3 @ H X #h#E (central nervous system :
CNS) & KMt O W JF CHPHENHE S TVD
50. 49, CNS DOAEPHE L LT, REMHEMAE. F1HK
TR, FRAE H D VW IXRMBEREIR T, W
PERIEAEAEME, v =r=y FE. MEE T
i, EE)E S LRS, MEIRFEE . RAMRICE
WTIE, B/ ma—m v — ZREMREENH T
5L 5 36,49

LRS 1% 1950 KM L 0 RAROE ] & L Ty
S, —BEICIEAERFEITN 6% L I DR 50,
CKD & 13w & Ic i L T@m <. CKD OEEE
CEoTU R REL 2D I ERRINTND 5D,
DI GEFEOWIEIC L > T ESRD ##H D 42.9% H
LRSZHLTWVDH I eRWMEINT VD %2, Fi-,

Chavoshi & ™OHFZETIE, LRS o (B8 <k)
DHERINTEY . FERF LS ORI WIREE . B
FERORANR 2N ENRY A7 ELTHITFHRTY
%, FIWFZEIX, LRS SHERKR] ., MEIROE ., RIRO
TRTWZHEERDHD Z EHLRINTIND 53 54) X
Sz, BHEREET & ME EF B IO CNS & ORR
FREFROMEHET LTI, BHEER TN HICE/L
35 %), Z» X 912 CKD O EAL ERDS & %4k 7%
CNS O & fFEIZ. ESRD OJFEREN D D BRI &
D03 8540 2 ORfe E R 2RI IEE - T
RV T OB IE ESRD B O Il e o> i 8 45T
ik, FAEROE HI2HE L T£< %6, CNS &
PHEZ AT 2 BEZ T TR AOHEDZ WO 7
HD BEICHWTHEHF T LT B S
MENZ L MRI THREINATWS 37, Zhbd
Z &k, HD BF O &EImE L - KE#mE s LT
MBI TARE N ER PD EBERH LG L
v, LoxL7z2as, ESRD @ PD & CNS O &
PHE LR 2 BGE L 2P RIREF 1o . %
OB A B = X LZH S IS > TR,

V. WBREHREEDPDIZHITS
i R MIERERFORS

1. MAk#HBEREETFOLEMER

fibd b st fifi % 5 #% K] 7- (brain-derived neurotrophic
factor: BDNF)BDNF (% . #f# i & K 7 (nerve
growth factor : NGF)X* =2 —n1 k1 7 4
(neurotrophins: NT)1-4 (NT-1, NT-3, NT-3, NT-4)
REDODMBREERTF77IV—D12THY, MO
KEFIIASFEEL, RIEKTERbZ N EEND
58, Z@OH Tt BDNF X, MfEMROLAT [=a2—
a2y )OE., DB I OEFECRER L, RO
AYEMIC B W CEERABEREZHF L TNDS 59,

BDNF [ ZFICHRRLRNMEED =2 —r b
FEESN, VI 7 A0 a— FEXREOFTEEZITH
59,60 MR EIE BN T2 L HFREZES L TV DM,
BDNF 55 nF & fl# L TEPKZEEBUIZ BDNF
mRNA % #i% L. BDNF & v 27 BN v 7 2 BRI
K EN% 6V, £/, BDNF X% 0% K- —F
B(tropomyosin receptor kinase B: TrkB) & D&
WKLo T, =a—a Oyt 7 AEHB T T AE
MORFIZEBNTIHEBHL, VI iREEED
BDNF-TrkB => K Y —2a(= > ¥ A h—V AT
R END U Y Y — b ~DOEMR/IICHELS
% 6268 X 5|2, BDNF 3500 S iz v ) 7 2 fxiE



EMROBEMNIZLY . VT T RAEEFTET LMW
EHLHET D 0,

PlED X H51c, BDNFIZIEE® 2 v T 7 AaiZEICIX
EHETHY, V72O, MR ER LU
MIZEEE 5 %2 C05b, Z0O7H, BDNF Z5%EX
LRI B W THERRH ZH - T EEXD
NTNn5 64,

S 51T, BDNF (I, ¥R L OIS E MG o T
A7 & L CoEEER(metabotropic action) %A L
TWb, 8% A= BDNF #5355 ¢ BDNF (2
IEEEITHORE R X OB O UE - FEMERN
HDHIENREINTNGD 656D, £ MZBWNTH, &
W o BRI BT, /W L e L Tl BDNF 23
AREICEHWE T T <, 1iE BDNF /X body Mass
Index (BMI), 22 IRF (i # (fasting blood glucose:
FBS), # = L 27 1 — /L (total cholesterol: TC), A
v AU BT 2 (homeostatic model assess-
ment-Insulin Resistance: HOMA-IR) & 1E o B4 A3
W ShTna 68, —J7, Hristova b 89D T
I, EBIEORAZARY v v Fa— A(metabolic
syndrome: MetS)E# Ti, M BDNF 2 F EIZ{K
W EBRREINTND, S5HIZ, Krabbe 5 990
WMEIc k- C, m4E BDNF fEIXIER & M2 LT 2
HBE I TIXIE <, FBG L ~UL O EIEE L BE N H
HITENRBEINTVWD, FFETIE, MANTHE
MpEIZ & »C BDNF FEARMHI &5 ™, BDNF
LIEE R OBE TIX, @A i EBERE T
i (free fatty acid: FFA)IZ X » T, 1fii# BDNF 23
FEINDILRRBRINTND 70,

Loz &5, BDNF (3= %L ¥ — R /1T
BT 2%E, 2FV, TXLF—R"FT 2D
WEEMZAT LS ™, EF 52, BDNF i
metabotropic action #H L, TR /L F—N"T X%
b, EERNOVTA NI A BT X DRI HI#E9
DEVNIRAF AL ADEE RS LI TS

73)
o

2. [¥A BDNF & s BDNF & OBEEM

N & 5 idifi BDNF 13, &5 79 HIKIEH)
REF) B, BMI®, x5 xS raanFdal R
(Glucocorticoid: GC) 0, = X bm 7 iR L %

BRRERNE ISR ELZT DN 0ho TV D,

UEDZ LD MNH 5V iTiMmF BDNF L~ 1
BEHRRERNEFOREEZZT, HIZEHLTY
bEEZBbND, £ TH, BDNF (3K M 2 @i

MR BEHTHERF B O psychogenic distress DK 5

(L 5RO
P &

L 7, 1Ly BDNF & JiiiN BDNF & o i
BY (r=0.81, p<0.01) MHEFR X 4v. i & (2 B
HZENRRENTWNWD ),

3. RHBRMEREATFLHFARELS LU
psychogenic distress & D RE#E %

R, 5> OBECLHBRERECHET. K OW
BEBLOH S SH O R LD BDNF &FH
B, f$ BDNF L~ v7e B3 28281 L D A A
DFEFIT LY . BDNF & 5 0% & O B#EMERH &
\Z 72 > TUN 5 76,80

5 D¥RAF TN BDNF mRNA ORBLLZ D%
BETHL TrkB SFEOK T T TR, M
BDNF bf@# & ic iz L CTHEICEK L VDT
I, M7 BDNF & 522 a7 L oRICEERADE
B (r=-0.49, P=0.007) & ST 5 8V, I 5
K OFBEFHEOIME BDNF 203519 SH| 78 & DR
BT % 82,

BDNF |2t D Al ¥PEIC & - TEHEE T, iEmkie
WCEBWTEEREHEZMA>TWVWSZ LD, BDNF
L 7Y onAg < —J5 (Alzheimer disease: AD) & @
BB OWTIZZHDORENRH Y, AD EIED A H
=XLD 1oL ENDS, AD BE DN D BDNF 72
7 T7 < NGF, NT-3 72 & OMfERER T DA T
Uy R T X CTHd L. #I2iEfS o BDNF
mRNA DT EIE S LTV 5 83.84),

BDNF & f#hE B o2 Wr o 72 v PD REE & o B
PR —E ORI L o THESNL TS, Lang B
B DFFETIL, MR EBDOBW O WEIZIIT 5 i
& BDNF & Revised NEO Personality Inventory
(NEO-FFD Tl & 4L 72 AR AR A D AR FE A 22 7
EORNICAOHBENHRE SN TWVWD, Okuno & 80
@ﬁ%fi%%xbvxﬁﬂﬁImNF@ﬁ%%ﬁ

CRET L ENRBINTVWD, I HIT, miF
mkam¢:w%f—wvxwk@%K%wE
D FBI (r=0.80, p<0.001) AR EFL TS 87,

4. MEBEHBEDPDIZH TS RBERMBERE

EFo&E

50wk LA LD HD BFEZ &G & LW Tk, 5
FEOIMiE BDNF 1%, Mm% BMI <8 - 5 E xt
REZRE NNy b — VBRI L CHRI
BETHoT-Z ERNRENT (K15, Zom
7% BDNF 071X, 4#s, £, BMI, SBP, DBP,
HDL-C. LDL-C, HbAlc, Cr, UA Z % L 7=,
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50.00

p<0.00

40.00

i 3000

20.007

(Ip/Bu) INO Tz B
|
1

10.00

00

T T
HDE#E avko—iL

1 HDEZEBHELIVFO—ILLED
ifn 7% BDNF & b3 (Nishichi2006)

IhHboHEBIC RBC . WBC, Hb /1% T
HLED D RN o Tz 88),

Z D% D Zoladz & 890 HD B & i H & o g
BDNF # b# L7=#fsEic ko TRz, — 7,
Shin 5 8O HFZE TiX, HD HF Ol BDNF 75
WHRICHEBEBLTEVWI LB HE SR, BEO
BDNF L ~JL{ZEiiE & MEFOENTH S H DD,
MR LR E /oty TOEOERE LT, —&
IS AE D TR ERNOREEL KL TWD & Ih
%7y, HD B il /M ee B 243 2 Meds ik
L0, mERE T L IELSBER S & O WA R
72 EIC K o TH/MRIN ALY 02 ORI TR L 72
AIHEPEN B Z bivTe, ZTHUCR L CREEE Tk, @
B IR MmAE I L/ MRN R  FERIRBAT D Z & 13R E
72, ZD7%, Shin 5 8ODFFSE Tix HD H3E O
M4 BDNF L~ AR@EEICHERTELS 227D
h LIV, LA Shin b ORFZE Tldfs & &
DEEIZIB W T, B - [BEAMEZTTEL TR,
INHLOZ EDH, HD B¥E Ol iE BDNF (T &
ICHE U CRAE T d D ATREME Y K& W,

HD #2#& Mm% BDNF NMEETH I ENE LT
WDZELWBEZOLND, # 11, HD BF DMK
BDNF KL~V #F & LT, - IRERBEE O
METHDH, HD BEIXA AU VilPIEEZ A L,
EME, BER. PRER#REE R EOERNEZL
%5, ESRD Th 5 HD B IE MetS DY 27 M
<. FFlZ OSAS & OREMENRIBE SN TV D 49, &
JiE O MetS O Ifi. fff BDNF I fd & #12 b L Tk L
NTHDZERHFEINTND %, X512, B

B

IR 25 BDNF o i pEE | fiH BDNF % 55 &
5 ENEYERSE MFROWE TV THER
T2 126120 Suwa 5 SODOMFIE TIX, MmiE
BDNF (X BMI, TC. TG. BG 7 & & F & EDH
BN RENTWAS HD B2F OB TH ., liLiE BDNF
& BMI, TC, LDL-C & TIRIEOFHVHEN AL
7= 89, k7=, HD #% ® PD B3, non-PD BiZiE
i L CILjE BDNF L _ANEZICE o720, 20
234y, M. BMI, HDL-C., LDL-C., HbAlc,

Cr. UAZFHFELIZRIZIIHEELIZ®, bl
Enn, HD BFOIME BDNF L~V O FIZix,
BE - IRERMEEOERNERAMEL TN D EE
bbb,

% 212, HD BF 0 Mk o7 EOEETH
%, /2> 5 BDNF B S s 2 & BRI N
THEY 128), FlnH & x5 & Uz K BLAFZE <
7 BDNF & PlatC & o I 1E O # B (r=0.344,
p<O.0DBHE SN T\D 89, —J HD BHEFDIM
/I & BDNF & ORI IXEWAHBEN ALz
(r=0.76, p<0.001)88) (K 2 M), HD #F& TIL,
BHEREAR T I K 2 R O JE R o~ R ) O fif
e O M/ MRENIIE R T b R AR 2
WD EEND 91, Zhik, HD B 3Bk
B#ns5o PTH U 2nRcFroREE ik
HIEMAEHOIERTHNERTH S, AifKEED /)
WEERFIZEEL TV ZERHREINLTWD
W, ZDIH x, HD B ® Hb OFMITBEHE LV b
< 9, Hb LV T RIZEENH D Z & 23R
BERTWNDE 9%, ZhboZ b, HD oM
BDNF L ~uid, f@# &2t~ PlatC, WBC 72 &

30.00

r=0.76, p<0.001

25.007)

20.007)

15.00

10.00

serum BDNF (ng/mL)

5.00

.00

T T T T T
5.0 100 150 200 250 300 350

i WAe:TE

2 HDEHIZHIFSMF BDNF & /MR
EDREE (Nishichi, 2006)



O MIRARRL R 5312 L 0 R < B I 5 FTREME IS E
TERU,

klz, HD BEICEBIT 5 PD OB TH DL, £
< ORI L - T, HD BE I 5 DRER MR 2%
REO PD OFFEMEFZIZHBEL TmWI &R
WE SN TWND 141938, 5 D7 & ORGIEBE O
& BDNF IXEEFHHICHK L TRL L THD Z
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