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Abstract

The aim of the study was to determine the relationship of anemia
and Alzheimer’s disease (AD). Older adults with AD were diagnosed
by neuro-internal medical doctors. Clinical psychologist assessed the
different degree of AD by Clinical Dementia Rating (CDR). CDR scores
of 0.5, 1 and 2 were classified as mild cognitive impairment (MCI), mild
AD and moderate AD, respectively. Most of data were extracted from
medical charts of 116 subjects. The nutritional status of 56 subjects
was assessed by Mini Nutrition Assessment (MNA). When 116 or 56
subjects were classified into groups of MCI, mild AD, and moderate AD,
there were 38, 56 and 22 (20, 25 and 11) older adults in each group.

Hemoglobin (Hb) of the three groups were 13.3 +4.3, 13.0 £ 1.7 and
12.6 £ 1.4 g/dL, respectively. As the severity of AD progressed, Hb
decreased. The prevalence of anemia (Criteria at Taipei Veterans General
Hospital: Male: Hb<14 g/dL, Female: Hb<12 g/dL) in three groups were
16/38, 28/56 and 13/22 (42.1 %, 50.0 % and 59.1 %). As the severity of
AD progressed, the prevalence of anemia increased. Serum vitamin By, of
the three groups were 651.7 £ 258.3, 804.6 = 573.4 and 815.6 £ 573.4

pg/mL, respectively. Serum folic acid of the three groups were 17.8 + 8.1,
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16.9 £7.0 and 13.8 £ 7.0 ng/mL, respectively. Serum ferritin were 164.8
+77.5,184.9 £151.4 and 155.8+ 86.9 ng/mL, respectively. Only one
subject in mild AD group had serum ferritin lower than the reference
value, others were either had serum vitamin By, folic acid and ferritin
within reference range or higher than reference range. (vitamin B, >160
pg/mL, folic acid >1.5 ng/mL, Male: ferritin >38 ng/mL, female: ferritin
>9 ng/mL) . Serum albumin in three groups were 4.3 £ 0.3, 4.2 + 0.4, and
3.7+ 1.2 g/dL. Serum albumin in moderate AD group was significantly
lower than that in MCI group or in mild AD group (p=0.005, p=0.012).
The MNA scores in three groups were 25.7 £ 2.1, 25.6 2.3 and 23.6 +
1.8 points. MNA scores in moderate AD group was significantly lower
than that in MCI group or in mild AD group (p=0.011, p=0.017).
Nutritional status was the worst in moderate AD group. The study
concluded that prevalence of anemia in different degree of cognitive
impairment was 40~60 %. The severity of AD correlated with the
prevalence of anemia. The anemia of these diagnosed AD subjects was
not related to deficiency of iron, folic acid or vitamin Bys.

key wor ds: Alzheimer’s disease, mild cognitive impairment, anemia
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Figure 2- 1: Metabolic pathway of homocysteine.

Sources. Garcia A, and Zanibbi K (2004) homocysteine and cognitive function in
elderly people . CMAJ. 8:897-904.
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Institute  of Neurological and Communicative Diseases and

Stroke/Alzheimer's Disease and Related Disorders Association){- DSM
IV (Diagnostic and Statistical Manual of Mental Disorders IV);® iz #1773
XREFTHEEG B4.9 Foo @ XA F o H A 55 17 % (42/245) 5

P B S o 4 5 19 % (8/42) (p=0401) - 5 F B4 AR

F R # 2 F5 514 (p=0.087) 5 P pFG s F AR AR A B
2 g F 5 59(p=0.012); 97F s FHA R E ¢ HEaw FEAA
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EER PG L U A RfR AR L P ¥ L F
10/23(p= 0.05) #7 7 %% B ¥ ¢ 4610 %% B % fole pFS 5 3
AR CI WA B K 2 P 4 55 13/51 0 T P foa F A
W2 M SR o WA Bp 2 MR o

Argyriadous % A (2001) f A # " 7§ B F7 % (cross-sectional-
study)#% 34 g o fodfae 2 B % o 2 MMSE (=R iR @ F
MMSE<24 4~ > % 3 it % 4f o » #75 ;% Het, vitamin By, ¥ folic
acid ° g 2 ¥ & ¢ ¥ L Het<38% : £ Het <36 % o Vitamin By,
% > 145 pg/mL &_it ¥ - folic acid & ** 1.8 ng/mL &_I ¥ ° 95 =% 4
(%3 65 f)F i > #¢ MMSE>24 % 47 ¢ » MMSE<24 4 1
48 A > X 50%:0 o "’zﬂ"'ﬂb LA Befedra X4 M (p=0.018) °
P §EIa L4556 % & F o ¥ A Z3E 344 % (p=
0.016) » F]p T e f s BAFH ST M P § B SR S enp
Lo AR AT E ¢ 0 A % B 0D ¥ ¥ @ 62.5 % (p=0.008) -
RBFERTEEM % (p=0.578)

2001 # Wang % A 3 & F7 7 47 3¢ vitamin By, f- folic acid 2 %
VRN CRCTRE ;‘lL)im#BFﬁ@I“+°:‘f'—‘ﬁéo\‘iﬁJ i+ ¥ vitamin B, & 14 £« >
vitamin By, i i % (=150 pmole/L) 46 * » i ¥ folic acid .47 4~ » folic

acid 5 ™M 2 (=10 pmole/L) 12 * o (& = & if B vitamin By, i < 25

12



B 5P s Bp ang_ 0§ vitamin By, 2 1.7 &, 95%CI: 0.9-3.1 i+ ¥
folic acid 2 4v i ™4 folic acid % 22 fp %)% BRyg e 4P ¥4 5 *& 12 8_1.8, 95
% CI: 1.0-3.4 -

2004 # Mizrahi % % 12 d 7| Arabs #2156 =52 & £ (324] %)
o 79 e ¥% s B K i TR YT 49+2.6 & 4.5+3.8nmol/L >
vitamin By, 4 %] #_350.5 + 175.3 £ 322.9 + 136 nmol/L - & X ¥ fi& -
vitamin B, 2R e3P iiayple > £ L8273 B K P Ws
2t 2 Hey 20.6 + 8.7 umol/L A ¥ % *t 7 4]% 16.4 + 6.5 pmol/L (p
=0.03) -

Quadri ¥ 4 (2004) =38 - Mendrisio ** $& 55 =4 ¥ (4]
)~ 81 g & i Hige e (CDR=0.5)1 92 =% 4 % CDR>0.5)2
x i folicacid o = EHERMTIDL 169+£58 »140+£59 &2 132+
5.6 nmol/L ° %= & A7 at et e fo % Ay 2 B ¥ MOt 4] 2 ( P<0.05) -
Z e Tiag ‘)%" vitamin B, #_ 278 + 99 ~275 £+ 111 ¥ 276 + 110
pmol/L> £ 8 % E 3%t g Ko = &I iﬁ% Hcy 14.6 £6.1 ~14.6 £5.2
2 172471 umol/L » % vk wAF ¥ 3 *+ 341 2 ( P<0.05) «

2004 & Mccaddon % 4 f3 Bt jefr 11/ B ¥ (44 4 )frinie
I ¥ F (55 4 )ik if folic acid, vitamin By £ 5 J]*i Hey © [7 3% 7% B

EenER 9.1 pg/L A F MotiAaes § 2 111 ug/L (p<0.02) > vitamin

13



By, i Eplm st £ 8 (324 ng/Lvs 328 ng/L) » & *ennHey 4 9 &
122 pg/L & 98 pg/lL, f@ i/ g 2 8 F 3 > ol ¥ &2

(p<0.008) -

14



*AE G A 341

i e N

¢ % (Hemoglobin, Hb) ~ 5
d CDR 4 #c#-< ;éﬁ /o
Ik % # v* (hematocrit, Het)~ T
= MCL &R &7 B AD -
55 3% %8 % (mean corpuscular
ZEE] s B Y AR
volume, MCV) ~ 4# 3-v

e

(ferritin) ~ ¥ 3-v (albumin) -
i '% B12 (Vitamin B12) N i:

fi& (folic acid) £ fe X 2k 3 &
(homocysteine, Hcy)
B2 T

\://T;kg%

'1’

-n)-
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AR R AR ACR] 3-2 ¢

EALAOT 65 R 4 FE L E L MCI
£ AD L% > d feik v IEF* CDR % f
i b

2007 & 10 * % 2008 & 4 *

FRERFEFTH 116 =

3L E T D56 1

Bl 3-2: A 7 AR
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Fz & PFIAHR

FLE%

oAt E RS PgFm-p‘-,ﬁ 65 et b & A mad m %Fgﬁfmg cF A
& B o fifk o JZEF 2 CDR (clinical dementia rating): ™ AD 2 €
R ¥ %% MMSE u2%; & #cd /g 2 4_MCI ¢ AD Iﬁ-‘; B > CDR %
0.5 & PF > & 77 #£ & #F it [f73& (mild cognitive impairment, MCI) ; CDR
14> 4274R AD;CDRE2 AP 2779 & AD -

SEE R R R TR AR T R T R
ToRAE AR B P i T & R R

B BEHE P TR 2 £ 5 MCLie g 38 4 > dz /& AD 2§ 56 4 &

?I‘\

P RAD G 224 £ 116 e B HERE 2L L3 E: MCL e

~xbe

204 s =R AD G 25 A &Y R AD e 11 4 > & 56 4 -
TR B R

ARG 2007 F 10 7 5 2008 £ 4 0 fT B AT R T o
PAETFHFEEE A FENRFIRIEEL | ¢ (Institutional Review
Board : IRB)s7:27 (4= )
FREFEESTH

If’a)ﬁ%fr?\ FILfEE s E8 s T E s ¢ % (Hemoglobin,

Hb) ~ o 3 7 # v (hematocrit, Het) ~ T 325 5 %8 £ (mean corpuscular

17



volume, MCV) ~ 48 v (ferritin) ~ v F-v (albumin) -~ 24 % B, (vitamin

Biy) ~ E pé(folic acid) £ f L 2% g fi& (homocysteine, Hey)

) e -}
-

@ % ¢ &3 (Mini Nutrition Assessment, MNA) &L 45z o 32

R Y IATNE

S

&

gy E L3 LB T E 4p #i(body mass
index, BMI) o

el A

S04 BT TR~ % excel(7.0 )11 SPSS(13.0 # % 4%) T "k

,gg,/w\ ﬂ};ﬁ. y B 7 ﬁ;t,g ) I i’)]gl ‘ft”l‘ﬁ_g: (meani SD)f\

cH T T HE A
7 R ATROR R A R B £ B plie— %04 LSD i
e gy £ 2 AT

2 X 2L F
TR AR

Pearson’s correlation
coefficients 2 2 47 4p B 1+ - ¥ p<<0.05 > A

e
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Yri %%
£ &

i XA
-~ ErE &

116 =% 3K 38 = MCLie & §4224 2> 41 14 =5 56 4
BEAD 2 : § 31> %25+ ;22" B AD®2 : § M 13 >
L9 o

MCI 2T 3oE 88 797 £ 50 fk » #5 B AD 2 T30E 88 81.8 +
6.6#% » P B AD e Tz 88 80.5+6.4 & o
Z KV ER

MCIl 2% %75 e 0& » %7 R EH 18 # » TiokT &5
128442 % c R AD e X K7 HE@IL0& > KT L 16F T
kT ENE 104446 P RAD 22 KT h i 0# > KT A
E R 17 # > T35y £28.10.0+£3.4 & - MCI ‘e frds & AD o g v
B AD o3 ¥ 42R 2 £ B F 23R &(p=0.013, p=0.036)
= ~MMSE 4 #

MCI 2 MMSE % #cb § 29 4 » &€ 19 & » 358 250 + 2.9
& o gk AD 2 MMSE # #cd § 26 & 0 M A 12 4 > T354 193
+ 354 ¢ B AD 2 MMSE 4 #& % £.20 4 » 5 E 3 A » Ta

126 £ 48 & - = 2¥ ixd 22 MMSE 4~ ﬁx;ﬁ_ﬂ‘%"ﬁ”ﬁ It )
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(p=0.0001) -
= ~ Hb ~ Hct &2 MCV

MCIl 2~ 2rd B AD e Hb 2z T3aE £ {8 X ¢ i | & -
Bt E(E R A 41 -

ZchHb A~ % 133+ 13 g/dL~13.0+ 1.7 g/dL £ 12.6 + 1.4
g/dL- = 2 Hb B2 £ B 3 B %3 3 & - RAEF A4 chid it Hb § %
MR o 1R A F AR F R P hT A ¢ 7 (L Hb<14 g/dL,

42 Hb<12 g/dL » & MCl 2 ~ 2R &2 ¢ B AD i v b a % 4

16/38 ~ 28/56 £2 13/22 (42.1 % ~ 50.0 %&£ 59.1 %) > = & Fm v* ]

»

—~m

FAR R AL ERET P L e g DT P Hb<I3 gdL, ~ i
Hb<12 g/dL> &= MCIl 2~dg B & ¢ & AD e g w vt &4 %] 5 12/38~
17/56 ¥2 11/22 (31.6 % ~ 30.4 %2 50.0 %) °

MCI e~ds 20 d B AD jechHet 2 T30E + {£8 X 224 ] &~
BoA (2 )L A 410 = 2 Het » % E.389+£3.5%384+4.6%
¥ 374+43% o =% Hetil3 £ 8 > A F A A 9131 > Het 7
i edg% o MCI 2 ~ iR 2 ¢ B AD ‘20 Het # (77 § |+ Hct )
EE R T U <40 % o A Het o[ 2t 2 2 BT ORUE <37 %) o
Hct i i it 5 A B] 5 17/38 ~ 26/55 ¥ 11/22 (44.7 % ~ 47.3 % 50.0

%)

20



MCle ~ R E P RADEMCVZ T3aE + B L B 5 E -

e

B E(EFR)L 441209 08 EMCVZ £ 37 & 83 & -
MCViE § (FTMCV = 3t 43 = [f] F 'RUE>96 fL) i = et 5 4 &) 5
10/37 ~ 11/54226/21 (27.0 % ~ 20.4 %%228.6 % ) - MCViE 4 (T MCV
PR FER T UE<80 fL) 0 Az mant b A W 5 3/37 ~ 3/542
1/21(8.1 % ~ 5.6 %22 4.8 %) °
I ~ = ferritin

MCIL &~ 42k & ¢ & AD £ = @ jf ferritin 2. T35%E = %
ZEbC) B Bt B(2 FE)LA 410 = o if ferritin 2§ 23
AR o w i ferritin 18 M (W § {£u F ferritin M3 53 R T 'UE 38
ng/mL ; & £ 5 ferritin M%7 #2 B T FUE 9 ng/mL) A= et
B4 W) 5 0/21~1/26 22 0/8 (0 % ~3.8 %2 0 %)~ s i ferritin i & (7
4w i ferritin § 3t 4 K *UE 280 ng/mL ; ~ {+x i ferritin
B 5 B PUE 90ng/mL) = et A B 5 7/21510/26 &2 2/8
(33.3% ~ 38.5%% 25.0%) -
= ~ x i folicacid

MCIL &~ 2R &7 & AD e i folicacid 2 T35 + & %
Bo B~ Bk B(2 FF)L A 4-1 0 = e 5 folic acid i2 § sL3t £

"

PR R4 #& i 5 folic acid ¥ ™ 25 ( T ok Jf folic acid Mt %% 4=
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™ *UVE 1.5 ng/mL) - x ji folic acid #& B (L i folic acid & ** %%
FEFPUE 169 ng/mL) = et bl A ) 5 18/31219/36 22 3/12(58.1
% ~ 52.8 %% 25.0%) °

= S~ x ;ﬁ‘— vitamin B,

MCI ‘e ~ 42 & &2 7 & AD 2w 7 vitamin B, 2. T 328 + {R# %

1%
e

JE SRS EEFF)RLE 4-1 0 = 2 F vitamin By il 7oA
F f

2

o

-
\_
e

= B gRE s vitamin By, i 4 A5 F vitamin By
54 FFT PUE 160 pg/mL) o s i vitamin By, # % (7 JF vitamin
By % 2 5% # F4 Ui 970 pg/mL) iz At 614 B 5 5/30 ~ 9/36
22 3/13(16.7% ~ 25.0%%2 23.1%) -

AN m % homocysteine (Hcy)

MCl e ~dER &P B AD 2ihn jﬁ Hey 2. T35 + B X &2 5
|t (2 £F)A A 410 MCIide? & AD i % Hey (114
+2.4 umol/L vs 16.0+ 5.2 pmol/L)2 £ B £ %34 % (p=0.031) = &=
¥ & % Hey o gz (T o JJ% Hey %% %4 # ™ *CE 5 umol/L) - Hey
B (T % Hoy 397 %4 FH2 "TE 13.9 pmol/L) .= w2 1 bl
k%) 5 4/20 ~ 10/25 22 5/8(20.0 % ~ 40.0 % 62.5 %) °
1 ~ & j albumin

MCLie 4 & &2 ¢ B AD 22w jFalbuminz T 32iE + {58 X &
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Bool b E(F R A4-1°MClie{o? & AD % i jalbumin (4.3
+03g/dLvs3.7+1.2¢g/dL)2 £ & 3 %3 & & (p=0.005)¢ 4= & AD 4
¢ RAD/e i Falbumin (4.2 +0.3 g/dL vs 3.7 £ 12 g/dL)2 £ £ 7 53+
& & (p=0.012)- Albuminif ¥ & s (¥ x Falbumin i 53 & F] T FLE
3.7 g/dL) &= et b e %] 5 2/23 ~2/3022/7 (8.7 % ~ 6.7 %¥28.6
%) #7F % 3EF 5 albumini® F o g (oL jFalbuming ** 5
"Wies53¢g/dL) -

AP AR R E R AR E L R A (elderly
nutrition and health in Taiwan, ENAHST 1II)Z. = ;% ¢ 2_Hb, ferritin,
folic acid£ albuminz_ &t (R % 4-1a) » #5713 975 X F TI9E &
T AL SAEEAFTRREREA L LR T80/ o
-~y %éﬁ—‘ﬁ(n:ll@ 9 CDR~MMSE £ 8% -~ ## ~ &7 &' >

Hb~Hct~Hb~Hct~MCV ~abumin - ferritin ~ folic acid ~ vitamin

B, & homocysteine 2_ 4g i {4

T 'i;éiﬂ" cCDR ~ MMSE 4 # ~ ## ~ &5 # '3~ Hb ~ Het ~
Hb~Hct~MCYV ~albumin ~ ferritin ~ folic acid ~ vitamin B, homocysteine
z_ P Bl £4-3 -

CDRF*MMSE ~ # % £ "L & albumin&_§ 4p M (r=-0.756, p<0.01 ;

r=-0.217, p<0.05 ; r=-0.344, p<0.01) - CDRfrhomocysteine&_it #p R
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(r=0.301, p<0.05) - MMSEFfr# % £ *2 ~ albumin&_t 4p B (r=0.231, p
<0.05 ; r=0.534, p<0.01) - # & 4-Hb ~ Het&_§ 4p B (r=-0.270, p<
0.01;r=-0.265, p<0.01) - HbF=HCT ~ MCV ~ albumin#_i* #g B (r=0.976,
p<0.01,r=0.312, p<0.01, r=0.304, p<0.01 ) - Hctf*MCV -~ albumin_
I 48 B (r=0.270, p<0.01 ; r=0331, p<0.05 ) - folic acidfrvitamin B, ~
albumin®_it 4p B (r=0.271, p<0.05 ; r=0.325, p<0.05) > folic acidfr
homocysteine &_§ 4p i (r=-0.512, p<0.01) -
1.MCI 2 (n=38)¢nCDR - MMSE 4 3 - ## -~ & ¥ #*2 >~ Hb ~ Hct ~
Hb -~ Hct ~ MCV ~ albumin ~ ferritin ~ folic acid ~ vitamin By,# Hcy
2 ApME -

MCI . (n=38)s7CDR - MMSE 4 #c » # # ~ % ¥ & *2 ~ Hb ~ Het ~
Hb ~ Hct ~ MCV ~ albumin -~ ferritin ~ folic acid ~ vitamin Bj,£? Hcy z_ 4p
M Rl £ 4-3a -

MMSEArferritin&_§, 4p b (r=-0.567, p<0.05) > & #& f-Hb ~ Het&_§
4P B (r=-0.440, p<0.05 ; r=-0.472, p<0.01) > %5 & *Lf-HcyA_r 1p B
(r=0.467, p<0.01) > HbfrHet ~ MCV E_E 4p B (r=0.962, p<0.05 ; r=0.348,
p<0.01) » vitamin By, frHey#_§ 48 B (r=-0.445, p<0.01) -
2.3 B AD %2 (n=56)¢7CDR~MMSE 4 # -~ ## -~ %5 & *T-Hb - Hct ~

Hb ~ Hct ~ MCV ~ albumin ~ ferritin ~ folic acid ~ vitamin By,# Hcy
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2 1P M {2

#= B AD %2 (n=56)s7CDR - MMSE 4 #)c ~ ## ~ %7 #' > Hb »
Hct ~ Hb ~ Het ~ MCV ~ albumin -~ ferritin ~ folic acid ~ vitamin B, % Hey
2 Ap b L £4-3b -

£ & fcHb ~ albumin&_§ 4p B (r=-0.289, p<0.05 ; r=-0.4, p<0.05) >
Hb{rHct ~ MCV £2 albumin&_t+ 4p A (1=0.983, p<0.01 ; r=0.430, p<0.01 ;
=0.692, p<0.01) > HetfvMCV ~ albumin®_= 4p B (r=0.413, p<0.01 ;
=0.686, p<0.01) » MCV4{rHcy&_f 4p B (r=-0.484, p<0.01)
folic acidfrvitamin By, &_it 4p B (r=0.451, p<0.01) > folic acidf=Hcy &_§
AP B (r=-0.688, p<0.01) -
3. BAD¥®(n=22)thCDR~-MMSE 4 # -~ # # ~ % ¥ & *T~Hb~Hct ~
Hb -~ Hct ~ MCV ~ albumin ~ ferritin ~ folic acid ~ vitamin By,£ Hcy
2 1P M {2

P RAD¥ (n=22)sCDR ~ MMSE % #c ~ ##& ~ %t v # '3 ~ Hb »
Hct ~ Hb ~ Het ~ MCV ~ albumin -~ ferritin ~ folic acid ~ vitamin B, % Hecy
z_p b B £ 4-3c -

MMSEFralbumin&_t 4p B (r=0.793, p<0.01) > & & frvitamin B,
H_f 49 B (r=-0.693, p<0.01) » # ¥ & *TfcHb ~ Het£_{ 4p B (=-0.585,

p<0.05 ; r=-0.600, p<0.05) » Hb{rHct&_it 4p B (r=0.974, p<0.01)  folic
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acidfrferritin&_{ #4p B (r=-0.884, p<0.01) -

o8 TEETH
- s MBS ER S KTRASHERE

AMCLE20 48 AD 225 =¢r v B AD 2 11 = § + |+
W MCLEA S L 12 A2 84 gk AD 2 %5 16 £ &2 0 4 ]
PREAD EAN L S5AE 6L oz mnTmE# L L 811 £6.0 K&
773+£10.0 fk ~83.2+6.6 fk - THa%k v £ 4 10946 & 100+
47 # ~82£57# - g ~MERP T A2 T5E + FFL
BEFledEbh ) EER S ELA 44 2 kT EL 23 S HE
¥z £ 48 7 £ 4p #ic(body mass index, BMD & iz % sz £ & 7 & 33+ {
#oF M BMI § (T ZMEEdE ~ £ 8 Wi a- Bk WLE
#E(BMI<I8.S5) iz feent )& 5 1/20 ~ 1/25 £ 1/11(5.0% ~ 4.0% 2
9.1%): R £ 16 £ 24 =BMI<27)srt ] 2 5 9/20~7/25 £ 6/11(45.0% ~
35.0%% 54.5%) ; "ok (BMI=27) = vt o) & 3/20 ~ 5/25 ¢
2/11(15.0% ~ 20.0%%£7 18.2%) (% 4-4) - = = & 4 & i #=(BMI<18.5)?
WEFE 2 9w BMIZ24)0t 62 F £ 8 o
- ~MMSE # 4

MCl e~ & ¥ B AD 27 MMSE %~ #ce 98243 £33 & »
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192+£38 2 ¥ 46+2.1 4~ - = 2 MMSE & dcz £ & 302 5 33-{ &
(p=0.001) -

3 % pon

AE T E R %= £ % (Mini Nutrition Assessment, MNA) %k
Ple ZE ey FRIR o L MNA & dcz TI9E + R L 2 R
FHE) EEE < ELEA 45 -MCl 2~gR 2P R AD 2 MNA
ok W E 257 £2.1 2 ~256+23 22 236+£1.8%4 0 ¢ B AD &
7 MNA 4 #1cd MCI 2% £ AD e £ 2 5 533 &(p=0.011,
p=0.017) - MNA » #=24 » 27§ # & % MCl =~ g & AD &2 ¥
B AD 2= e¥ > ¥ &1 ¥ "ﬁ oA s 5 17/20 ~ 17/25 4 8/11 (85.0
%~ 68.0 %% 72.7 %) 5 5 ¥ & F 2 E%R (17~ =MNA=S23.54)
iﬁ Wb e Rl G 3/20 ~ 8/25 £ 3/11(15.0 % ~ 32.0 %% 27.3 %) ;5 = k3w
ZF %3 L(IT<MNA ~#c) £(4-5) = 2ant ) ¥ & & ¥ (MNA
A4z et bl G F £ 2 B R 117 A SMNA A #e
=235 /) F AR o

dF g R AHMERIE - KT AT REp AT
o R 3 RO AR R F g & R R A Bicde T (4 4-52) 0
188 =0 £

MCI 2 ~ 4 AD 2fc? B AD = a8 = p| & s s B 4
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72413 £~71+12 240 7.6+£13 &= BRI TRl Bl £ 8-
Z el R P oe 45 8 £ 4 Bii(body mass index, BMI) ~ ¢ &F
#l(mid arm circumference, MAC) ~ /|- *& ] (calf circumference, CC) ~ iT
ZRPHBER AR THOE £ FREIEFR HER] EEKSE
L4 45 -MCle2~dER AD 2~ ¢ B AD 27 =4 2 ¢ 2 BMI~
O LRz B ORE R G A8 o
2.- 3R

MCI ‘& ~ & AD 24c¥ B AD & & - 8375 ae ey 9 4_8.0
+12 4 ~71+11 #46.6+1.0 2~ - MCI 24 & AD 25 ¢ & AD
- BT s By £ R (p=0.012, p=0.003) » = - BTG I p
ST U A ENE R FIRY 3 e E L = Bp

FOHARERA NERARE T FE A A G R R

R atcs T + BRLIShOlE -t B FF)LA
4-5a - MCI ~ g2 ¥ & AD eeijh= 4 F 184 £ 5 1.0+£00,1.0+0.2
B108+04 & =i d4 £ 5 20+0.0,19+03%8 1.7+£0.5 4 ;
WEB S LKA B WA 1.0+02,1.0£00% 0804 4 o jhx
4 Eehs #ici MCL 2qfr? B AD 25 £ 8 (p=0.033) - (78 4 & #cfr

WREA AR A B MCL izt ? & AD 22 28§ B3R &S

&u

2_p=0.011 §v p=0.027 o = ' % % FIR* 3 A1} chfh Fh @A
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5 04+0.508+04% 03405445k AD 2 MCI 24 ¢ & AD
2 3R it B R A LB ARE Sy R £ (p=0.002, p=0.001) -
Cm2 AW EHA RIS LS 1240508062 02£05 4 kF
it ehfeR e A B Mo MCl 2~ dg R AD 2 ¢ B AD @4 2 £
B RE F 535 L & (p=0.0001, p=0.001) °

3.4 43T

W

B b BEGABA Y E. 7908 480054 72+0.8
Ao v B AD 24 MCI 2 & 45 & AD 4k 4325 A 5 £ B (p=0.01,

p=0.002) * 4 S3EHIME & da= AT R LR 6 7 Foh I

Ik

;AL RS P2 SRR S EI B Y LTS

g

AEF R R RS R FIE U RE S BARRAR S P F X P
SURMPBEPN QM D Az TiaE o+ EEFHE)
st (2 FR)LA 4520 30 FHRFEFL L5 08+03,08+
032 06034 iMCl 2gh AD 2222 ¢ & AD % }-v TP E

24 3R &(P=0.041-p=0.030)c & % 3 S B pL 2 gEE
Kk s B W E 1.0£02,07+04 42 06054 %% 3
B i3 2GRN RE AT RAD 2 MCl 2 2 B E 32 5 (P

=0.042) > #2855\ F A £ 5 20+£00,20+£022 1.7£06 4+ > &3

FREA A MCL 2idg AD efcd B AD 24 B %33R &
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(p=0.023,p=0.044) - 352 = B * ¢ > F| & pEA &~ BRL R AR
LR FIMURESEARRAN S 28, E 5 1.7 £ 07 4,20 £ 00 42
20+£0.0 4 -MCl e frds 2 AD 2887 B AD 22 3 = B * ¥ » F] 3
AEF TR AL R B FIEE R S E AR kAR Aok B
B2 %t &(p=0.014, p=0.047 ) -
4.5 N
v Ao o W E 342074 232+£09 4 232+
09 & o pAFRAD ¢ FLZFZAREFE 3ol RAE 2k
EHPA g 0 S P EERIR DA Bz THoEHEE L B ]
bt @2 FR)LA45a> 2 ? T4 g AR oty £
2o
® o~ 97§ X F(n=56)i7 CDR~MMSE ~ &# ~ T £~ L § -
WE - LT EHEBMI)E @ ng £ £ & (MNA)hAL 2
il Xed
“F %@ E (n=56)57 CDR~MMSE ~ ## ~ {7 £~ &3 ~HE -
LREF R B(BMD & i v ¥ &3 B A (MNA) A B2 40 M hlic
% 4-6 -
CDR 4= MMSE 4 #(r= -0.724, p<0.01) ; CDR ¥ MNA 4 #&_§

18 M (r= -0.267, p<0.05) - MMSE A #icfrdc T £ 525 2 4p M (= 0.409,
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p<0.01) ; MMSE 4 #cfc MNA A #ic8_1 49 B (r= 0.389, p<0.01) - ¥ 3
fri € £ 1 4p M (= 0.686, p<0.01) > ¥ Ffrk v #'IL T M (=

0.395, p<0.01) - 4 & 4~ BMI £_ 4p B (0.774, p<0.01) -
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MCIl 2 ~dg5R 2 B AD 2 Hb » % %_13.3+43 g/dL ~ 13.0+
1.7 g/dL #2 12.6 £ 1.4 g/dL - Hb o= %X} 3 £ B » ' F A i o
131t Hb 7 ' 484 - 2004 & Er & Pandav # 4 45 1 579 =2b4 AF
i feehT 3o Hb §_12.4 g/dL ; 26 (=7 % Bz 2 s Hb £ 11.5 g/dL »
Bp 2 1t 2E 4 Jy 8 (p=0.0018) o F -fP d s Bhyp 2 4 2 CDR>1 4_
severe AD 2 >CDR=1 &_less severe AD % >severe AD & 7Hb &_11.3
g/dL > less severe AD % Hb & _11.7 g/dL > & % Hb 23 %3t £ &
(p=0.58) - 2004 # Mccaddon % A {3 R 7 Bom 44 =0 /% B

wenT 3a Hb £ 12.8 g/dL» 55 g4l ke (& % ) 9T Hb §_13.4

o]

g/dLose 2R wenHb L5 £ £ > 2@ % /5 B 2 Hb 3 ' Merdgd o

|

2007 & Riccio % A 53447 =T 102 & 83.7 & * % AL A chb 4%
L2 Hb» & MMSE 4 #ica (18 » 19 45 & 4 4% 2 (MMSE 20-30
A) 223 ¢ B4l (MMSE 1029 A)& 5 =€ B 4 Rl
(MMSE 09 A) dER4Fped Hb BFF 7 B2 ple
(p=0.009) > ¥ A& % #Fjr e Hb ~ B ¥ % > & & 2 4 2(p=0.002) >
PERAREERLFAT ARG BAA LA L E L%

FREFAFA T o Hb § ' i
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AP FRRBELHN P2 TR EAF REme gAY

¢ R AD 2R i gt A B2 42.1%, 50.0%2 59.1% © F1E R
2B g 1 Hb<I3 g/dL, * 42 Hb<I2 g/dL) > = e
B gt b e w] E_12/38 5 17/56 22 11/22(31.6 % ~ 30.4 % ~ 50.0 %) °
ERFRBESER AD e B2 8 ed & AD 2 u 3
FH A1 20% - 1997 & £ K Beard & A 134512 R FA & g

i PE & (F $ Hb<13 g/dL, + {+ Hb<12 g/dL) » 3 iz 4] e 8w 3 2
FEA214 AP s BEES R F A F L 64/19]1 ¢ P T BOR B
FA L b i 5 L d) e 1.88 B (OR:1.88, 95%CI © 1.17-3.03) -
2004 & £ & Pandav # A {3452 it S P HTE 0 HFRF W
AREH DR 2 S feipdle s 2 G £ R (OR: 1S, 95%CI :
0.8 —4.1;p=0.17)-2008 ¥ Lucca % * #- 32¥ A £ ygicld {2 170
A (% 1:10.0 g/dL < Hb<11.9 g/dL ; * {4: 10.0 g/dL < Hb<12.9 g/dL)
fezb B f 549 4 (F f+: Hb>13 g/dL; * {+: Hb>12 g/dL)> 12 MMSE
Einakn s el B 2 MMSE £.26.1 & > BEF ML g e
MMSE #_ 27.1 4 (p<0.0088) #=ficfd § o fe i 2 B n fo ihiR
Zod MG IAREY T Ao 1k Bop e £ B 2 4p B4 10 5
Lho APTHLIH e L FREFAFNIFT AR TR B

FL pH e o £ H P R AD BB it G F i 59.0% o B2 AR Bk ch



G F] 4 EE s S R Bl EMAL R LA RS TR
fr BB AT AR B g R e e
1. ##

2L e T M Hb<13 g/dL> * £ Hb< 12 g/dL >
AT 116 =7 A i3t A TmE 8l R P 40 2 B
Wb E34.5% 0 A Z A AR 3T ek A ¥ - =g 068
=9 e Hb £ 132+1.7¢/dL 48 =4 P erHb £ 12.8+ 1.3 g/dL -
o ARAY R oz Bk n% B3R 4 ( Elderly Nutrition and Health
Survey in Taiwan, NAHSIT IIT).5 % &_920 i 65-69 & % + 3 109 = &
5 (11.8 %) » 449 = 9 B enT3aHb & 14.6 0.1 g/dL » 471 =% i
T35 Hb £_13.1 £ 0.1 g/dL - ENAHSIT III % 3% 336 =& & < >+ 80
Foenk A4 88 A (26.1%) 0 117 =9 enT 5 Hb £ 132 + 0.2
g/dL > Hb 119 =4 {4+ T35 Hb &_12.5+0.2 g/dL - # ENAHSIT III =~
FyPox3t 80Kk Y £ Hb13.2+0.2 g/dL & ¥ i€+t 65-69 & § |+ 14.6
+0.1 g/dL (p<0.05);  ** 80 & % |+ Hb 12.5 £ 0.2 g/dL A ¥ #43* 65-69
it e Hb 13,1 + 0.1 g/dL (p<0.05) « 445§ “7F 7 fLor 2 4% 3 %
Hb #c e f ENAHSIT III + »* 80 fk § &8 4% 42 ;é'fa” e Hb #c i 4p iT
(9132 + 1.7 g/dL vs 13.2 £ 0.2 g/dL ; * +: 12.8 + 1.3 g/dL vs

12.5 + 0.2 g/dL) - ENAHSIT III 4; 1 920 = & & 65-69 f§ 109
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=(11.8%)73 g » ENAHSITII &1 @ = 80 ke g o 3 2 5 26.1
%B 3T O5-09 kB FAF11.8%  m AT A ATt EA TS
Ed2 8 8l > B A FRE 345 %ot 2de{oHb f AP B
(r=-0.3, p<0.01) > 7 F= g ¥ it H ehE #2340 > Hb B 4 [
A5 PH b o
1994-# % FAnia% £ »t P R gRE R TINFTRE o B 3 60
Bl b AR F o R TR RS0 £ 1 80K I X 4 0T i
Fo F1E_ME#E #cn3 4e  wPe & (cytokine)4rinterleukin-6  (IL-6) 3§
dvo BB 2w IR A 2 Z (erythropoetin) ~ iE & #7 w72 (hemapoietic stem
cells) ~ ‘= & 2k 4 ¥ ‘w?% = £ F]F (hemapoietic progenitors to growth
factors)(Hamerman et al., 1999 ; Balducci et al., 2001) o % & k& 3 4v >
B/ E e e 7% 1] F] 3 (granulocyte-macrophage colony stimulating
factor, GM-CSF)j& > » 1% = = x Ik L ¥ % = £ F]F (hemapoietic
progenitors to growth factors); > frig u #% 2o %2 ( hemopoietic stem
cells) =g g 445 > (Balducci et al., 2001) -
2. = ;ﬁ‘—vitamin B, ~ folic acidgz ferritin
NAHSIT I %_% x Ffolic acid = 6 ng/mLg¢ 12 F » I 5 I § o F
7 folic acid-]: **3 ng/mL - # 77 folic acidé Z - x jjfolic acid 43 I ¥

e 4 5 5337/2382 (155 %) » & * 4 Z folic acid - A 3 & * 4p

0
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P &5 78k FEREST AN E AP > & 4 folic acid
20 125 4/78(5.1 %) ] *6 ng/mL o SR F & foik Bk w g
# % ( Elderly Nutrition and Health Survey in Taiwan, NAHSIT IIT)% 7
A 365k 2 A o wojpferritinz. %4 & 30 pg/L o MR E2 § -
Sk B4 s 5 100/1202(9 %) £ 77/1152(6.6 %) A F 3 F 5 12 w
7 ferritin ¥ ** %~ i@ - NAHSIT III;2 3 vitamiin Bj; F L > Clarkes(1998)
$205 Fvitamin Bp# %4 & 5300 pg/mL o kAT f & 795 F
vitamin B#icdg 0 31(3.8%) M3t %% (@ o 2006 1§ & 30F 216 14
R Ao e [P s B f o ok jffolic acid £ vitamin By & 430 %
FTRE F R oA ENRAFRRTNEY PR AT airg &
A & @& vitamin B, frfolic acid i *" %4 T i enff-a) o
$ERADE R F 1imehg Fferritini< 3t 54§ BT Uig > B4R 3R
A % vitamin B, ~ folic acid » ferrltmﬁ;:m IR I 4 jﬁv Bl T rE e oA
#3457 § FIR % (vitamin B> 160 pg/mL, folic acid > 1.5 ng/mL >
3 {4 ferritin > 38 ng/mL,* {4 ferritin > 9 ng/mL) » ® & 5 vitamin By, »
% 5 folic acid ~ ferritinf-Hb # p* R pAREs 7 40 B 12 (p>0.05) o F]pt
vitamin By, ~folic acid#? ferritin -0 # F % fo Ay ac 3 it kw4 B

R FF k2 0 R RSN FE AL 2RI

% A > X3 4% Z vitamin By, folic acid > 47 & ey W 14 o
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Vitamin B, % x & (¥ vitamin By % %4 § Fl + *LE970 pg/mL)
Bz et b e % 5 5/30~9/3683/13(16.6 % ~ 25.0 %2 23.1 %) - folic
acid® x g (Frfolic acid® ** %% = Fl* *LE16.9 ng/mL) & = 5t
bl & %] 5 18/31 ~19/36223/12 (58.1 % ~ 52.8 %%£225.0 % ) - ferritin® =
Je (T § fferritin® *t 43 # [l + *LE280 ng/mL ; * {4 ferriting *+ 4
=4 % Bt *LiE90 ng/mL) = fe et G4 B 5 7/21 ~ 10/26222/8 (33.3
% ~38.5%2225.0%) > RF i BEFE NFH T RFF PR
REEF PR hiFs At FRRE T LA ER SR
SRS O REFa R DAL FERFTF LI FNLAE -
3. Fv FFAKR

A5 F 61 =% 4 albumindic i £4.2 + 0.5 g/dL » MClLie.(n=23
A~ R (n=314) ¢ B AD 2 (n=7)0-T Halbumin4 B &_~ 4.2+ 0.3
o/dL ~ 42 +0.4 g/dL#23.7£1.2 g/dL » # B AD/e i albuminkf ¥ i3
MCI % frd & AD % (p=0.005 » p=0.012) » £ ¥ 4 # #1d > &
albuminy *% 4484 - ENASHT 11240 % & T 355 jalbumin £_
43 £ 0.6 g/dL > 13 %% #F T Uk Falbumin<3.5 g/dL)F 107
(4.2 %) o » =A% w jalbumin 3t -4 4 F] T *L(albumin<3.5 g/dL)
2 8/61 (13.1 %) » # 32MCLE2 4 (8.7 %) ~ #£ 2 AD 22 4 (6.7 %) ¢ A&

AD2 4 (28.6 %) ° +* ({#ENASHT Illcn% £ 38§ o MCL - 42 22
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B AD#ZHbM™> %% $° BT rU b e B H42.1 % ~50.0% ~59.0 % -
1955 & Woodruff% 4 "P:fﬂ ralbumin&_f8 p -0 %‘rm#ﬂ o & 0 7
v aiFHbe4E T % - 2001 & Mitrache & 4 7_%& fx A Hb<12 g/dL » 82
= g Eeoalbumin 3.1 g/dL > 1041~ & § & 2 albumin¥ 3.6 g/dL >
Fn % calbumindg F 43T & o 2 (p<0.001) > ® B s - 2. M albumin
B E B w2 Malbumin 01.13% (RRI.13, p=0.006) - & &
albumin®$ X1 g/L > & 5 #% 5 B3 40 14% ° »47 7 2. Hbfralbumin? %
T 4P B 1 (r=0.304, p<0.01) » i & % ik R 4% F pF > albuminz ik & 4
"EERMF S T d FEARARMPF > albuminz. Jk B » SEF 'E - 2008
#Ng% £ 7 Ralbuminz® Hb¥? 3344 .(cognitive performance)3 B -
“albumins" MHbH # 3u4rd gt L (MMSE =23) -
Fod R o cT i § PR RN F P bl A
PR ng 2@sv a9 RADE G Fd F#HF=EHF M MCle
fodg B AD %2 (p<0.05) > F]it ? BRAD®EV it Fliv FHEFE 4 LA i

™ Ji B b 'J;l]l;’ﬁ??“_u_ °

-8 & J‘j& Hey £ 35w i3 1t
MClLiz ~ 42 /% # ¢ R AD22 i $HeyA 5 £11.42 pmol/L ~ 13.01

umol/L¥ 15.96 umol/L - » A& AD ‘e eHey % ¥ & *SMCI %(p<0.05) >
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Heyi % & & (Hey® *t %4 = B¢ 'L 13.9 pmol/L) &= e 2 vt i
A w5 4/20 ~ 10/2527 5/8(20.0 % ~ 40.0 %22 62.5 %) © 5§ F A Ay i b
Hey 4 #i 4v cr48 4 - 20024 Stewartz 3238 1+55-75% 4 % Hcy >13.85
umol/L > 3u4vkizg2 /& ' 1+ % Hey < 13.85 pmol/L#2.86% (OR : 2.86,
95% CI : 1.33-6.13) ° 2002 Miller3 IL.Hcy>12 pmol/L § # 4¢ & ¥
14 Ak & % 12 (OR 10.0, 9596 CI: 1.2-82) » e frfr 44 Bog & ' | &
B (OR @ 2.2,9596C1 : 0.31-16) - 2002 Seshadri % * 4 7. 3t Hey 5
S B AR WA BRI v F 4 E R FF o bt kP
(Framingham Study)-* 32#& #£76 % (68-97#:) 710921 % 4 » ‘& ¢ i~
(median) 3 8& cFif P ¥ § 11118 B 5 4 47 ¢ 4583 e 414 B
Je oo $$3t8# - 15 Hey > 14 pmol/Le% & » & #i4c1 SD (&% %)
chHey » B % B 5 & 47 fole @4 Bp cn g ' 144 5] 5 Hey 5 i 4c ih
1.8 (95%CI: 1.3-2.5)2 1.6 (95%CI : 1.2-2.1) e 2§ fek 57§
PRI SEF AT @ 0 sk FHey M e B E o A AL AR

e 90 & A g fﬁ%Hcyi“a}' 4v o H B F] % H_vitamin By, ¢ folic acid4* £

B Hoys R 4c & Ak @ 4510 A B ah g e B H 7 i e

T D Hey & ¥ 83 4 > € & 3 A K wre @ F R (apoptosis)
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( Kruman et al., 2000) » I ¥ #6302 ¥ 33 = §§ T (Garcia et al., 2004) ; *&
$%N-methyl-D-aspartate receptors= & i i* > A& 2 %4+ 3 J + (reactive
oxygen species)friE ¥ c4F #r 3 JF » (excess influx of calcium) (Lipon
etal, 1997) & g H T e Tl > ~EF A2 FHEF R
(reactive oxygen species) » x -] 1% 5 3 4v 1838 ~ "G % (brain infarct)
(Welch et al., 1998 ; Herrmann, 2001) > *&$% L % (brain infarct)f=*5R% ¢

B % 3 (white matter lesion) » *o3% & & (cortical ) f=i# 5 (hippocampzl)
zﬂ’ﬁ » IREEPGIN P B 8 5 o3 4o (Fassbendar et al., 1999 ; Vermeer et al.,

2002) -

%= & BMI &4

B i € (24 =BMI<27)fr b7 32(BMI=27) & MCl e ~ #= & AD s 22
P RADZE e B & w5 12/20 ~ 12/25228/11(60.0 % ~ 55.0 %22 72.7
%)o? RADE R EF L Lot bl B o« SHETEA TR EED
% (Elderly Nutrition and Health Survey in Taiwan, ENAHST IIT)% 748
T E foie ek Lt 5] 51079/2432 (444 %) o R EiE E foie ik
S B e AT A e A e 130 K A RENAHST X A 5 3 o 7 &
RFeHEFZFER S RERBPFEIAGIRTES P ARET -

2005 & Kivipelto & A £33 ¢ & A gave sy 89 & X 4 I p o
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% o BMI=25~BMI % 25-30:4 2 BMI>30 kg/m’ch? & A @21 if g
% At A B 5 14/494 ~ 26/693£221/222 4 §2.8 % ~ 3.8 %£29.5 %
(P<0.001) ¢ @ %% 7% B et (] A %) % 12/494~21/69322 15/22282.4 %
3.1 %£26.9 %(p<0.007) o {f3h B d ~ fu] ~ ST AR~ EBEEF (S
BMI % 25-30 kg/m™% B % 2 %7k 05 % - (OR) . BMI=25 kg/m’h
1.05%2 > BMI>30 kg/m*% B % 2% fjg s % B EBMI=25412.44% o
Flpt S H P E A e Bé;ﬁgjgétg &P M o
Luchsinger % * (2007)¢nif B8 T & #2 7 45 33 % "Z(adipocity)fr % 4
Je e a0 B I ATT6K X A FBMIFed B S 4 A o F E R U
Al o F 2 = Be A BMIEEH B L4 AR A RS
# (HR:0.4; 95% CI: 0.2-0.9 ; HR: 0.3; 95% CI: 0.1-0.8) ; @ + **76%

* A FBMISRE P F @ Mg B S A A el o

& FRRREFRIT
A7 MCLE ~ d2 & 22 ¢ R AD 22 MNA A #ick W £25.7+2.1
A N256+£23 A 2236+1.8 & o ¢ R ADEMNAA #ickE F M3t MCI
2 4E R AD 2 (p<0.05) - # 3 2 > ¥ RADE S &K IREMCLE 2
FERADG £ ez 3mE gy £ 2 WAL HF AT LE G

&MNAmIE ? o 4 S BAE ~ By TP B frie & 7550

x
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2 @A ¢ B ADEE F M3t B AD 2 4eMCLe (p<0.05) » ¢ 4 7 ¢
BRAD¥ = 2@ odd KA PR G KL ~ 39 FHRPZPERLF
K ~iEaHmE R AL

2005# Guerin & A $FH 2 P ey R R(F 2 LEF ~F R LB
LS Y A3 R)393ADR F $30 H p ¥ 2 # il (Activities of
Daily Living, ADL) ~ 1 &4+ p % 2 %7 i (Instrumental Activities of
Daily Living , IADL) ~ # (5 ## 4! (Neuro Psychiatric Inventory, NPI)f- %
FRATE f i B(ZARIT)Z B o § &R anTi 2 2 & A7 g -
BoOFETMNAC AEHlEw ~ (2 d FRAFEIF R LE%
wenE g JADL{eNPE S £ B ¥ 47 2 fed 41 ¥ 2 h
MMSE * NPI fr Zarit} £8 > & %% 2 2% 2o %3 2 % 5NPI

FRFALAEOERL AR Y ARG EHANPIF 53 L R - Guerin
FARG I F AT LEE X I EP R L EH R NENL LY
BT e 4 Tz ¥ -

2007 & Riccio % 4 #4479 43 Beop & 2 s 45 3] & 5 eahb
£ ARG HIER S 4a Y AR o # T 358374 » T 3MMSEA #
%17.0£6.5) > TI=MNAKF & 5 185+3.5> %Rﬁ; 13.525 F %7 2
B %1 4 B (p=0.003) > MMSE 4 #cd% i< > MNAE & » 4% » T

§ AR
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Tsai% 4 (2008):% 1% 1 62891 (= + *+65fk it B % & ch¥ & ki o
F oA A B 5158313074 o ¥ & 3 A(MNAA B <174 7 5 A
B 517 %820 % F 4 &3 LA %E(17A =MNAA #<23.54 )
§ LA ih10.1 %2 13.1 %« AT 5617 I E A 5 B Y

A BT 1412250 %) £ A F ¥ A F 2L(17<MNAA #K&) - &
Fr 443 Up gt S@EEX L33 7 dd e i
¥ %3 Ahp g i 4 o 287 7 IMNAA BcfeCDR (1=-0.3, p<0.05)
% Ap B > MNA 4 #ifeMMSE (1=0.4, p<0.01) & I 4p B - 4 % % k%
AXLF PE > 2 der g 4 ARLE o

2008 Zekry % A 12 MNAZE R T 35 485 22 (161 + )~MCI(37
ANE L I A (1514 )eny Rk > HMNA 2 82 AFT 7 & % 304 h
MNAzZ A % Fe @ A 80-144 » 12-1445 £ 7 ¥ kiR 2 o = 8 T
MNA & & %] 59.7~8.8228.54 (p=0.001) » MCI2* % 7% 4 ey % v
b gk A LA o

AETE BRI E AR A kR

¥
i
{w
'Et
fo

Flot AT E AR R A IR R AP S g e

FH AR NEFEFOER
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RETT T g
1. # L4 e BE AD & o

2. * R AD A & B I MNA e L 2 43 %
3. A RBE TR OREMLT B o

4. 975 AP TR FEL L RBEFRF T - R o

5. BEPLHE ERF TR p B EE S P o
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A A & BHAeT
1. MCI-sgg ¥ "¢ B AD % A chT 35 Hb &~ % &_13.3+4.3 g/dL~13.0
+17g/dL ¢ 126+ 1.4g/dL ; = i ¢nT 35 Het A 5 £ 38.943.5% -
38.4+4.6%% 374+43% - 87X Hb & Het = 225 5354 8

e HEF AR i 1 0 Hb & Hot § % ML endB gt o 395 5 4 H A F

.

PR 0§ 4 Hb<14 g/dL, + 4 Hb<I2 g/dL > = (2§ a v* ]~ %]
H_42.1%,50.0 %2 59.1 % 1PFpL 2 DA Hq P hT K T
Hb<13 g/dL, * {+ Hb<12 g/dL > = % & & vt b 4 % £_31.6 % ~ 30.4
%22 50.0% o F]gt > MCI~ g2 &2 ¢ & AD £ % 3 30%~50%7F #
oo x? BAD B a2 Fhg S e iRk s BRE

2. MCIdE /& £ ¢ & AD % 4 e i vitamin By, 4 %] £_651.7 £258.3
pg/mL~804.6 £ 573.4 pg/mL £ 815.6 = 573.4 pg/mL- x 7 folic acid 4
W& 17.8 £ 8.1 ng/mL ~ 16.9 £ 7.0 ng/mL ¥ 13.8 £ 7.0 ng/mL ° i i
ferritin 4 %] Z_164.8 £ 77.5 ng/mL~184.9 £ 151.4 ng/mL £ 155.8 + 86.9
ng/mLe ¥ 5 1 =42k AD £ 4 2 5 i ferritin M3 54 g F] ™ *LiE (T
1+ ferritin>38 ng/mL,* % ferritin>9 ng/mL) » H 4% 4 & jf vitamin

B, ~ folic acid £ ferritin 3% # %3 & Rl p (vitamin B;,>160 pg/mL, folic
P i
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acid >1.5 ng/mL » ¥ % ferritin>38 ng/mL, % }% ferritin>9 ng/mL) & 4g
* ¥ ;pfv Bl *2 ! = % vitamin By, 3 & Jg (7 vitamin B, § >t % ¢v

]+ L& 970 pg/mL) ~ folic acid B s & (7" folic acid % ** % = Fl
LiE 16.9 ng/mL)¢¥ ferritin B w (% § 4 ferritin B ** -3 = Fl 1+ UL

280 ng/mL ; * 4 ferritin B ** 5~ # ]+ *TE 90 ng/mL)vt 5] 4 %

% 5/30~9/36 ¥ 3/13(16.7 % ~ 25.0 %% 23.1 %) ; 18/31 ~ 19/36 ¥ 3/12

(58.1% ~52.8%% 25.0%); 7/21 ~ 10/26 ¥ 2/8 (33.3 % ~ 38.5 %2

25.0% )= 2 Heyi#8 % v & (T Hey & ** -3 4§+ *LiE 13.9 umol/L)

Z_v e w5 4/20 ~ 10/25 2 5/8(20.0 % ~ 40.0 %% 62.5 %) °

3. x jj vitamin By, ~ folic acid ~ ferritin 2227 3 7 e 4 ac 13 1 A2 &

XA B g R FF oo

4. MClhriza&¢ & AD < 4 g if albumin 4 %] £ 4.3 +0.3 g/dL~

42+04¢g/dL ¥ 37+12g/dL ¥ B AD 2& ¥ <> MCI 2irig &

AD /2(p<0.05) AFicidi-d R % B 5 ¢ B AD > & i albumin P &F

%L o

5. ## 3 e7Hb v albumin & I 4p B (r=0.3, p<0.01) - % albumin

FhE S fh o2 d MNA@A » ¥ & AD % 4 4 v FiP7 Lin

&

% oo

6. MCI-~ R 2 e B % & thT 3ok doi w8 80 & - 82 & 2 81 & o
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EdfcHb & f AP M (r=-0.3,p<0.01)° & &3 4r > 7 b H s 1914 X
S SRR E R

7. MCI~fER B R E A g J]*i Hcy 4 %] %_ 11.42 pumol/L ~ 13.01
umol/L £ 15.96 pmol/L - MCI ~ g & 2 @ A ¥ 4 ¢ J¢ Hey & %] &
11.42 umol/L ~ 13.01 pmol/L £ 15.96 pmol/L -

8. MCI =R ¥ ¥ B ¥ X (hMNA & $ick W §.25.7+£2.1 4 ~25.6+2.3

A8123.6 £1.84 ¢ B AD X 4§ % Rt MCL % 4 £ 3R AD

£ X

ETINS

L3 2533 £(p=0.011,p=0.017 )« = e % & % EY¥ % %
o F AR B B 5 17/20  17/25 47 8/11 (85.0 % ~ 68.0 %2
72.7%) o

9. MCI-$£R 2 ¥ B % A ch BMI A % £ _23.7+ 7.0 kg/m® ~ 25.4 + 8.1
kg/m® ¥ 257+ 79kg/m>» = & BMI iz $ %3+ £ B » s F Ay T

it > BMI 5 3 4v e g o #8 £ 3 € o7 i ot biE 57.2% o
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3
1

I
gl\‘:

AT ERACT

L Fa+F T RFFand Mg%BWREZ - RUZ %A D 3 A
RN T 7 2 CDR M2 i FERLRHR o T -
S IE P oo Aot 11* t7 ¢ 7 /K 7k (missing data)

2. RRFFOPLERITHAARY Gy E A A AR B

bl

EERBEM S TR ONEEL TR &2 26 03 38 F i

R BT

3. A3 B vitamin By~ % folic acid & ¥ 3 ferritin « 3 24

Fewl i 16.6~25.0% ~25.0~58.1%%2 25.0~33.3% & qf» P PRF A

F/H A LR Z R EER AR kB2t A R

Flo ¥ IE R e

4. AL EOLFALICGMER > BF G P e E 2L

¥R BRI BN A o FIpt R CHIRE A G AR R T 2

o B AT RIS R 2 R Ed RN
FrEf Rk B ebr L B R KRR WA P4 o

%F?;i s VR PELR 0 X AR e B o
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4 4-1MCI 22 ~ £ ¥ ¢ B AD %22 Hb ~ Hct ~ MCV -~ albumin ~ ferritin ~ folic acid ~ vitamin B, £2 homocysteine
Table 4-1. Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B, and homocysteine in groups of MCI, mild AD and moderate AD.

MCI ‘e #R AD & ¢ R AD &
0 T gL # n TioE AR # R n T3+ % @ # [#
mean +SD range mean +SD range mean +SD range

Hb g/dL 38 133+£1.3 10.7-16.0 56 13.0£ 1.7 8.4-17.1 22 126 +14 10.2 -14.6
Hct % 38 389 +3.5 31.6-46.0 55 38.4+4.6 25.9-49.1 22 374143 29.9-42.8
MCV fL 37 919 +84 63.2-102.5 54 91.7£6.9 61.3-102.5 22 91.8+£6.2 79.1-102.7
albumin g/dL 23 43+0.3° 3.5-4.8 30 424+0.3° 3.5-4.8 7 3.6+12° 1.2-4.6
ferritin 21 164.8 +77.5 60-359 26 184.9 + 151. 24-542 8 155..8 +86.9 71-349
ng/mL
folic acid 30 17.8£6.2 7-24 36 16.9£7.0 5-24 12 13.8+£7.0 5-2.4
ng/mL
vitamin By, 30 675.1 £258.2 289-1365 36 804.6 £ 507.3 260-2315 13 815.7+573.4 280-2315
pg/mL
homocysteine 20 11.4+24° 7.5-16.7 25 13.0£6.1 6.4-30.2 8 16.0+5.2° 9.1-24.0
umol/L
55

Hb: 14-18 g/dL( ¥ %), 12-16 g/dL(-* 1%); Hct: 40-54 %( 5 %), 37-47 %(-* +); MCV: 80-96 fL
albumin 3.5-5 g/dL -~ ferritin: 38-280 ng/mL (¥ %), 9-90 ng/mL(-* {+); folic acid :1.5-16.9 ng/mL,vitamin B,,: 160-970 pg/mL

homocysteine : 5-13.9 pmol/L

Hb = hemoglobin, Het = hematocrit, MCV = mean corpuscular volume. a,b Different superscripts means the difference between groups is statistically significant
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# 4-1 aNAHSITIII * 32& #£ 80 fk 11 } &8 T 30& &4 81 fk #7175 e éﬁﬁ Z_ Hb, ferritin, folic acid £ albumin
Table4-1 a Hb, ferritin, folic acid and albumin of all the participants aged above 81 and NAHSIT III aged above 80

NAHSITIII T 35& & 80 k17 + “r3 X ¥4 (all participants) * 5% 4 81 f&

T o R T TOEHLEEZ AP ToEHERE L TP AE THEHRERE A Ak
Hb g/dL 132 £ 0.2 117 125 £ 0.2 119 132 + 1.7 68 128 + 13 48
ferritin 100 £ 5 117 84 + 3 119 171.9 + 98.2 31 1743 + 142.1 24
NAHSIT III:
wg/l
All participants:
ng/mL
folic acid 114 + 1.6 117 13.0 £ 1.1 123 154 £ 6.3 42 183 £ 6.9 36
ng/mL
albumin 43 + 0.6 117 43 + 04 123 4.1 £ 0.7 30 43 + 04 30
g/dL

NAHSIT Il %% &

Hb:<13 g/dL( ¥ {£),<12g/dL(* 1) 5 R ; ferritin<30 x g/L 4+ 4 ; folic acid< 3 ng/mL ¥ fit 4 £ ~ 3 ng/mL <folic acid< 6 ng/mL ¥ fié f% 4+ £ ; albumin <3.5 g/dL
CE S

A EARFREYE

Hb: 14-18g/dL( ¥ 1£), 12-16g/dL(* {%) ~ ferritin: 38-280 ng/mL (5 1%), 9-90 ng/mL(-* }2.); folic acid :1.5-16.9 ng/mL -~ albumin 3.7-5 g/dL
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# 4-2MCl 2~ R 2 ¢ &R AD %2 Hb -~ Hct ~ MCV - albumin - ferritin ~ folic acid ~ vitamin By, ¥ homocysteine £ # (% ** %4 &+ *T »
PR FETET Y2 AT

Table 4-2.Distribution of out of reference values in serum Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B;; and homocysteine
in groups of MCI, mild AD and moderate AD

MClL e ERADE " RAD
AMSELTEFR PR ETETR ANETEIR WAL ETR ANETE IR R T ET
n % n % n % n % n % n %
Hb - 16 42.1 - 28 50.0 - 13 59.1
Hect - 17 44.7 - 26 473 - 11 50.0
MCV 10 27.0 3 8.1 11 20.4 3 5.6 6 28.6 1 4.8
albumin - 8.7 - 6.7 - 2 28.6
ferritin 7 333 - 10 38.5 1 3.8 2 25.0 -
folic acid 18 58.1 - 19 52.8 - 3 25.0 -
vitamin B, 5 16.6 - 9 25.0 - 3 23.1 -
homocysteine 4 20 - 10 40 - 5 62.5 -
Symbol “ - ”means no case
54

Hb: 14-18 g/dL( 5§ 1%), 12-16 g/dL(-* 2); Hct: 40-54 %(§ 1£), 37-47 %(* 1£); MCV: 80-96 fL;
albumin 3.5-5 g/dL -~ ferritin: 38-280 ng/mL (¥ %), 9-90 ng/mL(-* {+); folic acid :1.5-16.9 ng/mL,vitamin B,,: 160-970 pg/mL
homocysteine : 5-13.9 pmol/L

Hb = hemoglobin, Het = hematocrit, MCV = mean corpuscular volume
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# 4-3 %1% % ;é—‘r*{ er1CDR ~ MMSE 4 #ic ~ & # ~ % 5 # *T ~ Hb ~ Het ~ MCV -~ albumin -~ ferritin ~ folic acid ~ vitamin B, ¥ homocysteine

2 Ap B2 (n=116)

Table 4-3 : Correlation among CDR, MMSE scores, age, education years, Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B, and

homocysteine in all participants(n=116)

CDR MMSE ## 7 Hb Hct MCV folic acid  vitaminB,, ferritin albumin homocysteine
#3
CDR 1 -0.756 * -0.217* -0.344**  0.301*
*
MMSE 1 0.231* 0.534**
e 1 -0.270**  -0.265**
KT £ 1
Hb 1 0.976**  0.312** 0.304*
Het 1 0.270** 0.331*
MCV 1
folic acid 1 0.271* 0.325* -0.512**
vitamin B, 1
ferritin 1
albumin 1
homocysteine 1

* p<0.05 ** p<0.01

MMSE : mini mental state exam, Hb = hemoglobin, Hct = hematocrit, MCV = mean corpuscular volume.
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# 4-3a: MCI 2 CDR ~ MMSE 4 #c~ ## ~ &5 # '3 ~» Hb ~ Hct ~ MCV ~ albumin ~ ferritin ~ folic acid ~ vitamin B, ¥ homocysteine

2 4P ML (n=38)

Table 4-3a : Correlation among CDR, MMSE scores, age, education years, Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B;, and

homocysteine in MCI group (n=38)

MMSE E i *7 Hb Hct MCV folic acid vitaminB,,

ferritin albumin

homocysteine

MMSE 1

E3 1 -0.440*  -0.472**

Hb 1 0.962** 0.348*

Hct 1

MCV 1

folic acid 1

vitaminB 1

ferritin
albumin

homocysteine

-0.567**

0.467*

-0.445*

* p<0.05 ** p<0.01

MMSE : mini mental state exam, Hb = hemoglobin, Hct = hematocrit, MCV = mean corpuscular volume.
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% 4-3b:4ER AD 2 CDR ~ MMSE 4 # ~ & # ~ %5 # '3~ Hb » Hct ~ MCV ~ albumin -~ ferritin ~ folic acid ~ vitamin By, ¥ homocysteine

Z_ 1P B 1+ (n=56)

Table 4-3b : Correlation among CDR, MMSE scores, age, education years, Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B;, and

homocysteine in mild AD group (n=56)

MMSE ## KT Hb Hect MCV folic vitaminB, ferritin albumin homocysteine
£ acid
MMSE 1
£ 3 1 -0.28 -0.4*
9*
Ky &R 1
Hb 1 0.983**  0.430** 0.692**
Hct 1 0.413** 0.686**
MCV 1 -0.484*
folic acid 1 0.451** -0.668**
vitaminBi; 1
ferritin 1
albumin 1
homocysteine 1

* p<0.05 ** p<0.01 MMSE

: mini mental state exam, Hb = hemoglobin, Hct = hematocrit, MCV = mean corpuscular volume.
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% 4-3c:® B AD 2 CDR~MMSE 4 #ic~ ## ~ %5 & *T ~ Hb ~ Hct ~ MCV ~ albumin -~ ferritin ~ folic acid ~ vitamin By, ¥ homocysteine
2 1L (n=22)
Table 4-3c¢ : Correlation among CDR, MMSE scores, age, education years, Hb, Hct, MCV, albumin, ferritin, folic acid, vitamin B;, and

homocysteine in moderate AD group (n=22)

MMSE ¥ KT Hb Hect MCV folic vitaminB, ferritin albumin homocysteine
£ 17 acid

MMSE 1 0.793*
E# 1 -0.693*
oy E L 1 -0.585 -0.600*

Hb 1 0.974**

Hct 1

MCV 1

folic acid 1 _0.884**
vitaminBi; 1

ferritin 1

albumin 1

homocysteine 1

*p<0.05 ** p<0.01 MMSE : mini mental state exam, Hb = hemoglobin, Het = hematocrit, MCV = mean corpuscular volume.
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# 4-4MCl /e ~ g8 ? R AD o2 R0
Table 4-4 © Anthropometric measures in groups of MCI, mild AD and moderate AD.

MCI ‘& n=20 Male (M):12 Female #& AD % n=25 M:16F:9 ® B AD %2 n=11 M:5F:6

(F):8

TioiE L B ¥ ¥ TiEtR i g # ¥l TIoERE A i
3 cm 1589 +£7.7 146.0-175.0 161.0+9.5 142.0-179.0 162.7 £ 7.6 148.0-173.0
i kg 60.9 +10.2 42.0-77.0 63.3£+11.7 40.0-85.0 63.8+12.0 34.0-77.0
BMI kg/m2 24.0+2.8 18.2-28.6 24.7+£3.5 17.8-32.2 23.9+42 13.4-27.7
BMIig o S ER o A A i T oA
BMI<18.5 1 5.0 1 4.0 1 9.1
18.5=BMI<24 7 35.0 12 51.0 2 18.2
24 <BMI <27 9 45.0 7 35.0 6 54.5
BMI =27 3 15.0 5 20.0 2 18.2

BMI: body mass index, ¥ %8 7 £ 45 #
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# 4-519 MNA ;=5 MCL 2 ~ R &2 ¢ & AD 22 3 % k%
Table4-5. Nutritional status evaluated by MNA in groups of MCI, mild AD and moderate AD.

MCI & n=20 M:12 F:8 ¥R AD & n=25 M:16F:9 ¢ B AD & n=11 M:5F:6
ToEHE R L F T 3o E R X # F) e X Y #
MNA 4 # 263 +2.9° 22-30 253424 20-29 246 +2.1° 21-28
MNA & X # ‘F']‘/,}L'- A #i ‘F']‘/,}L'- A $ic ’ﬁ/,};b
YA LK 17 85.0 17 68.0 8 72.7
MNA A #=24
EE AR LE% 3 15.0 8 32.0 3 27.3
jed
17<MNA % #
<23.5

a,b Different superscripts means the difference between groups is statistically significant

MNA: mini nutrition assessment
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%245a MClee gk &9 R AD 22 i G 237 £ 42 wif 4 ¥
Table 4-5a MNA scores in groups of MCI, mild AD and moderate AD

#wingE  MCle n=20 =/ AD 2 n=25 YR AD 2 n=Il
TR E A THEE PR TmiEi R TioEsiE o H
Bp A BAL L L

WMirTe 7.241.3 3-8 7.1£1.2 5-8 7.6£1.3 4-9
PEE 25+£09 0-3 24£0.8 0-3 29+0.8 1-4
RS

o 1.0£0.1 1-1 1.0£0.1 1-1 1.0+0.3 0-1
| "] 1.0+0.2 0-1 1.0+0.2 0-1 1.0+0.2 0-1
= B 28+04 2-3 27407 0-3 28+04 2-3
wmegn

- im0 8.0£1.2° 5-10 7.1£1.1° 5-9 6.6+1.0° 5-9
o 1.0£00°  1-] 1.0£2.0 0-1 08+04°  0-1
A
& X Z R 0405 0-1 08+04"  0-1 03+05>  0-1
*+ = fﬁ Vi

bR g

B2 =B 19+03 0-2 1.8+0.7 0-2 1.8+0.6 0-2
SO A

AR

iR &M

B

7 8 4 20£0.0"° 22 1.9 +£02 12 1.7+0.5° 1-2
Mg A 12£05 02 0.8 +0.6° 0-2 02+£04°  0-1
R 38
EE &AL 1.0+£02°  0-1 1.0+ 0.0 1-1 08+04°>  0-1
iR
aiEh  7.9+0.8" 7-9 8.0+0.5° 7-9 7.2+0.8° 5-8
- 27 F 2002 1-2 2.0+0.0 2-2 20+03 1-2
v AR

%z K e R

5
% 3 1.0£02° 0-1 0.7+0.5 0-1 0.6+05>  0-1

|~
(w

bt
w
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0.8+0.3° 0-1

1.7+£0.7° 0-2

0.5+0.3 0-1
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T=0 4, 2 wiE=l ARERE 13 27224 HMEER 1307 =B A - KTR IV
FABIES0OAESIA B XZIRY D s EF =04 E=1 A i EFZ B
FHA RS AR HE LS04 F=1 A GRS R RRBE=0A, T T RER A
B ts 3 BEdegt=1 A, F L d B =2 A s A A R AL B R S S =0 A 0 bR R
=1 A, EFHARE2A CERSARFFF=0R XF=1A 48Tk - ¢ 7 e S %
Bz B 18=0~2%=1»3%=3/~ %} ’ﬁ'f%kii‘ﬁ SRR ok b C R A S
FI?FFHPA U NN FUOEF X A NI 208 1 B=04,2 BE=054,
3BE=I0A ~F XD CHEAGAD P 2 FEEALE ?FE=0 4, =1 A~ EL =B 2
oA EFEEF G R RN R RESEARRARC L0 A, REGEPH
ROUERL=L A, BRI=2 A FIEES S RM(FERE K S B et B 2 m) 3 0
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a,b Different superscripts means the difference between groups is statistically significant
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% 4-6 % 34 HCDR ~ MMSE ~ £ ~ 7 #1 LR ME - PR Ry AR A A i o M 12 (n=506)
Table 4-6. Correlations among CDR, MMSE scores, age, education years, height, weight, BMI and MNA scores in all participants(n=56)

CDR MMSE BN KT ENR e BMI MNA
CDR 1 -0.724** -0.267**
MMSE 1 0.409** 0.389**
EN 1
wrEn 0.395**

i 0.686**
We 1 0.774**
BMI 1 0.344**
MNA 1
=

p e <0.01 CRR: clinical dementia rating, MMES: mini nutrition assessment, BMI: body mass index,
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: Morris JC. (1993) The Clinical Dementia Rating (CDR): current version and scoring rules. Neurology. 43:2412-2414.
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Appendix 2. MMSE score scale and cognition condition relationship
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Appendix 3 Taipei Veterans General Hospital clinical trial practice

A
%15 F IR

AT FRPAT EWMTE A 2L RRABRAMRBLZ AT D

XXH T EBFRET

Fxalg: FERBITFS5S A28

9k - dbsa L gE o & 097000000343 5E

o &
EE BRI EARERARER © il
e 4

7 K2k = £% 201 3%
TRES

) 28757434

28757435

EE GG AL B B RSP ARG A R AR A ST RIS & T 2E
B Ao B, Rk 0 97-01-01A) 2 F) % B AR 3RIRSE 9 & 4o it

35 B -
BALE

CARHBARRE 144 X AMRMEBR ¢ F BT HS -

= FHHEEHFANGEBITRER > wA RN TS kAT 2

I FRE -

= ~REBRERRFILEF > FHIRA TR GHILLE E TR LERE -
vg o~ BT R EAF A MM AR RS HF ST AV S AT T > M ke

o Fi A o

AEA D RMRAPAE RS P.o F3nE R
B A -

]
g




HEZ A EVRFRE LTRE RS 3 ()
Appendix 3 Taipei Veterans General Hospital clinical trial practice

FHEEIRT IO ERAE R
TAIPEI VETERANS GENERAL HOSPITAL, VAC

201 SHIH-PAI ROAD, SEC 2
TAIPEL TAIWAN N217

REPUBLIC OF CHINA

TEL (BB6]-2-2871-2121(30 LINES)

Bl & 8 AR % ¥EHE

EHEREPOITMERHELLBERSLRREALMRESZILSHE
ARG E TMEERE e (A¥%BE 970101 BN A+ EFTA =
+-—BEARRARAREE G F EEG - HFILEH -
HHEMREA+AFOA =18

SIRRAER
ARRBER®
EfELR
FHRE
i ¥ 53 B f + + £ kS A = 8
May 2, 2008

To Whom It May Concern:

RE: Alzheimer’s disease and enemia.
Principle Investigator : Pei-Ning Wang
VGHIRE No.:97-01-01A

Above study is approved by the Institutional Review Board of the Taipei Veterans General
Hospital on April 21, 2008 and valid till April 20, 2009. The Institutional Review Board
performs its functions according to written operating procedures and complies with GCP and
with the applicable regulatory requirements.

Chen-Hsen Lee, M.D.
Chairman
Institutional Review Board

Veterans General Hospital-TAIPEI
Shih-Pai, Taipei Taiwan, R.O.C.
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Appendix 4. Mini nutritional assessment
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