Ffﬁ jﬁl,z ,@%‘tﬂ‘iﬁii‘“

BB ESZECEHWARRS EREREBD L TELRE P E
BZGRRPR FARETER (REEM) HAEZRZORERL - K
HERE B RRARKERZGATRE REARE S  BRAFRATR
TR o AMAET “FEET R B EHZ fEPubMed®: A 45 L4 F
AR R A SRR o BUR EHRZ TR T RBEERERATRERR I
W SLELIE F b e AR T R ZI M0 5 AR > A2 5 TR R B 6 R o AR AR
REMBETHAMBEE - HEATR S CHEBD - BEA - RNHK

BIESREN B B REF o TR A EAE FMA -
LB REEZE 2016; 26: 1-10)  DOI: 10.3966/168232812016032601001

RASEER - Ak &

|

Al

Tl 38 (Thiamine) X #fEA: 3B » /&
Tl 2 FE B A (thiamine pyrophosphate,
TPP)AYRIHE - FE ARSI EZLITPPE
(coenzyme) U8 22 Bl fifg /K (b &5 4 B =7 §
iz B& % (branched-chain amino acids)Z
R - 22 EDNABRNA &G R P i
B Ui BE BT A2k - DU AR EOIE B e &
8¢ R P T 0 7% ol e g AR W e — A% TR
&% (nicotinamide adenine dinucleotide
phosphate) » B AFHEATTEAHEERZ
— » EH B EE R T4 i LA B
AR o MR B RO ~ R

S BEFERZ S A EB > B AR

A~ 400~ BN - SRR
T e 32 52 /NG R A EI 8 S ATPES
TR EER AR+ » CHEAENLA
FFFIEE ~ BN RS TR IR R = WRRR
EYPPEREIIFI10-20 K « FEREEE R
2 R R B U TRRIEER » R IFA
RN FLER AR REIEE A - FiR R EE
HUFLER - SN - BEE - &
EEe A4y H B SR s
ISR (Beriberi) 2 il R BR Z 5 |
o JISEURE —aR 2 H XY " kakke ;8
S A™ o ISR R AE 1 THEAC B B R — 17
TR R BEETi—Jacobus BontiusfizEH » {H
5 — v 2% T I SR8 B Bk B AR 2 H

"o B R B TE A KR B R A AT A AT R R B A R R A R
BRI EEAME§ARREEAEH B2 AR SN FETRE A

ZEAM 10459498
WAL A BRE R

5 M 1045104198
WA ¢ & d T REFIEIK6TONR

Fl&F & : 1045104260

&b B A



2

NIV B B B — Takaki Kanethino™ -
R 18754 2 1880 A S B ML B - H IRt
T 2R A L R R R Y
NEBEAHARBEAL  EMELHERE
MATENE BT RERE - Mt — g H
18824 — ¥ H RS {Evg BfifT 7272
o EER O FHIRE 0 61%Afi B R
WISRIR » R - B EEER T
[FIRRAIMLT - (HAIE R A R ER A
o5~ PR RREK 0 R 140 B
T SEURISRIAR™ © TakakilK L F2 Ry BR AL /2 Il
RIHIIEIA]
18904F-Christiaan EijkmanfF A%
R R T - 8T8
e RE 25 285 1R T R8RSR 5 TR P i B A
b ERFER B SE I SR AR L -
19104ECasimir FunkB2 Coopers3gift H il
SRIRIERIT » TE19265E W e 2K - B
T Ry ffe 2k F(vitamin)® > —E %1936
TR A B -
TE 17 LAl H AR A2 DUOK R 32
B EIRHE A NSRRI - SERIE
Edjit &S M LA HR - RIEHRAIA
A G Re I E AR T RS REk - &
FHRE IR R RS A8 2 IRE Il SR B 38 4
FWFE 2N - B R R R R
AR BRI KA
TE R IR R R - F K
R MEMEE TR EE L
Kb R TER - AR
LI ~ WA - BEEERTCE
% ~ HRFIERA - ther B s L 5
Rz o ARBITRRTRINIL « FiERE
B ZE N RE S BRI A A R A 35 B AR IR
Yt 0 LU SR SESE (sudden infant death
syndrome) 5 #{ 7] §E B fifi iz 2 ik 2 A5 B
Bl SEE1979%% - BN A RS
bR - R B ARZE N - KRB

Taiwan J Fam Med
2016 Vol.26 No.1

SR IR ER - AR EN 2
S [0l g R PR e R iR 2 A TRA T B
T B A B~ IR PR 15 B B = AH B A
B o

A5 SCRR ISR I BRI AE20 1 54F
6 HETHM » #1997 1 H 20154
6 H [l A B A i 2 1k 2 G B I SRR -
FEI#E= " Thiamine ; 8¢ " Thiamine
deficiency ; HHPubMed& K} EE#HY » i
SERN2135 3K - F P 105FE a8 R BLA
WFFEE A HHEE o HEERA SO IR ST ~ fHA
B EERESON - KB EHER
FYBE SR A S FEEARRAE S - &
BT BN S BHRE S - ARRBAS
EREEVOE AL 2 - WAETITIR S ~ B
BEL ~ ERIRRH U B E A -

AATIRER

gk

HZRAE 1 8994F 2 Bl M U A TR K]
Wil R BZ A RTRIE L 220/10° -
F19594E M 2£0.5/10°7 » F54E /\H RJLH
Ry BRI S > A8 B #
ERBEGE TEASE - BE 53N
Fit LAFE 19004 AU, # i LURy 3 M 2 14
Qo » TR G R Z RS A R
Eek s - (HAE 1980 ARAEHT Nk TAEM
ZREBIEEEE T A » 2005 AF R B
T A BB SR B RS - JE
WP~ HEaE" ~ REFEE -
ELpg"? » K French island of Mayotte'*'%
Hith B A R i R R I RERE R B - 53
SMESRIHZE ~ KB ~ HIE ~ 8B ~ %E
FER o YRR R B
BRSNS (thiaminase) i B L 34 R

Z IR o



SHRES
R0

N

1 E 1979 5% G IR A iH
Bl - B2 19994F B B kRIS I A
OB AR W I SRR Z RS R 1 - Brh
DIA1999%E 1 H R 6 H 14H G 1644 KRk
R KINRKE ~ f8E 7AR  0g
RS e AR X B BT ia i - Hp 34
AR PR 24/ NREZE T » 38 2L IR
FeRTERGIR IR BRI » Ny iy 3
T8~ R ~ BEERIA ~ IRBIESF R -
TERZ BRI - A TR0 A EA Y TAF
AN B REERABRSEE - HRRRE
JHE RS Hh L S R R I R A 38 1 44 K e A
% WHSE A BREREIIL 190 A f ot
g FHA34 AL IWENS - N
HIE19.0% + SHIMOANHEE RN - (HER
e B 5E ~ N ~ B R AR e iR
chiy—fE o HAM72 A2 R BT E
ik e

EHABEMEFWHERER » 192
FHIAS FUL Y T B ¥l - TRFEA A
AR H P AR ES L |
HE ~ BRI KL &Y R e SRR
B R ETLIE AR SR R
FHEIE1,781 Keal/ K (IEH ZETEK3S-
40 Kcal/kg/K) - WiIZZE B EIESE
0.314+0.01 mg/Kcal (IEHZERE0.4
mg/Kcalll |2) - RBIBEIRINTEE G
AR AFFE(1.2-1.5 mg/Keal) > SHEGREL
T 75 R AU 25 T S A T SR R o B e
Y IR AT AT RE 2 K B R T RE A - WL
FWIURE - KBRS -

BHTE1993-19964F 52 1999-20004F
AR ST I 5 18R R R R R E T
NAEEFBAE BRI TEE - FaIL
THER B ARG AAS R AT A & il &
Vi =R 2 B YR A 1 (availability)
SO o WP IR DI D E1Y0.7

5264140 BR B R

B 3

EO0.8/ K Fyixrm » (HIIAE TREHEK
RER o BEERIEE - ISR R YL
Je ERERR Z SR S 2 TR # g -
IR E R DA Ik & Bl A
ZIEMEMES R e a BECRNET B
I o 65k BB~ LM AKLIMER
TP TS M £R B (erythrocyte transketolase
activity coefficient, ETKAC),Z 2% #ii[#
1Al E0.94-1.27820.93-1.26 ; 55 ~ 22k
ZHE NETKACZ S {H B AT HE 35 53 1)
F51.10£0.01821.09£0.01 » BEEEA
MEAERBrE BRDUBRN TERARZ ) Z
Bl 14.7% - Y TERZ o ZEEBITy
16.5% ; ZMEEFAMEAERBIETIRIUR
P TERSURE o 2 B R 11.9% - IR
PR o LBl Fs14.0% ©
FE1993-19964F 1 1 18 i 1t ] R A R
ARPLEE A thE T DAETKACERET
B R R M A FEBAE BRI - SR
B AR R A AR BB IR EUE JT R bR
13-1853% 22 M S F-441#:0.97 mg » HIERDNA
f88.5%%1 » HLER it JEg £ K ERDNA
R - 1 SEHETKACHLE 13-1855%
15~ LEPFR SN EEERE -

Ja R B

Tt i 32 S A By L P 32 R Yy SL ]
[Kl-F-(cofactor) - i REFR M2 L L HLIE
(decarboxylation) Jz PN B B& i i A% 1F
(transketolation)™” o Fi & HRZ I FLHY
i AT B A I 2 4 A S BRI AS R
HA AR E s 28N
B gk ~ 15 HJE T - EEIk
T o MR S RIS TR
FOWEHR - F ARSI O -

RERE R REZ R
FEAVERE » FER AR LK R
RHVBIR - (HEPREZE Tl £



AR~ RIEERE SR R
B R T RE AWM R ERZ AGIRDL -

R IE 4 128 (pathophysiology)

Wilg iR T EFEERETH
WG FAE - AEKER ~ Fiky - DAk
HoAth F ER R RIE (ARE) B
AR BT EHEYE ERMIE R
(thiaminase) Q1 FJE « FLLbgisE™ - &H
ECH G SRR B 1%:2-3 11 H I T RE &S AR b
FRERZHREEIECY © 19415 Fujita™
AR A RS & - BB
PAE ~ Fa H B (shellfish & crustacea) i
MRS EE  BEERYFIMAE
WA IR AT - SRR HY
Wik & & » g £ Fyaneurinase
Bt S RE B 53 5 W A R A R Y

=

Taiwan J Fam Med
2016 Vol.26 No.1

°

VR AR AR B 25 B A2 3
LIRE o MR SATE A RS AT BRACH e &
FE A B SE AR MR I i B A AL R [R]F -
Tt 2 AE AR BRRY RIS R T 2 2 BUIERE T
ARRE o SRS R R A A W) & R
PUAAIE T 0 4 B B sy R S

Wi e 32 2 R B 2 B 1 A e e
BRACEH A B - e /K b &R HEEEE
B - fETaCIEER (Krebs cycle or citric acid
cycle) &b » IR 2 E i h
itk (pentose) S /ST (hexose) BRIz i
AL o B R B RS B
TIRE ~ HERE S i i B 3 3 I SR AR 10
HEEAGD o RN R R
HIEH - ERIFFEATRRZAFITIRE
AT 1 B R A AR S ERY o i e ik
Z i te LTS - PHIE N R

s K——

T e { L R BE W BRI I 3R
(80%)

AR H T e
(5-10%)

I

e E b R RE R
PEELERT

i

|
| |

RS s R /N Lz L
K TheeZE TETEREE

&1

fihz R T Re=r B RV EIETNRE



EHER
K E105
H@Vtt PSR S GHE Y TN SRS

~ REER AU ~ TEAL ~ RS OF 3
ﬁ[w] .

i g 3 ik 2Z B Jl SR S Wernicke
J 9 A A A B LS A B R A i 2
(thiamin monophosphate, TMP) 5z = /i
i (thiamin triphosphate, TTP)Y & {1/}
IR KIERE - BESRR I SRR U B AR
PR R DU B SRR - A58 IR -
HEEEEAH LEREREATZER
BN o ISR e A B K 1 S T
AR I A R = 38 BRI I R AR A
1M 38 (oxidative metabolism)iBiE#y
EEE AT o HiE R AR (thiamin
pyrophosphate, TPP) & {UHHEHE H P FREE
i (pyruvate)E A MAZEFREER (citric acid
cycle)fiE e LAy A EL « RIELhTRZ 2B T
pyiEs [ e R At - wER EAH
TSRS TRE" Y - H—TELYR
=4 (pyrithiamin) 7 [ 25 Eh) 28 A4 il ZR iR
Z I - BRI ST L Y
WL LES (phosphocreatine) 1 &34 T »
18 RN E ATPHY A SR i B FH 3R AR
N

2 lg s (acetylcholine ) 2 i f&E i
WJ'E (neurotransmitter) - {2 €3 g
REE R - IR BmEERZS
3 R IS R 51 (cholinergic system)IfjHE
BLUH o PRV HRE (audiogenic seizure)
e E R RS - T HE k&
S E BT EY o il R B e
5| B PR M H R R A R SRR AL R A
rf e i A g g R A I E A o i
SR BB YR A K &R thiamin
tetrahydrofurryl disulfideZ€%¥) (HiflZsR4
YIiE R ) - A]EDBA/S2 K (rat) ~ &
BEl(mice)WHIHARIER"" - 24} - Wil R H
FATRIE ] SX Y ERIE (Alzheimer’s disease,

Bk
54264 13 KRB %

B 5

AD)H EEHIIR » [K R AD 2 1E IE i
AR A BECY o HHFea
ADJE ARIFHERIIE 2 R TMPZ2IEH » 1
TPPIEFEREE 7 18-21%"Y « SEAAEE
FCATPIERZ &L » IR Ry EAE e 2B
B CRTE P EER R o KB
Tk Z SRS KIS S~ R
/NISERIDNAR AR A - BB TR
BN e T EIE= R

PRI (creatineuria) 1 Il 595 173 16
AUt - AT E R E S BRI Z R
Woe LEE - ST AR E TS
% DIEEBHY A AR S RE
HEEAENREARZ - s RRRIERNY
e R HE SRR Z 5 [FEAY R R PR L
AR IER T FIREMHE S -

Ay bt R 3R e R e 3R 2 A
AEBERBAMPEENLFRT - €
18 P 25 28 B R I AL RS RS A E F R
T o BRE SRR AR Y S A
BRPR AR AR Ry /S ThERE S TLbebs (U i iz
BB - SAMR I RIS R T
et 2 EmEAFEK T - MEERZ &
eI AR B Ll T T S AR
B H B HH AR R T e S22 9 4 B
R JRAE BRI R R A - BN
IR IE R K& R 1 8 R ISR #
SRTREARKIAE S BB B -

BRI E

T e 2R Z HOEAR — M o WY« §Z
PEHRURISRIE (dry beriberi) Kz 14 B IR0
(wet beriberi) © HZPERIFEAR 1 2 S
BT - BIANEERI RN 2 2 Mg &
WLAZEE @ (EEKNE » B ORINE T
IR - A K BERE RS - RS ks



6

WA IRSR Y -

JsRm 2 R A R = A - Rl
R AERAA LG YIAER o IR0
REHG A TR0 - HERZ 22 5%
KEFE - Wil R Z B REELAHTER
FEAR R © KR I e Lo B 17 1 S8 SR Y
TooKiE - Fr AR SR BREZ Y > e
LS ~ RS R G o IR
B ISR g A B IR I A R B A - {HF
e J $ 4 e T F e N Rk
AT E R AR TR - it
RUATREARSZ B F T 248/ NRR LA R A B
TR o %= E 7K fidi(anasarca) 2R A FLY -
ESRAE I T8 LR nTRERR AL 38 LEHE
IR LB O 1L PR B A IR 5 [ RE A E
AR R R /K IEREAR © S5O
Bl b LB RR T TR R RESE L 3 R AN R LR
IR AL -

i 2 3 el B R 2 O AR B 15 Lo B R
REHNE ~ =SS - B B A
i~ KU~ BRE > TG > e - e E
RIS ~ LAIERTIAN R~ IR R ~ RS
R LpkE - e B & 0 Rl A &P
ik - ARFEAOBERRELL AR -
5 1 L B R O TS Lo R i S Y
REAR - BLFS W R T ST~ Rk
JE ~ B ~ MM~ WO~ B
REZE ~ IR S ER SR 2K ~ OB Ik ES
Mgdig ~ WPURPREE  OBEEEE - ILAZERE

B2,

S R T

Tt e 3 R 2 B 2 9 5 A B T
RN R T 1945 4 L 1 (1)
BUEL LB o IR ARR > (2) T ek i
(3)FFNKIEE LTt~ (4) FE a2 A 5% ks
fiE:(pellagra) ~ (5)/020 Bl FF A SRR »
(6)1 e R 5 | L R ) L At 5

Taiwan J Fam Med
2016 Vol.26 No.1

s (MEYAREMEHDLE ~ (8)FR4S
Tl - TEIRPI#NE -

T [ 352 iR 2 9 R B9 A Bk B8 X -0
25 B WA O B R K R DU iR 75
(W Jiifin S )7 S i
5 7S AL P M 2 9 A ) 7K R e K A6
B o E R R E 5 A LR e
o e A PR & P 7 Lo 25 19 B i R I
BB - LIURAEDY - (KL - BRRE
iR 5 OB Sa 9 A5 46 T IR
Bl - HE S EEIREAL - B2 e
Tz — -

Babaei-Jadidi 25 ¢ SR & (i
5 1A R R B 9 1 JEL B 1 i 2- 365
{50 2 PE R I3 - 54500 o By J5 IR B o
H e [ P R — e H R IR B RS I B -
Babaei-Jadidith 52 B m Bl mAYIGEIE SR - &
AT TE 38 PR S 95 A ITIL i [ P e = B
THEEIR B R TR - ARSI A o A L gl
SR JEB ! o (RIBRRF e A B RS TR
e SR 3 W B 0 s b PR v s A AE LA
W B LA PRI IA -

i B 3 iR Z 1 &1 3l Wernicke i
Ji %% (Wernicke's encephalopathy, WE) »
EEERBAEMRA - BN EE
BLOERE R BE o 3 EE AR 2 R UL R B
(ophthalmoplegia) ~ REAREZR ~ i NG
FEfETTHE © FH80-90%MIWE i A AL
K orsakoff FEiif>>! o

ot it 2 B e SR ok i 3 e
& B Lol 5 TR IR @ 37 B R 5 i
VNS ~ AR~ NROKIE ~ %%
MRS R ~ R R RS TH L ~ e ~ T
I~ WG o B RS - Pk A
HE o~ LB ~ B ERT REEE - 1R
7 e a2 e = AN SR S i o



gk = B .
EHRE®

KB 105F264 140 BR B R

ZHIABRRZHHIEE -

ERERE
PR IERHRM S ATHIE

MeERB A SR - BB MG TS5
mgHEEFRB - 4/NRFFEIEE <20pg Ry ik
=0,
ANIIEZ ST ETERY

1t & %zmmww¢ﬁmnwu
WA ETKIEME - IS ETKIE PEER DL
TPP¥ZE T3 Z ETKIG M Ry » 3
25 1% WS E T KIS M B DUR 3038 {15
E TR M & FGABL Ry AL 1T Bk 8 1 s 14
{R8(erythrocyte transketolase activity
coefficient, ETKAC) » fR#FSEEIICNN
(Interdepartmental Committee on Nutrition
for National Defense)E# * ETKAC
<L ISRRHEARBIEBRIER
F1.15=ETKAC<1.20 A Z »
ETKAC = 1.20fFHEA4= B iz -

&

i R 2 B BN R E -
THEDCK B ERHIE - filiERE
B S I AL AR EUE AR o (R RF L fE
Be i A BIEERIR B - &
A IRAEE ~ WIE T - OB IR RN
A v FEINGRE R 2 e R L R R Y
ATREME -

ZENRK

1.Said HM: Intestinal absorption of water-
soluble vitamins in health and disease.
Biochem J 2011; 437: 357-72.

2.Inouye K, Katsura E: Etiology and pathology

of beriberi. Thiamine and Beriberi. Tokyo:

B 7

Igaku Shoin Ltd., 1965: 1-28.

3.Bruyn CW: The History of Tropical
Neurology. USA: Watson Publishing
International, 2003: 77.

4.Itokawa Y: Is calcium deficiency related to
thiamine-dependent neuropathy in pigeon?
Brain Res 1975; 94: 475-84.

5.Lonsdale D: Sudden infant death syndrome
requires genetic predisposition, some form of
stress and marginal malnutrition. Med Hypoth
2001; 57: 382-6.

6.Chen KT, Twu SJ, Chiou ST, Pan WH, Chang
HJ, Serdula MK: Outbreak of beriberi among
illegal mainland Chinese immigrants at a
detention center in Taiwan. Public Health Rep
2003; 118: 59-64.

7 Krishna S, Taylor AM, Supanaranond W, et
al: Thiamine deficiency and malaria in adults
from southeast Asia. Lancet 1999; 353: 546-
9.

8Doung-ngern P, Kesornsukhon S,
Kanlayanaphotporn J, Wanadurongwan
S, Songchitsomboon S: Beriberi outbreak
among commercial fishermen, Thailand 2005.
Southeast Asian J Trop Med Public Health
2007; 38: 130-5.

9.Ahoua L, Etienne W, Fermon F, et al:
Outbreak of beriberi in a prison in Cote
d’Ivoire. Food Nutr Bull 2007; 28: 283-90.

10.Thurnham DI, Cathcart AE, Livingstone
MB: A retrospective investigation of thiamin
and energy intakes following an outbreak of
beriberi in The Gambia. Nutrients 2011; 3:
135-51.

11.Watson JT, El BH, Lebo EJ, et al: Outbreak
of beriberi among African Union troops in
Mogadishu, Somalia. PLoS One 2011; 6:
¢28345.



12.Cerroni MP, Barrado JC, Nobrega AA, et al:
Outbreak of beriberi in an Indian population
of the upper Amazon region, Roraima State,
Brazil, 2008. Am J Trop Med Hyg 2010; 83:
1093-7.

13.Restier J, de Carsalade GY, Ahmed AM, Valyi
L, Cuvelier I, Dauvergne A: Shoshin beriberi:
new emergence of an old pathology? About
with 11 cases on island Mayotte. Bull Soc
Pathol Exot 2012; 105: 49-57.

14.Coats D, Frank EL, Reid JM, et al: Thiamine
pharmacokinetics in Cambodian mothers and
their breastfed infants. Am J Clin Nutr 2013;
98: 839-44.

15.Corcoran TB, O’Hare B, Phelan D: Shoshin
beri-beri precipitated by intravenous glucose.
Crit Care Resusc 2002; 4: 31-4.

16.Deb D, Biswas A, Ghose A, Das A, Majumdar
KK, Guha Mazumder DN: Nutritional
deficiency and arsenical manifestations: a
perspective study in an arsenic-endemic
region of West Bengal, India. Public Health
Nutr 2013; 16: 1644-55.

17.Mayxay M, Taylor AM, Khanthavong M, et
al: Thiamin deficiency and uncomplicated
falciparum malaria in Laos. Trop Med Int
Health 2007; 12: 363-9.

18.Zhang F, Yi C, Fang G, Sakutombo DN:
Dietary intakes and behaviours in pregnant
women of Li ethnicity: a comparison of
mountainous and coastal populations in
southern China. Asia Pac J Clin Nutr 2010;
19: 236-42.

19. B ~ ZESThS ~ SR ¢ BIRE R
TRV A E TN EE1993-1996 5@ i I R R &2
BCRFE - TTE e A B Rt T R
#2010 : 87-101. 20154F10H29H - HY
E http://obesity.hpa.gov.tw/TC/researchList.

Taiwan J Fam Med
2016 Vol.26 No.1

aspx?pn=1&cid=161)

20.BXTEF] ~ BREEBE ~ BIE ~ TE0E - e
B SO B AMERB BRI
AALREAL - TR BE AR E - BENE BB
Dl-- i 2 E IR DR 2 1999-
2000FFEAER » 2004 1 119-32

2198 3CHA ~ FESEH ~ WKEGRET « BIRE RN
RSB IAE 1993-1996 UKL MM BRI 5 175
PECREERAT 18 Ml i RO 2 A A 4B 2
AABIRIL - BIRAEIBL1996 : 165-75 °

22 Francini-Pesenti F, Brocadello F, Manara R,
Santelli L, Laroni A, Caregaro L: Wernicke’s
syndrome during parenteral feeding: not an
unusual complication. Nutrition 2009; 25:
142-6.

23 Netravathi M, Sinha S, Taly AB, Bindu PS,
Bharath RD: Hyperemesis-gravidarum-
induced Wernicke’s encephalopathy: serial
clinical, electrophysiological and MR imaging
observations. J Neurol Sci 2009; 284: 214-6.

24 WHO: Thiamine deficiency and its prevention
and control in major emergencies. Geneva:
World Health Organization, 1999.

25.Fujita A: Thiaminase. In: Nord FF ed.
Advances in Enzymology. vol 15. New York:
Wiley Interscience Publishers, 1954: 389-421.

26.Tittmann K: Reaction mechanisms of thiamin
diphosphate enzymes: redox reactions. FEBS
J2009; 276: 2454-68.

27.Gibson GE, Blass JP: Thiamine-dependent
processes and treatment strategies in
neurodegeneration. Antioxid Redox Signal
2007; 1605-19.

28.Shoeb M, Ramana KV: Anti-inflammatory
effects of benfotiamine are mediated through
the regulation of the arachidonic acid pathway
in macrophages. Free Radic Biol Med 2012;
52:182-90.



gk = B .
&M RBH

KB 105F264 140 BR B R

29.Nakagawasai O: Behavioral and neurochemical
alterations following thiamine deficiency in
rodents: relationship to functions of cholinergic
neurons. Yakugaku Zasshi 2005; 125: 549-54.

30.Gibson GE, Barclay L, Blass J: The role of
the cholinergic system in thiamin deficiency.
Ann N'Y Acad Sci 1982; 378: 382-403.

31.Mastrogiacoma P, Bettendorff L, Grisar T,
Kish SJ: Brain thiamine, its phosphate esters
and its metabolizing enzymes in Alzheimer’s
disease. Ann Neurol 1996; 39: 585-91.

32.Chen KT, Chiou ST, Chang YC, Pan WH,
Twu SJ: Cardiac beriberi among illegal
mainland Chinese immigrants. J Int Med Res
2001; 29: 37-40.

33.Azizi-Namini P, Ahmed M, Yan AT, Keith M:
The role of B vitamins in the management of
heart failure. Nutr Clin Pract 2012; 27: 363-
74.

34.Wargo KA, Banta WM: A comprehensive
review of the loop diuretics: should furosemide

be first line? Ann Pharmacother 2009; 43:

B 9

1836-47.

35.Roman-Campos D, Cruz JS: Current aspects
of thiamine deficiency on heart function. Life
Sci2014; 98: 1-5.

36.Babaei-Jadidi R, Karachalias N, Ahmed
N, Battah S, Thornalley PJ: Prevention of
incipient diabetic nephropathy by high-dose
thiamine and benfotiamine. Diabetes 2003;
52:2110-20.

37.Losa R, Sierra MI, Fernandez A, Blanco
D, Buesa JM: Determination of thiamine
and its phosphorylated forms in human
plasma, erythrocytes and urine by HPLC and
fluorescence detection: a preliminary study on
cancer patients. ] Pharm Biomed Anal 2005;
37:1025-9.

38.Mount JN, Heduan E, Herd C, Jupp R,
Kearney E, Marsh A: Adaptation of coenzyme
stimulation assays for the nutritional
assessment of vitamins B,, B, and B, using
the Cobas Bio centrifugal analyser. Ann Clin

Biochem 1987; 24: 41-6.



10 [Review Article]

Thiamin Deficiency: Epidemiology, Pathophysiology,

Clinical Characteristics, and Laboratory Test

Kow-Tong Chen'? and Shih-Bin Su®#3

Thiamin deficiency (TD) can lead to beriberi and multi-organ failure. Despite its low
prevalence in the industrialized world, TD remains a major health problem in developing
countries, esepcially those in Asia. The purpose of this review was to examine the epidemiology,
pathophysiology, clinical characteristics, and laboratory test of thiamin deficiency. Related
literature was identified using keywords “thiamin” or “thiamin deficiency” to search PubMed. The
diagnosis of TD is based on clinical symptoms and and laboratory test results. Thiamin infusion
alleviates symptoms effectively only for patients with thiamin deficiency. It is also noted that
symptoms of TD might be aggravates when diuretic was used. Patients with poor nutritions, heart
failure, diabetes, long-term parenteral infusion or surgical intervention for obesity are at high risk
of thiamine deficiency. Adequate nutritional supplement for them should be ensure.

(Taiwan J Fam Med 2016; 26: 1-10) DOI: 10.3966/168232812016032601001
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