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BATEEA - ¥EFKIR (Diabetes mellitus)
ZEREER (Metformin)
##4E3E B12 (Vitamin B12)
$hB23= (Cobalamin)

|

Hi

AT > 2018 4 » G 65 R Ll LAY EHE
AN TS TR T8 14.05% » B R4
#H#% (World Health Organization, WHO) & £ .2
TElent e 0 WIHET 8 1% 0 BFEALEK
i 20% Bk TRt g o o EhSh 0 2018 £F
B A S5 EE Ry 80.7 3% + Wi 2B LA

HURAOZEEEA T ZiRAI & - i AR
R LR =R R ST LA EERIR
Z— 1 IR EE B R ESET - 7€ 2005 £
& 2014 4F - BEFERFIHEI TR 5.91% L
THE19.27% » DL B HIPRME » 65-74 51 75
LA BRI TSR 2 5 M B4 RRAE
0.621% EFFE] 0.741% » BEI0T 19% » SEHREAE
KIH 15 BAFZETRERNS 5 11 2014 FEAYHEIR

WEEA LS WAUR - 833 ST RN E KRIE 123 58 Sk Rk A BT MRHER N 5l B BT R GH A
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A TR 220.1 A - Y 9 SIS0 T 87.5
BN (R 66%) 12 - HHILEZK - BEIRIKEZ
AT PR R AR o

PEPRIEHITERE L 2 I R AT IURE (40 8K
AP EE) - BEEEE) DR -
B 2014 FEEERERUE AT - 18 B ] AR
[MAESEYIRIE AR 87.31% » B BRI 2K
At 4.67% » T B8 FH IR EE & O B S 3R AR A
i 7 8.01% © = 7£ 2000 F 2014 [ - FEE 8
PRI SEYIR ZE R AN AR - AT DASS B £t
YA R AR 2E (sulfonylureas) FYE FH 8538 4F K
Do RO BTHY R ERES -4 HIHTHE] (dipeptidyl
peptidase-4 inhibitors, DPP-4i) 1Y {5 A Hi 1 3
gt s AR — FHEEAN (dimethylbiguanide)—
metformin B CUR R SIS ARYEZE - HHE
R HEREE LT 0 2014 5F metformin BV F & 4Y
15 2= B IRELLEZEYI 70.08% © ©

F _E AT &1 metformin £ 28 — RUBE [RIE UG
BTG A AT HERA At ERIBEERAM TR T g ol
F metformin [FHY 2% 2E DL AT RE 2 AR WU EIE
- B30k RH - KA metformin FTHES
S EAEE R B12 BRZIE » (B H A — i)
F HE HII 2 38 B S8 I IR SR B 1R « R A SCEE B T
metformin BEHE4= 32 B12 R AR < v pEREE -
R BEEMET ~ ZETHIREE &R HERETERR
PRIGHER ARFRE B AT BI2s -

Metformin E§7%

R 18 25 154 1 IR 775 22 & (American Diabetes
Association, ADA) 3 DLk 3 R EIBE PRI 2 8 23
ARIRETES | ° » [EMAETREEN T (flan :
BRREREIE /N R 30 mL/min/1.73m?) » EF
metformin K25 " HUBEPRIEAYEE —HRFTEE -

Metformin B9 {F F & #1106 B 8 48 ~ 3l
P W58 i 4~ o B IS5 358 UK M DA ) o ofL
IR > 7 o 45K o e 7 2 1 5 21 3000 =58
GEZR AL ) 22000 Z 50 (FERER A ) S - AHE
JA sulfonylurea ZH[SE [MFEZE » {47 F metformin &
A GARMUNE - 3f HE R UCERE L 3R - f8
B DIME R EHE B A IR > 8 - Metformin £
W RAEIEEERS A - Bk BE - m

LB HE R RERWEIER Btz H
SESTERITZERE IR B metformin A&
RAEAEZE B12 B %10 .

HEEZ BI12 AN

e 2E 32 B12 X 1F & % & (cobalamin) »
VHFESERYIEA - T2 B - a0
¥~ 5%~ BB BESHAERBI2 - R
B F 1 4 W 92 B¢ (National Institutes of
Health, NIH) 3% © Y508 KRBV FERI 0.4 1
SERAEA S B12 » (AR EADTFERIA 2.4 0w
DAL a2 1R a2 2R 055 2.6 B0 -
o0 I FLAY T 2 TR 2L e — 2 75 2.8 fd
DLE - RMlfEE L ZE  FRREHFERER
rhERENAOHEAE 35 B12 B2 B 40 -

MeA R BI2AE A fE R i BEAY /A 1L 2
Ed DNA FlI RNA & B& ~ 3E I~ 52 2 48 T 1F
FA ' o IRIBLANR B A MR R BI2 B Z > AIREE
Bl % s BERYRE TR ER (hypersegmented neutro-
phil) HER (EFEHEE 1% PR MEREH 6 {ELL
ERYEE )~ RERMEEN ~ MERK T ~ iR ERE
iR A s R TR RO 2 CGEE ML BECE
o)~ AREAER - BUZRAITIRE TR -

IMHA#EAE SR B12 IR KRBT LIS R LUT =
EHIE
« #fE43 B12 > 300 pg/mL (221 pmol/L) : I

B > #EAESR B12 BRZAYTTREME/ D -

o HfEAESE B12 /1A 200-300 pg/mL (148-221 pmol/
L) : 2% {H (borderline) * W HEF 4 3% B12
R - TR H AR EE T =R B 2T -

o fft £ 32 B12 <200 pg/mL (148 pmol/L) : &
& FFEHEAER BI2 BRE - RIS 4Mn LS
HIAR A SRS B =5 RT RERYISIA] -

43R B12 AYIRY 1112

AR B2 FAERBYET » BRI
H L - #EHE E EB§ (pepsin) 1 H FIBR B
BNER - BRI RHEAE SR B12 SR HIZK -
o7 PR BRI A A 32 B12 & AR 43 WARY — T A
& 1 R-binder ( X Y haptocorrin) #f & 545
&Y - WEEYEARI "1EIE% - gE
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F1i§ (pancreatic proteases) 7K » 7K fig HHIHE 2R
% B12 {E LR & A E BTG (parietal cell) Fiy
SRR F- (intrinsic factor, IF) #&5& © &It
HEA 32 BI2-TF #2459 (vit. B12-TF complex) A
3 (ileum) Z £ » S8/ MG BRI - 28
H$252 %% (cubilin- amnionless receptor) FITIIX
11 #% 4 42 3% B12 & #5 1 — 1 25 8 multidrug
resistance protein 1 (MRP1) #iGEZEE(MPEH

TR - #4558 B12 15045 A% transco-
balamin 11 (TC-1I) JEAEEY) » HEGYHGEZ
2 258 7 FH AT I £ & #2 I # (endocytosis) A
WA - B4R 32 B12 S AEAM M A $ R IR 2R
HEITRAE —EH YA EEA -

KL - FE bl df 4 38 B12 BYIRIKGE IR (E

[ Strict vegan diet ]

—BR TR B S R A R B12 R E
(E—) " Flan : misRed - EHEHTE
THFHET (proton pump inhibitor, PPI) i & A
Meim(EE ~ WOEPIE TRy S - fii metfor-

min HIFEFZ 2SRRI vit. B12-IF complex ©

HEE B12 BIEIBER

#EAE 3R B12 FE1F A A fl R fe el ok o 1%
(=) > AR RS (F R W ES - K methyl-
malonyl CoA %5 succinyl CoA * succinyl CoA
T3t AR BB NG BR (citric acid cycle) AR RE&
adenosine triphosphate (ATP) * [fij methylmalonyl
CoA HYHIBEY) Fy methylmalonic acid (MMA) 5 55
Gh - #eA: 3R B12 g {5 Ry Ho At A= FRIE ER A i

+. Food (contain vit. B12)

PPI/H2 blocker

[ Gastrectomy/bariatric surgery ]

X

AutoAb to IF or parietal cells )e
(ie, pernicious anemia)

Intrinsic factor

HCI, pepsin Stomach

Proteolysis

|

Vit. B12

(IF)

[ Pancreatic insufficiency ]

v

Vit. B12-IF complex

[ IBD (eg, Crohn’s disease)]

X

Binding to vit. B12-IF receptor

Calcium ionized

l
| lleum

|

pH > 6:

B— : EtER B12 RZEVTEERA ©

(1) BERESRHEANEWPESHER B12 « (2) RRSH S EHAETR (PPI) SUEMIZEET

B (H2 blocker) BVBE - ASPHERENE @ T

R ESEOBIBERMBELIEERB12; 1)

BUREFMONEL > BEBNEBREATZRS (EEIERMEN ) IRASSEELER B12
IRERFES ~ () FREBEDWRNEIRA » EEKBEMES B12-haptocorrin 854 © &

LR B12 RRNAERFES ~ (4) metformin SiERHIREESREF &

FEUZiR

URUR vit. B12-IF complex ; —LE8 % MHREER » 30 © SePRECIEAIRA ©

Vit. B12: vitamin B12, PPI: proton pump inhibitor, H2 blocker: histamine-2 blocker, HCI: Hy-
drochloric acid, AutoAb: autoantibody, IF: intrinsic factor, IBD: inflammatory bowel disease.
Adapted from “Neuroenhancement with vitamin B12-underestimated neurological signifi-
cance,” Gréber, U., K. Kisters, and J. Schmidt, 2013, Nutrients, 5(12), p. 5031-5045.
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5-Methyltetrahydrofolate-
homocysteine methyltransferase (MTR)

>

N

Vitamin B12

v
> | Succinyl CoA |
T [ Methylmalonyl coenzyme A mutase (MUT) ] U

Citric acid cycle

| Methylmalonyl CoA |

Methylmalonic acid
(MMA)

B : #ft45R B12 BUEIR/ER -

B R L3388 - homocysteine #E&EBEESR 5-methyltetrahydrofolate-homocysteine methyltrans-
ferase (MTR) Fl#EEGH 43R B12 HU/EFAZEEE A methionine

B H NHE8 : & methylmalonic acid (MMA) &% & methylmalonyl CoA % » MR
methylmalonyl coenzyme A mutase (MUT) FOBHBSHEESR B12 A% succinyl CoA » 2
ABIEEEBIR (citric acid cycle) °

Adapted from “Vitamin B12 deficiency in the elderly: is it worth screening?,” Wong, C.W.,
2015, Hong Kong Med J 2015, 21(2), p. 155-64.

269

i homocysteine ##%# £y methionine * methionine
B R R A R SR 12 e HEE
EHEAE R B12 2 MMA FlI homocysteine HY
RS K Eiem o K5 MMA F1 homocyste-
ine WG B FIET @ S EMEA R BI2ERZ » HE
MMA EEEE homocysteine BEREAHE s il HAH AR A
g B12 iz 12 -

Metformin 5| fEZ A E B12 BRZiE
FLAF 1969 4 - Berchtold 2 £ 35 5k U & 2
o BIBE metformin HAG A 3E H - e
i e A R B2 R B 10 e BT 1971 4
Tomkin ¢ A R 3 A F A0 A metformin HY55E
N B RS B N e AR 38 B12 YIRS 17 -

— ~ HURikeE

B * metformin 3& B AfE 48 32 B12 ik Z JiE
BB B 1R 2 MR L« BRI SUREE ey -
metformin 522515 G B B 75 A5 18 A B 5 1y
AR T AR AR 32 B12 HO IR '8 {H H R %5

R # Z WY AT RERL I Ky ¢ metformin & 52 25 |15
A B B g T B S T R R BB RS S 0 T vt
B12-IF complex TR AKSEFBE MBI A RER G
At LR B & 4252 2% cubilin receptor * FHILT]
H1 > metformin #& T #fE2E 32 B12 BRI 2 AR
e B12 MyfRE 102 .

— o BTR

Metformin 5 [ #2 2 #f 42 3% B12 il Z fiE #Y 3%
TTHRRINE 5.8% F 33%'7 2224 o MR % 35 B 1999
FEF] 2006 FHY R R ELE FFH A (National Health
and Nutrition Examination Survey, NHNES) &H
N MEAR R B12 B2 B LI AE B F metformin
(19 575 £ 55 " AUBEPRIRIH A R 5.8% » TiRHE
157 F metformin 9 1046 758 A H HHE 2.2% (p =
0.0002) ; 534b » borderline vitamin B12 deficiency
(148-221 pmol/L) E {4 FH metformin B9 5 A H
A A Y A% 2t 5 R 92 A B metformin HY A
(16.2% vs. 5.5%, p < 0.0001) = [FEJHF » FLIAESEM
a1t B8 metformin W3R A 25 AR #E A= 32 B12 ik
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Z W fE b e iR A R BE AR 2.92 £5 (95%
{EHEEE : 1.28-6.66) ; 1M borderline vitamin B12
deficiency MIfE B /2 2.16 % (95% 1S HE & :
1.22-3.85) 24 -

BN BR T ANRIBSE 510 - 2018 A HEBH S
BB R T —REIWEMSE - AT 2011
2013 3L 508 f7 8RB A - Horr 188 fizfif
F £ metformin » 38 188 7/ A ML S 357 4k 4
# BI2 25 5 1841149 pmol/L » FHERFY K i
F metformin HI3E A I H 2308 S Ry 243 £163
pmol/L (p < 0.001) » BHEHERAK 5 FLiR W58 ks
HE 4 32 B12 B2 /N 150 pmol/L € 25 B B12
fhZ > i F metformin 93K A £ 100 fi7 £
& A 53.2% K F metformin FY3 A H 99
A7 AL 31% (p < 0.001) » 1M #f 4= 3% B12 ik
Z 19 metformin {56 A 35 Il A HAfE £ 3R B12 B
F597£31 pmol/L » ¥ EE A A metformin &y
113227 pmol/L (p < 0.001) * 42K T R4 25 -
18 T AR B BE AE 2015 238 21 [0 3 14 BT
FT HR PR AT BR B Af 48 32 B12 8 HIU & A1 metformin
HIME BI2 Ay 22 > LRI T 200 {7 B8 PR I
WA HigHEE EEHE 4 3% BI2 # I E Ky
3.7£2.6 pg/day * metformin 5 i A % & F
1541+893 mg/day » Wi iE FAE A 3R B12 IR/
2211 pg/mL Rk Z @ BT BI2 R Z BIE A
FERAG 1% [ 3 metformin 5 FH 098] & 52 5 M0
SEFETAN (p = 0.232) » IMYE B12 AV &R K
Ry metformin 7 & 8 /5 i 1K (p = 0.752) ¢ -
WFE e e B ERRIIAE R » ATREZ K Ry 15 1
NP E R EAAE AR 3R B12 BEHEE
B A JE B2 2R 2E B IE (Dietary Reference
Intakes, DRI) /5% 2.4pg/day 2628 -

1 H A iy 3058 7 » Hyperinsulinaemia: the
Outcome of Its Metabolic Effects, a Randomized
Controlled Trial (HOME trial) & —f 1T T 52
e A BB 5 ES (randomized controlled trial,
RCT) » H AT 390 7 30 2 80 & HIHE IR
W A > A 196 {7 58 F metformin » H Al 194 {7
i FHZ2 L 2% 5 Mattijs Out FFH K H LR RCT
HELTEER 53T (post hoc analysis) » 4 HI 2 {5 FH
metformin BY%E A L H MMA 19 35 & £2 7 Ee f

FH 2 REPI99% A 2% H 0.039 umol/L (95% {5 #& &
fid 1 0.019-0.055, p = 0.001) ; [ H. metformin Y
ZFEM & (cumulative dose = 2353 x £ ) @K -
MMA &S 0 o 55— R R B B 22 7
(British Medical Journal, BMJ) FYfiff 9% - gl #f
HOME trial #E175347 » ZEHH H metformin FI955
ANBRT#EAE SR B12 IR Z S » homocysteine
BT H g B8 R LR P 22 R A A st 5% » 2
AT 2 R B AE 5 (95% B EEH © -1%-
11%, P=0.091) ** = Wile 1 Toth RN EE 5347 T
2002 5 12 H #2007 £ 5 H & 2 F§ metformin
AN H L ERIBERIE IR A metformin fiE
FA & I 5 Y MMA F1 homocysteine EbiEE & {5 F
HHHEER ) 0 431Ky 0.18 umol/L A 11.6 pmol/
L A58 0.11 pmol/L 1 8.4 pmol/
L (p fEH < 0.001) ; 1fj H. metformin FY 2 FEH| &
R MMA Fl1 homocysteine & f& 2 31 1EFfHRET 3! -
Sy — R B r BE A S G B th R - BIBER A
HEEA T 16 388 metformim » tLEEEI X FIBHEH
A #E 4 32 B12 R » homocysteine F 732 « F
ANHYE » BESRSCRREE HY homocysteine b 7@ iy
IO IS B A JRUBs 3+ (HL B RSl e ifF S a8 B
metformin 5 [#EZ #4232 B12 TR gm0
IMEPEREISE -

A B itk 8 95 48 B9 SCIEK » Wile FT Toth 75 F
H Toronto Clinical Scoring System (TCSS) Fl
The Neuropathy Impairment Score (NIS) HYFFE 53
RS SR B Y B B TCSS T ZEH 2K EY
fifi BB R B - NIS FIIFE RIRF ERAL AL T ~ B
B85+ 3 Bolliren AR SRS g S i i B - IR
B A metformin HYE A TCSS S92 10 43
1= A R 456 F metformin 35§ A 1Y 5 43 5 NIS K33
& 1043 SR AREEREN 4 43 5 RIET BN p
B < 0.001°" - [l 55— R B R SE £ 12 5
metformin {57 FH A IRE S R G AT & RS g 8 2 35
TEAHRR ** o HZ - A — LB SR 353 metformin
BIE gt ploafe 2R 32 B12 R - (5 S8 s 48 4
B 5 2 10- 3536 - Mattijs Out % AGRR TTREZ
(X Ky metformin BER &G RAMEAE R BI2 R
FE AP A &b » {E6E ] metformin WA
THIITRE - 9k PRI OF 28 e A R i e o B AL
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EY) - DUERIERENITER  FEREHA
ST o IR A L RS ) S
JE » KR E R B NEHER A2 A4S
B12 ik Z HIFHRRRERAE A 1° -

= fElREF
—RHEEE T SRR R B A
20006 - F M HL 2R B HERFFE (Nested Case-
Control Study) &5 - BE3 metformin & K
R & » R GEAEMEER BI2 RS -
MBS RMEHMERZH 1 A% ey
fin2.88 fEHyfe kit - £ E AR R borderline
vitamin B12 deficiency N & 1E A » B12 i Z 1y
B A BESR T 5 3E 3.75 5% - 5341 0 B SRR
2| > metformin {5 H &8 3 4 DL ERYHE A
HEFR borderline vitamin B12 deficiency & »
A 239 SRS A BI2 B2 27 - TR
JEE Y BB R [E i M s thde it - R
metformin & 1.5 A5 LL ERE A » ML
F BI2 R Z IR E & 1 ATErR AR

2.72 £% 5 BLAh 0 {8 A metformin — E PY 4 #Y 5
ANHIEZE AR B0/ INR R FERYE ARY 2.75
%5 H: BRI AR PYERES - BREE
FFE 3 £%5 2 o FHELATAN » 5 metformin Y] &
BE ~ PR - R A AR 3R B12 2 A9 AT
REMERLK -

Pq ~ Z2HR 1°

HERMEBRAREIRK EH NIIER R
(B =) (—)BEIRWIH A K6 A &
#Y metformin » JG H & & 0F G J& 32 i #8552
WF > () JE & I VR 3K B 3K BR P (mean
corpuscular volume, MCV > 100 fL) RLIMEK » &
WA AHEAEIN (=) BFREMEHE F HEE
% P TERYRE HR R ER - (1Y) ANHEE R RIR 22 I BK
KT (1) AR RS 2 s R e AR - &6
FERGHIIM A= 32 B12 HOIREE -

EAEAE TR B12 < 200 pg/mL 54T 200-300
pg/mL Z [ I 1) 7 i — 2t 1 MMA
homocysteine FUIRE : #E4E 3R B12 @K - MMA

* Pancytopenia of uncertain cause

* Elderly DM patients with long-term use of metformin in high dose, particularly if
complicated by manifestations of Cbl deficiency

* Oval macrocytic RBC (i.e., MCV > 100 fL) on the PB smear, with or without anemia

* Hypersegmented neutrophils on the PB smear

* Unexplained neuropsychiatric manifestations

| Measure serum biomarker related to Cbl deficiency: Cbl |

>300 pg/mL

| 200-300 pg/mL |

<200 pg/mL

| Measure MMA and Hcy |

[

A i
MMA <0.28umol/L MMA normal MMA elevated
Hcy <15umol/L Hcy elevated Hcy elevated

| Folate deficiency |

Cbl deficiency

| Exclusion of other causes |

B= : Metformin SIf2 2 #4438 B12 FRZHVFZENRIZ ©
DM: diabetes mellitus, Cbl: cobalamin, RBC: red blood cell, MCV: mean corpuscular volume, PB
smear: peripheral blood smear, MMA: methylmalonic acid, Hcy: homocysteine.



272 s
1 homocysteine & Bl 5 » & Wi 5 [A] FF #F L 7+

> A2 R R BI2 RS s KBREEITH
kg A HEER metformin DLZMYTTRERIZE - Bil40 :
ta N AERF-PiRE - HERREMEEMAY RTEE - 44
A ERZE - K R e & 07 0N A RS i 8 2
BT QSR A I SR B S R (i i A B SR v
R - AEEs T TRRAY -

53 40 5 \] A ] holotranscobalamin 3K ¥1] [
EOMEAEREBIR2ZERZ - M RKENESZ—H
#EE 3 B12 &l transcobalamin #& & 2 &9
P % o iy 0] 2% HH A5 IR - U B S Wk L i
holotranscobalamin ° [K|[t; holotranscobalamin f%
o B A FH 2R AL AE A A S AR P R S A M AR
B12 fikZ » 1 HAHE A B B hm ek 4= 32 B12 »
holotranscobalamin 7E i Il Ji& #} 72 B #9014
HoE o — R fE BT X 9T (cross-sectional study)
e E > 5 H =% & metformin BYE A » B EIHY
holotranscobalamin & fEEAL 38 -

PLREseEH - SE@ R HATE G
4 3 B12 Fll homocysteine HYAg & » 1] 56 HIE I
5 HRAfE R 3R BI2 FYIREE » 757 borderline Bk
Z R - P — A HESE homocysteine FY =1
(lE=)-

A RE

16 7 metformin 5[ #EHYHE AR BI2 B2 »
TR E S 15 H metformin » #2 L H A1 ZEY)
SRPEHIMAE 5 SN IR ~ B2 M iES LA
AR SR B12 F =0k 1 -

FRIGFEFEMEAE SR B12 2% 0 KKY 10 RINRETE
EIMAHE A S SR M REZEF » £ 8
WL EEFEE ; 10-14 RiBwZ% s iEryRgr
PEEREEA 5 RSER R RITE 3 H H 218
=l 6-12 il HIRF SRR S e X (BIFE T
FEAE AR 3R B12 BRZ HUTE P Bl B ~ RFFRIRRZK
] DASGE IR BN 15 o

(—) LS B12 AVRERE

il 8 Y IR [ 26 A TR AR BB 9 IR AR e » 4l
FIR R A E R SR R ES - SR S
FefEEF B12 » R R - AW AR &1

1F 5 B metformin BYES » 8 R IR S HEAE 3R
B12 2

(=) HFHEESR B12 AR

— RS - R B12 R AR IR AR H B
& FA 955 IR R L IR G AR 2 75 52 B 5 BRI E -
e W RGERE T R - R RE R R LA
5t 1000 et —BmEER - 2 RddhBE
RS — R FFE— 8 H - & AT R g H i
Bt—R o anSAR L D IREIEY - BT ™KK
1 1000-2000 75874 HEE EIRIE FAAHIE ISR -
KRB EIRE S SIIRDUT - #E4E3E B12 A A
S & WIHL ENHE BN (passive diffusion) ZEEEHEIK
W MAMRGERAE R FBEEG R 123944

3% B NHNES 1999-2006 4 1y bff 5% 8 7
F metformin HI ARG R FEMEAEZE B12 » H
B12 RZHIBATHREE 5.6% NHEE 5.3% @ {Hif
AP RS RS (p = 0.9137) s BMITARE -
FRAFKRA 6 o328 B12 B99E AL
RAHTE 0-6 e TR A - H B12 RZ AYREITR
1 14.1% [ % 1.8% » borderline vitamin B12
deficiency FYRETT R M & ¢ 20.1% B2 4.3% -
2EEBERABIERL (p = 0.0273) > - 54N
BH5 IR B AS R - Elhadd S AHIF5EEE
AR EREHEMR AT (IS HEA R B12 £ 6-25 1
5., ) ¥t borderline vitamin B12 deficiency 5 f&:&
R+ AR 79% HIBER (odds ratio: 0.21, 95%
{EREER] : 0.06-0.77) > HERHMELSE B12 Bz
i SRt RE REAE 75% RO SR » (HMEHEET LA
7 71 (odds ratio : 0.25, 95% 15 #& & [ : 0.003-
2.28)% o

DLRBEEERE Rl - e & EHEAER B12 /Y
LEYIFEF BT R —hydroxocobalamin 532 1000
AT I AR 7] Y —mecobalamin 758 500 g
cobamamide %55 250 f(5¢ ~ vitamin B complex
REPE S v (YEBHHE A A BERH IL ) ~ Hi-Beston
RS (FHBEM) - R Lt
i et Bl H g H HE fi$T — st BT - (22
AR ZE LA AR ZEY) mecobalamin HUFCHYES »
HF R 2 24 F0 A REZERNIE B -
cobamamide HYFETE ZHIFHEE % -
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(=) HBEAL

Bauman 5 HRE WL T 21 7 30-60 j5% IEFE
Al A sulfonylurea %8 [ 111 ¥ 95 1Y 58 — R BE IR 9
A H 14 67 R AR EEY HA B metformin
& 0 (256 3 M8 H IRE B 4 4l Ao 11 A il 198 65
(calcium carbonte) &K 1.2 A5 fiE 1 @ H - i
Fg g 1 - A #E 4 32 B12 Al holotranscobalamin °
FE R > A metformin 19K A 3 1l H & #
32 B12 #ll holotranscobalamin 5t & B BHAY T
W 5 PLIRFBRAG fH FE R ERES 1 8 H % » 1A
3 B12 W HEIR M AR BHEH L F » {2 holotrans-
cobalamin EVHBAFEFE (p <0.05) 19

HERTHREM A S SRS EE SR
B12 I R EG iR Z & R E i » R HLAE 14
ARG B HE 2R 3R B12 R Z /& &5 F1 metformin 45 B
R AR TR 5B E R THE BE N AR

P S .

7N~ FEBL KRB

E BT PRI 22 1Y IGGE TR 5 | 72 metformin
g A AR 3R B12 TR ZEMRIFR ST » M A EK
[EE R AR - iRIB AT MR o
7 0 fdaE AT AE B 4G H metformin $21Y 1-2 4R
HEITHE—RARES - < RHFHEHRE - b
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In Taiwan, the incidence and prevalence of type 2 diabetes mellitus have increased year by year, suggesting
the issue of controlling diabetes and its complications cannot be ignored. The treatments of diabetes include lifestyle
modification and medication use. Current guideline from American Diabetes Association and Diabetes Association
of the Republic of China (Taiwan) recommend dimethylbiguanide, also known as metformin, as first-line therapy
for patients with type 2 diabetes concurrent with lifestyle intervention. Metformin has beneficial effects on glycemic
control and preventing cardiovascular complications. Furthermore, it has no risk of hypoglycemia and weight gain.
Despite these advantages, it is worth to note that some patients may have side effect such as gastrointestinal
discomfort, rarely lactic acidosis, and potential for vitamin B12 deficiency. Vitamin B12 plays a role in DNA and RNA
synthesis, hematopoiesis, and neuronal function; if it is lacking, hematological changes like anemia and neurological
manifestation including peripheral neuropathy and cognitive decline may develop. The mechanism of metformin-
induced B12 deficiency may result from interference of metformin in the absorption of vitamin B12 in the ileum. Many
studies have demonstrated lower concentration of serum vitamin B12, higher concentration of serum methylmalonic
acid and homocysteine, and more neuropathy in patients using metformin than non-users. Because vitamin B12 is
important to physiology, regular screening for B12 deficiency and related symptoms is recommended for patients
with long-term use of high-dose metformin. Once vitamin B12 deficiency is confirmed, excluding possible etiology
other than metformin, persistent vitamin B12 supplement is required. (J Intern Med Taiwan 2020; 31: 266-275)



