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Metformin hydrochloride is known to decrease blood sugar levels by reducing insulin resistance and controlling gly-
coneogenesis in the liver. However, its action on serum lipid metabolism and prognostic factors in responsive and non-
responsive cases are unclear. In order to ensure that metformin hydrochioride is used properly, we attempted to elucidate
the effects of metformin hydrochloride on blood sugar and serum lipid metabolism, which are known risk factors of arterio-
sclerosis, and the background factors of responsive patients. Metformin hydrochloride was prescribed to 36 patients with
type 2 diabetes, who were monitored for 6 months. HemoglobinA.. (HbA.;) decreased by 1.1% (P<0.01). In addition,
though there were no significant changes in body weight or serum lipids, seram triglycerides (TG) decreased by 20 mg/dL.
Looking at the drop in HbA,. in relation to patient clinical backgrounds at the beginning of administration, a remarkable de-
crease in blood sugar level was observed in patients who had high HbA, TG, and serum low-density lipoprotein choles-
terol (LDL-C) levels. The decrease in blood sugar was the same regardless of the duration of treatment with glibenclamide
before administering metformin hydrochloride. Therefore, to ensure the proper use of metformin hydrochloride it is recom-
mended that serum lipids be used as parameters.
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1. X%

MR, BET@EERO 2 BEERFEET, SNy
73 FERHTO36% (BiEl6%, i20%) & L, i
FRA DRIV I R GRERORRT 1L, E#60. 55,
HEPR P FEL0. 44, body mass index (BMI)23. 6Kg/m?,
HbAL 8.9%, TC 212mg/dL, TG 183mg/dL, Il & kb
H)REHA T VAT T — )V (HDL-C)48mg/dL, Il 1K L
B)REHI VAT T )V (LDL-C)127mg/dL Tk - 7=
(Table 1). %3, RUFFIFLRHGEHERSDKA 215
T, WRFIZIIANEOBELZHAL, BMOREY &
% LRI ICIFESE R O ARG  157-. B P, fFH3E
FNZOoWTIE, ML X O MIEREAHICEEDD 23
KOs L CHEDEED D o 7 fEGHIRI L 72,

2. BEFHE ‘
EEE A MRV Y %2 750mg/HT6 7 AREE L, i

HriRf & L THRE, HbAL, TC, TG, LDL-C, HDL-C
EEABICHE L, BITNAL LT, 1)EKX kM
VI YESICEBHERTOETIIOWTHRE L. 2)
IR A AV I ¥ 5-FkGERF O TC, TG, HDL-C, LDL-
C % Zh£N220, 150, 45, 140mg/dL P L, i &
RAEREIZ 731 T 72 B O HbAL BBHIZ DWW THET L 72, 3)
AR A bRV I IRGBMGRE O HbAL 29.0% 2L |, &
{5 DO BARAETE (2451 ) 72 B ) HbAw ZRB)IC DV CTHRE L
720 4)HEERA PRIV VESRBRO YNV 7 53
N BRI R A O B A 2 45 DL oo B I RIRJB B, 2
SERMOBHRARAR) 2B % HbAL EH 2O W TR
L7
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HbA Id HPLC (7 — 27 L A ) CLER %, MERY
EA = M7 A= (A7 H 71508 B &4 (60
HIZBERT) CHIE L7, BEEH IOV T, &MY
L LUTHPAL I H Y —HbAL 2 > b B — L (Y —
), MFEREEI L2y S5—1/0%BWTITsTWw
L. FBEEMONFE % L7 (Table 2 ).
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cus Concepts, Inc.)Macintosh X % IV, -HE, re-
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MBI LD, fEfRaR 5 BT CHEED ) 5w L.
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1. BERA RV I REICEL D HDA. - FEXE)
R A MRV I G128, REIRHAMER 2R L

TN ABELZEZERED SNk - 72 (Fig. 1A). HbAL 1E

A L, &5 6 1 ABFHTL 1% (P<0.01)

Table 1. Clinical Background when it Begins to Administer
Metformin Hydrochloride.

reference value

Age(y.o)

DM history(year)
BMI(Kg/m?)

HbA ,c(%)
TC(mg/dL)
TG(mg/dL)
HDL-C(mg/dL)
LDL-C(mg/dL)

60.
10.
23.
8

21
18
4
12

5£2.0

4+1.6

6+0.5 22.2
.9+0.2 4.0 - 6.5
2£5.6 120 - 219
3x17 30~ 149
8+1.8 40 - 70
7+5.4 65 - 139

Data are presented in meantSE. DM . diabetes mellitius,

BMI :

body mass index, TC : total cholesterol, TG : triglycerides, HDL-C .
high-density lipoprotein cholesterol, LDL-C : low-density lipoprotein

cholesterol.

NI | -El ectronic Library Service



Japanese Soci ety of Pharnaceuti cal

Heal th Care and Sci ences

EHFEESF Vol. 32, No. 10(2006)

981

Table 2. (5FEEH

N Xbar SD CV MAX MIN R
HbAlc 24 5.21 0.05 1.0 5.30 5.15 0.02
TC 24 121.81 0.72 0.6 123.00 120.00 2.29
TG 24 47.63 0.55 1.1 48.67 46.33 0.88
LDL-C 24 50.49 0.85 1.7 52.33 49.33 1.33
HDL-C 24 38.44 0.87 2.3 40.50 37.00 1.13

472 (Fig. 1B).

2. BEEX PRIV HREICLIMBIEEEE

WREA MRV UG E D, 56 HRICEYT
TC 4 mg/dL ® % 4> (N.S.), LDL-C 2 mg/dL @ i& &> (N.
S.), HDL-C 2mg/dL O # IN(N.S.) % FZ # 72, TG {220
mg/dL DiEA (p=0.22) % %7z (Fig. 2A-D).

3 BEAPRIVICEBRERBHOBRAFOE =R
HbA.. ZE)

TC, HDL-C ¥, L b ICTAH TELRE O L h o 72
(Fig. 3A.C).

TG &, EAEFETIE 6 7 HMO0.5%Hi & DA & /R L
7eolzxt L, FEEETCIERS 6 7 1R TP 7% R
L, MBI E R P<0.01) %3897 (Fig. 3B).

LDL-C i&, {BAEFECIZ 6 & A 0. 8% ith Db % 7R
Lzoicxt L, BEHCIERS 67 ARICESNLI% T

!
TA L, MHEEICAEEZZP<0.01) %39 7 (Fig. 3
D).

4 BEEX MR I DR ERAR O HbA,. S 1K EH]
HbA. Z B}

HbA. S EREIL, $#56 7 ARICEH2.0%DEE %
WA (P<0.01) % B 7= DIk L, HbA KMEEE T,
B 2 i (NS.) Td - 72 (Fig. 4 ).

5 IEEAX MRV DREREBEOTUNC 75 IR
FAEAR%! HbA,. B '

HEBME O HbAL fEIX, 7V NV 75 3 FEMRMAR
HEEIZF9. 3 %, AR AEZ 8. 1% THh - 72
(P=0.055). WA FALVI VHESICXoT6T A
2, miEEE DFEHT.6% F TR L7 (Fig. 5).

Z %

WEEA AN I V6H AHKGICE ) FEHT, HoAL
1.1%4>, REO. 3Kg B4, TC 4 mg/dL k4>, TG 20
mg/dL &4, LDL-C 2mg/dL %4>, HDL-C 2 mg/dL ¥

% g% 72. DeFronzo 5 2 & % Multicenter Metformin
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Fig. 1. Changes in Body Weight (A) and HemoglobinA,. (B), after

Metformin hydrochloride Administration.
Data : mean = SE :**P<{0.01 vs before administration.
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Fig.2. Changes in Total Cholesterol (A), Triglycerides (B), HDL-cholesterol
(C), LDL-cholesterol (D),after Metformin Hydrochloride administration.
Data : mean+SE
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Fig.3. Changes in HemoglobinAi, According to Value of Total Cholesterol (A),
Triglycerides (B), HDL-cholesterol (C), LDL-cholesterol (D)when it Be-
gins to Administer Metformin.
hydrochloride (high value group : total cholesterol=220 mg/dL (n=22),
triglycerides= 150 mg/dL (n=17), HDL-cholesterol=45 mg/dL (n=18),
LDL-cholesterol= 140 mg/dL (n=25), open circles. low value group : to-
tal cholesterol<<220 mg/dL (n=14), triglycerides<<150 mg/dL (n=19),
HDL-cholesterol <45 mg/dL (n=18), LDL-cholesterol<<140 mg/dL (n=
11), close circles.).

Data : mean=+SE :*P<C0.05, **P<{0.01 high value group vs low value
group each month(unpaired t-test).
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Fig.4. Changes in HemoglobinAi, According to
Value of HemoglobinAi. when it Begins to
Administer Metformin Hydrochloride (hemo-
globinAi. high value group : hemoglobinAj.
=9.0%(m=17),0pen circles. hemoglobinAi.
low value group: hemoglobinA1.<9.0% (n
=19), close circles.).
Data : mean+ SE :*P<0.05, **P<0.01 vs
before administration. ‘
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Fig.5. Changes in HemoglobinAi, According to each
Glibenclamide Taking Period before it Begins
to Administer Metformin Hydrochloride (long-
term taking group :two years or more after it
begins to take glibenclamide (n=12), open cir-
cles. short-term taking group :less than two
years after it begins to take glibenclamide (n=
10), close circles.).

Data : mean+SE

hydrochloride Study Group @27V 7)) N L 3EEE X kR )L
IVHEAROEEERBEHORE LTS5 L, &
Bl O RIE, TG IZFS TH - 7225, HbA., TC, LDL-
C 3K <, HDL-C 3% W EIAIZH - 72 (Table3). Zh
BIEEBA AL I VORGEDOEVIZLD EEZZON
72, Lhei, bivbhiidiEEE A Fhkov I 21 H500mg, 3
S HEDOPFEGZ L Y, preheparin LPL mass 256 B L&
T2 EeHELTE) (HANRERESR, KFH),
TG D& FIE LPL OFBHIMR S R EE R b/,

Ao, MORFEHEL T TG ORWAEITRKEVERY &
L TiX, BMI 23.6& RG24 {, MHEI 0% 5
BIERED TG AEEME TH 5 B EZ bz, T—
FIER L TWiWwads, BMI 2420 E o B 6] Cldik 5 4
W RABET, MORT-LHELTTG DD IKENE
[M% O TWA. Yamanouchi 5%, HARANDRIEHE 2
RUME PR B E IR X b kL 2 U 750mg & B % 5

L, 14FERHTHbLAL2.2% DA & TG 0.09mmol/1 D i
LEFEDTVE, HERBPELVWIOHRE) L DK T
b, SHEOFAETIERR TG DEFIT K EWENTH -
oo BB A PRI VI K BHEBEEEA~OFEIZONWT
&, BE512h A CTHARRREFRD RO LND Z LA
MEINTWBE?, F7, BRI IERHERICIES, F
BLHEERDPRESNLTVWAEY, F—F IR L Tw
S, SEORABICBNTY, BEGZBALTE R, -
7225, BRI B W THREDORET IR E P o722 &
M, HEEEA SRV I VRS CARENHER A R T
ZENER LN ‘

WA MRV I VHRERBRICBIT S TG EEEEL,
BAEREE LB L, AEZ HbA DEALER L. TG A
FREIBERE LT, TG DARMEIZEDH S LPL DT
BTHEEZONTWA, TTIZhbUbIUIIERA R
I U5 XY, preheparin LPL mass 256 =\ FRA T 5
Z &, preheparin LPL mass 751 » A ) ¥ RS % LT
AHZEEHELTWAEYY, LPLORBHRE T, 1~ A
) VESHEOETARBT250EEZ LN, IR
A MRV IVESICEVUETLOTERVRLEER
LNb. SHEOKRIIZE T, TG HE & V) AR R
PLPL OHBET, ThbbiEMA VALV I yOFED
L BREA VA VESHETARTIEIEL 2D 9 5
T REMEDTRIE S L7z,

B, X PRV COfEHBF L LTI, AMPK
BIEMALT A2 LI o T, TEF NV CoA A NEFY
 — ¥ % sterol regulatory element-binding protein- 1 ¢ & #}I
L, FREMAMEEENEZRT IR, FICBT 480
HEOENR] - FICBT AR AAABEMDIIRE E LT
BY, Atk EERA MRV I Y OBEISH R T S 720
2, LPL OFHUEF, preheparin LPL mass, TG 2DV
THRET AL, BEFDLLDEEZTVES, &5
BAGREFIC B 1) 5 LDL-C B E#FI1E, LDL-C{REAF & i
L C HbA DI THEAAAE W EAED LN, Bl
PEOIREED T 52 12X T, LDL 8Lz 2
¥E{LLDL & %%, ¥{LLDL 3R FLTwa 2 &
Mo, #ERL L TLDL D% R7: L, & LDL-C ILiE
b, oT, LDL-CHEVSSLEB LA 2
VIERSHETERBLTWAbDEEZ LN, 4 VX
) VST OfE L LT, /Mt L7z LDL (small
dense LDL) DHBHH %Y. bhvbiuid, HERX bhv
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Table 3. Changes in HbAi and Serum Lipid, after Metformin
Hydrochloride Administration.

Mean Changes

Our study DeFronzo Yamanouchi
Group Group
Dose(mg) 750 500-2500 750
HbA ,c(%) -1.1+0.3 -1.7+20.1 -2.1
TC(mg/dL) -4.1%6.1 102 ~0.18(mmol/1)
TG(mg/dL) 2016 -20%x7 -0.09(mmol/1)
HDL-C(mg/dL) 2.0x2.1 1£1 -0.01(mmol/1)
LDL-C(mg/dL) -2.1+4.8 -8x2

Data are presented in mean (£ SE) changes after metformin hydrochloride admini-
stration for 24 weeks (DeFronzo Group’s data are presented after 29 weeks.
Yamanouchi Group’s data are presented after 12 months.).
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