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The long term effects of rosiglitazone on serum lipid concentration and body weight
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— Abstract —

Background: Although rosiglitazone, an insulin sensitizer, is known to have beneficial effects on
high density lipoprotein cholesterol (HDL-C) concentration and low density lipoprotein (LDL)
particle size, it has adverse effects on the increment of total cholesterol (TC) and LDL
cholesterol (LDL-C), and body weight in some studies. Such adverse effects of rosiglitazone on
the serum lipid profiles and body weight seem to be attributed to the fact that most studies with
rosiglitazone are limited to a short period of follow up. The aim of this study was to evaluate the
long term effects of rosiglitazone on the serum lipid levels and body weight.

Materials and methods: We prospectively evaluated fasting serum glucose, HbAic, TC, LDL-C,
triglyceride, HDL-C and body weight at baseline and every three months after rosiglitazone
usage (4 mg/d) in 202 type 2 diabetic patients.

Results: TC levels had increased maximally at 3 months and thereafter decreased, but were
significantly higher at 18 months than those at baseline. LDL—-C levels from the first 3 months to 12
months were significantly higher than those at baseline, but after 15 months, LDL-C
concentration was not significantly different from the basal LDL-C concentration. HDL-C levels
had increased after first 3 months and the increment of HDL-C concentration were
maintained. The increment of HDL-C was more prominent in patients with low basal HDL-C
concentration than in patients with high basal HDL-C concentration. Body weight from 3
months to 18 months were higher than that at baseline, but after 3 months, body weight did not
increase furthermore significantly.

Conclusions: The adverse effects on lipid concentration and body weight of rosiglitazone may
attenuate after long term usage of rosiglitazone (J Kor Diabetes Assoc 30:17~24, 2006).

Key Words: Diabetes mellitus, Rosiglitazone, Lipid profile, Body weight

N = S AT, A xed AAEES Ak A8
3HAZ, peroxisome proliferator—activated receptor gamma
Thiazolidinediones (TZD)2 Wx ZZollA Qlawi#abAd (PPAR-pol| A3late] £53 2@ x4 tjrle] JaFs F=

-

TR} 2005 78 282, SuARL 2005 118 299, MAXAL XS4, AMchEtw o|njrfst L ntstnAl

_17_



- S=E M30A N 12, 2006 —

SRzt AR 2Asle] Aol vee vrehicE ),
TZDE d50= 58 v 7d7ddadstalel o] ARSAl
g zAo| Gy} & oke A el Y, TZDE A4 o

= AnHe
2 AEAAYYS | BT 60 FEE gAY
o5, 2123 PP BN BFERALE] 9L 4
7PsAe] QITk TZD AHE 5 8% S A gk Zol e %
B0, AUE g Fe2HE 94 217 27k

=

oA Aoz A7 T8 rosiglitazone AR

T F e e 2 AU E Aol Fe g et 2 g%

olN
=
J&C
-z
ol
2
r o
i
k1
=
k]
il
2
)

= 73971 Bob TZD S 711k ARgol mhe A st 8L Al
i maks Avns AL v Tasit webs ArEe
rosiglitazone &7|7FAREo] 73 A2 s= L A
Gl thsto] AuR ) &2 A5 AlsiSich

Chat 2 e

2001 195E 2003 94714 A<t AlE ks
sk A28 3zl 5 7180 AT @Al &2 <1
+d] rosiglitazone 4 mg= F718}o] AHE-gH 20278 A7+ H
o2 stk AT Ul BAF F 97%2] B} T A
SHAIE A3k Ao 3% FAF eSS ARSSRL 3L
At} AT 717 B A Adw ol TS F 5 U
1S 2183141, slo]H o] EE ARES 21
o|H o] EE ARE3l7] A7bA ¢ AFNE HA 5T

2. o7 i

21733 AT-& TR 25 G2 Adeiol A A AlS 79k A
AAgR ZAs19 oM, AT (kg)& A7 (m)2] AlFo= 1
Fox] AHFAITE ARGt slelEdle 2 HA A
A3k S=she avbdE T ] SHRIE g o] At
2 S48

O B2k= AR o) F2 = AFelom d T
= (glucose oxidaseR), B8F& 224 (high performance
liquid chromatography), 1% (RIABEAD II kit, Abbott,
Japan), SFe2ElE, 1UE A ZY2HE 2 SR
FEE S € SR EY S e #)

FE247] (Autoanalyzer Hitachi 7150, Hitachi Ltd., Tokyo,

Japan)< o]-&3te] g4 o S31qlvh. d ardE Atk
W FY2HE vEE JAAAE olgsld  fMAH
(chylomicron), 1'% XJeh (LDL; low density lipoprotein)
2 AT A (VLDL; very low density lipoprotein)<
HANZ F- 25Nl = A= Aeh (HDL; high density
lipoprotein) oA ZEZ=HES TA| E4H o2 S5
oh AL Aokl Y 2HE w92 He] 400 mg/dL
ola}el 7390l theat S 2 o' AkalgitHy.

A A Fe 2 E = [FF 2 E - EE AT
W FH2HE - SAEAY/5]

HOMAR (homeostasis model assessment of insulin
resistance)& Thea} 22 202 ARSI,

HOMAR=[F521EH (WU/mL)X-3589 (mmol/L)/22.5]
TE GHE W2 Tl 21 1E o $ AF 24K 2 E
ZA43gick AU T Aehie] 9]} Z17] 9} g o] 2
o2 A% AIP (atherogenic index of plasma)= thea}
2o Aoz ALk

AIP = log [ZAAW 5= (mmol/L)/2d = Ak Fej
HEZ%5% (mmol/L)]

A SIS 7)) AREslE A PdzdsiAlol rosigli-
tazone 4 mg< F71814 A88133t) Rosiglitazone AFS- - 3
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f
ntlm o

P
o

=
d2EE, e Aok ZE g, S, ATS TY
o SAsh

AT7IRFERT 997 (49%) 2] BAh= P ofAl o] W72
AL, 537 (26%) 0] FAR= D oA o] ARg-Fo] 7HA3t
RIL, 289 (14%) 0] $:Ah= Gt ofA o] AREo] S71s1l
t} 227 (11%) 9] 3Ate] A$-rosiglitazone©]9]e] BizH oF

A FIA A s, Qs S5,

EAPRA1LS-SPSS program (version 11.0)& 831911 4|
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Ak 22 A4 e = s o] ARz xSt
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BT A4S T8l 271, 3714, 6712 3t vlmsisic). 371€v}
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TS B8l vlasioleh 27 s Avh Za =8l E gk
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zone ARE- - 37114 with 2746 & Akl S| A~EEA|
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o ZEaHERY weEl vse Tl 2ozt dEA 4 7R 2718kl vlske] onl A =Tk 35, A5
independent sample T testS E3)| A RUT) B4 Aa}e] & 3, Y8k A= rosiglitazone 51 371€ $5E] 1871€714]
o] &8 pzks- 0.05 mvko =z kgivk Z71%kel vk oJm| Al Wkt (Table 1).
3. Rosiglitazone §01 T €& X|& sLo| Hst
A 3}

F59|~H|ZX)+= rosiglitazone o] 3714 3 (5.01 £ 0.85
1. 917 CHAMeERe| Qlakd EM gl CHA} X[ & mmol/L) FE] 1871¥% (4.82 £ 0.83 mmol/L) 7F4] 2714k
(4.66 £ 0.74 mmol/L) ol] v]a}e] om|QUA] 9kc}. Bgh 371
A (5.01 £ 0.85 mmol/L) FZd|2=HEX|o| v]ste] 1271€
(4.90 £ 0.82 mmol/L), 15712 (4.85 + 0.79 mmol/L), 18714
(4.82 + 0.83 mmol/L) ZZ#|2=E|ZX7} 2] A w6
WA (4.95 £ 0.75 mmol/L) FZE =Bl EX]l] B]5}e] 157
¥ (4.85 £ 0.79 mmol/L), 187} (4.82 £ 0.83 mmol/L) F=
A= EX7} oW QA Rk

A= A ehl g A== rosiglitazone Fo 3712 3

202789] oAt 5 |2 1297, o171 737801l om, it A
2 53.8 £ 10.34], F3r8e] 787172 5.9 £ 5.6\, AL
A9 25.3 £ 2.9 kg/m®, HOMARS 2.43 £ 1.91, 353G
8.76 £ 2.77 mmol/L, B35 7.78 £ 1.53%, TFAIElE
4.66 £ 0.74 mmol/L, $7d<% 1.70 + 0.84 mmol/L, 7UE A
chill ZE2EHE 1.14 £ 0.28 mmol/L, A8 % Aol Z 2~

HE 2.74 £ 0.70 mmol/L ©]3Ath

2. Rosiglitazone 5§01 = 5, 358, AlFaE 4 (2.96 = 0.75 mmol/L) €] 12712 3 (2.87 = 0.72 mmol/L)
SisieAAZo| H5t A 271 %k (2.74 + 0.70 mmol/L)ell B|5}e] 2Jn| Al ko

- w, 1578€ (2.82 + 0.71 mmol/L), 18784 (2.79 + 0.65
Az, AAFA = rosiglitazone o1 3712 FHE] 1874

Table 1. Changes of Body Weight, BMI, Fasting Glucose, Postprandial 2 Hour Glucose and HbAlc
after Rosiglitazone Usage

baseline 3 month 6 month 9 month 12 month 15 month 18 month
Weight (kg) 681£105  689£106+  688+106¢+  695+108 68998+ 68897+  692% 97+
BMI (kg/m®) 251429 254430«  255+30«  256£30+ 255230« 254 £ 29 256+29¢
Fasting glucose (mmol/L) 876277  TEHE21H  THAE203x  TITE£198  TIBL18  THE18 737204
PP 2 hour glucose (mmol/L)  13.00£5.16 1099+422« 11.17+402 1098+397« 1053+£383% 1046+£385+ 1069 £ 4.03+
HbA e (%) 778 £153 T45£118  73H £123% 730 £123% 718+ 110+ 724+£130+ 730 £1.36+

Data are expressed as means * standard deviation
BMI, body mass index; PP, postprandial
x* [X0.05 vs. baseline

H

Table 2. Changes of Lipid Profiles after Rosiglitazone Usag

baseline 3 month 6 month 9 month 12 month 15 month 18 month

TC (mmol/L) 466+0.74 501 £0.85 4.95+0.75° 4.94+0.84° 4.90+0827 4.85+0.79™ 4.82+0.83+"
LDL-C (mmol/L) 274 £0.70 2.96 £0.75° 2.95+0.70° 2.90+0.72" 287+072% 2.82 £ 0.71™ 2.79 £ 0.65"
HDL-C (mmol/L) 1.14+£0.28 1194028 1.20+0.29" 1.22+0.28° 1.22+0.28° 1.27+0.31™ 1.23 £0.32°
TG (mmol/L)  1.70+0.84 1.82+1.02 1.81+1.03 1.75+096 1.80 £1.04 1.68+1.07 1.68 +0.92"
AIP 0141+ 0.257 0.132 £ 0.300 0.124 % 0.302 0.111 + 0.277 0.120 + 0.286 0.065 + 0.308"™ 0.068 + 0.251""

Data are expressed as means * standard deviation

TC, total cholesterol;LDL, low—densitiy lipoprotein; HDL, high—density lipoprotein; TG, triglyceride; AIP, atherogenic index of
plasma (log (Triglyceride/HDL-C))

* X0.05 vs. baseline

" 40.05 vs. 3rd month

¥ X0.05 vs. 6th month
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Fig. 1. Changes of lipid profiles after rosiglitazone usage.

A. Change of total cholesterol concentration after rosiglitazone usage

B. Change of low density lipoprotein cholesterol concentration after rosiglitazone usage

C. Change of high density lipoprotein cholesterol concentration after rosiglitazone usage
D. Change of triglyceride concentration after rosiglitazone usage.
LDL-C, low—densitiy lipoprotein cholesterol; HDL-C, high—-density lipoprotein cholesterol;

* [%X0.05 vs. baseline
t /%40.05 vs. 3rd month
f /X0.05 vs. 6th month

mmol/L) A= 7] %k (2.74 £ 0.70 mmol/L) 2 )7} 191
o}, 3 370EA) (2.96 £ 0.75 mmol/L) 2 671€4] (2.95 +
0.70 mmol/L) A% A et Faf| 2~e| Ex]o)| n]ste] 1271€
(2.87 £ 0.72 mmol/L), 157114 (2.82 + 0.71 mmol/L), 187114
(2.79 % 0.65 mmol/L) A= Akl e 5|7} 2]u|9)
Al Sk

T Aokl el A8 EX]E rosiglitazone o] 3714 &
(1.19 £ 0.28 mmol/L) ¥E 1871 F(1.23 £ 0.32 mmol/L)
7B %71 3k (1.14 + 0.28 mmol/L)ol| HI5ke] 2] 1A =93]
w3 37094 (1.19 + 0.28 mmol/L)<}F 67FE A (1.20 + 0.29
mmol/L) = Aok Z| 2 EHlEX]ol| nlse] 1571 (1.27
& 0.31 mmol/L) 8% Aokl Fe| 2l ZX]7} oW QA =%
=2

FAAEA = 271383 vhE eI Aok )itk 18
L} 37094 (1.82 + 1.02 mmol/L) SAA3=]o)] v]&}e] 187)

AA) (1.68 £ 0.92 mmol/L) FAAEA17} 2] A ket

AIP (atherogenic index of plasma)® %713k (0.141 £
0.257) 2 378€%k (0.132 + 0.300)0l] Hlake] 15702 (0.065 +
0.308)7} 1870 (0.068 + 0.251) Fko] 2Jm|gA| wigkom 671
4 (0.124 £ 0.302) #hell vlsted 15711 (0.065 + 0.308) #ke]
u]|IA WAL} (Table 2).

Rosiglitazone AF- § &3 X4 o] HslE Jgo = 1}
Rt (Fig. 1).

4. Rosiglitazone AFS & 370goict S8 & X2

x|t Zo(gfatel Atolef st

Rosiglitazone A& 3709 33} =71 @ake] S22 2H)|
=, A= A FesEEe] Aol 12714, 15714
1871 3k 271%ke] polel Hlste] om|YAl =UTh
Rosiglitazone A8 1571 3t 7] #hake] s At
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Table 3. The Change of Difference of Lipid Profiles after Rosiglitazone Usage

3 month 6 month 9 month 12 month 15 month 18 month
Delta TC (mmol/L) 0.37 £0.67 031069 028+074 026073 0.17+0.76" 0.15+0.75°
Delta LDL-C (mmol/L) 0.25+0.65 022+067 017+£0.72 0.12+0.68 0.09+0.66° 0.07 £ 0.66°
Delta HDL-C (mmol/L) 0.06 £0.21 0.06+0.18 0.08£021 0.08+021 0.11+0.24" 0.08+0.24

Delta Triglyceride (mmol/L)  0.12£0.92 0.09 £0.98 0.04 £1.00 0.11£0.95 0.00£0.99 -0.02 £ 0.90°

Data are expressed as means * standard deviation

TC, total cholesterol;LDL-C, low—density lipoprotein cholesterol; HDL-C, high—density lipoprotein cholesterol
Delta TC: TC value at respective time minus TC value at baseline, Delta LDL-C: LDL-C value at respective time minus LDL-C
value at baseline, Delta HDL—C: HDL~C value at respective time minus HDL-C value at baseline, Delta Triceride: Triglyceride
value at respective time minus Triglyceride value at baseline,

"1 X0.05 vs. 3rd month

Table 4. The Change of HDL-C and the Change of Difference of HDL-C According to the Basal
HDL-C after Rosiglitazone Usage

baseline 3 month 6 month 9 month 12 month 15 month 18 month

HDL-C (mmol/L) groupl 0.95+0.16 1.06 £0.25 1.056+0.23 1.09+£0.20° 1.07£ 021" 1.12+0.22" 1.07 £0.21"
group2 1.34£0.23 1332025 135+026 1.35+£029 1.38+026 1.41%032 1.38+0.33
Delta HDL-C (mmol/L)  groupl 0.11£0.18" 0.10£0.15° 0.14£0.15° 0.12+0.17 0.15£0.18 0.11 £ 0.15"
group 2 -0.01£0.21 0.01£0.20 001+£025 0.04£0.24 0072028 0.03£0.29

HDL~-C, high—density lipoprotein cholesterol, Delta HDL-C: HDL-C value at respective time minus HDL—-C value at baseline,
Group 1: HDL-C < 1.03 mmol/L in male, HDL-C < 1.29 mmol/L in female

Group 2: HDL-C = 1.03 mmol/L in male, HDL-C = 1.29 mmol/L in female

* 1 X0.05 groupl vs. group 2

o FHEHER 9] Aol 3MY #E Z71aTke] Aol | 2El S A A e Sl s EA] o] ST A ivk
Hlgte] eJw] A =8kt Rosiglitazone AH8- 3709 @kt % SIS o) gt U ~E S} AU X okl F e ]9
71kke] SRR O] Aol 18709 gkt Z=71%kate] 2¢ Z7F= rosiglitazone 82 719} wedo] YA, A Aol
olol] Hlste] oW Al Sk} (Table 3). A= rosiglitazone & AR F- S22 S0 AL = Ak

._-.Eﬂ/\EﬂEX] Hsl7} Y. o]21%t rosiglitazone o] A4

7| DUE X|chH EYAHE oo o2 -
| | IS S0 HE rosis 2ol 1] X3 gkl U S s 67019 1] wlck

litazone AFS ¥ 2T X|CHE S| AH|EX(2| B3} /] AT}, ek A4 QA= rosiglitazoneS 4717k
TEE Aokl FY~HEX7F YA 40 mg/dL (1.03 AREEHA| B 7497 Bol A7 AREA] EF X sz v
mmol/L) 75t ¢34 50 mg/dL (1.29 mmol/L) BIRI1 rellA a1 A= YEFE Frlshs A2 g S8k 2 ATellA Ikt
W Xkl e 227} A4 R T rosiglitazone A rosiglitazone AMg-0] A% A A-g o) vX|= S A S
& w2 ekl Fe|l e Ee] 7P AASIICH(Table 4). Ay} S EXA] = rosiglitazone £ 3 37145E 1871
H7HA] Z713kell vlste] Sm|QA| =8k AE e A ekl Z)

o & ZHEX|= rosiglitazone= 5] 3 37195 12719714] =

7] kel vl u] A wekovt 1570 A2} 1871 woll= =
Rosiglitazone &) d3 x|d5ol thal J3ke ofe] A=} 7183 2te] 7} §liTt Bk 3/ due] e HE, AdE

Sof oJ3l] BarEle). 19994 Patel 51Ve] 1257  rosigli- Akl | e Ex]o) vlate] 12719, 15704, 18719
tazone < WHe 503k 5 2T ~E S AU % A vhl Z) SEUEE, AYE A e ZYAEEX7) QA W3k

ZHEA O] S7FE Ao Bardh o] ofg] Ao T th 670l e] Sl EEA] el vlske] 15704, 18714 ue]
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N ZEEX 7L MU A ZAT). 671D ue] AU e Ak
FellzElEXo) vlste] 1271€, 15704, 1871€we] A=
Akl Ze|2E B2 7} v A Wekeh Gegick &
rosiglitazone A& & FFHd|2HE, AU X|chill F2E|
Egto] 371 ol 271 ell viste] ofw] Al S7el ot
(178.5 = 30.0 mg/dL vs. 194.4 £+ 39.1 mg/dL, 99.8 £+ 25.0
mg/dL vs. 106.3 + 27.4 mg/dL; 27| S EHE 5% vs. 3
N FFU-HEEE, 27 AUE A FH 28 E 55
vs. 370 A Aok FelmelEs), 127084 (185.3 +
38.7 mg/dL, 105.6 £+ 26.3 mg/dL; FFa|~HEs5, AU%e
Akl S 2EE ) ole 27| #h3 vglE Akl 7} §iSl
vkt B aslgivk 919 A7V A 371D wjel] e H 23}
AUE A FY2EE s 27 eEn =2 A 2 A
o] Azte}t ARz e} 91o] ATVt B Ae] 12749
wje] A7} xfolE Kol A £ A7 202%S ulds 3
A whol| Gegick 5779 A= 49782 o 2 dlof 1
AT FAAR] oS s 7] Wl o = Az

£ AT s Ak S e EX]E rosiglitazone
ol 370 5H 187/0€7HA] 2715kl vlgte] Sm Al =
gk}, o]:=rosiglitazone AR 1270195 % xehal Zgfl~
B S gho] 7] gholl Hlate] oA btk Ha?)o} fa}
3it}har & 4= 2t} Rosiglitazone AR 5 2= x| ¢kl 24
ZHE 557 Sk 9o 2 e va ) 22 HEl 7t
stk IEd A T E Al Fe~EE s 7R
7P &3 991022 rosiglitazone AMS- - Q1 A8
212097 28 0 7 743190 F. Rosiglitazone A
2%z 2k =127} 705193 lipoprotein lipase 2] 2
AE2 2707137, hepatic lipase mRNA 2 @28 7ha
A)7]31%° ATP binding cassette Al transporter protein ©J
mRNAZ Z7MA7IEE?. o]2]8t 7|71 50] rosiglitazone AH&-
Al A E A FE2EE R ASH 0" FTs=)
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AIP (atherogenic index of plasma)7 | ¥ il Z7] 2 37
4 7 vlsle] 15719 2 1870€ gho] 2Ju| A Wkl o]
= rosiglitazone AFEA] AU E A gkl o] )12} H7)7} Z7}a}
A= 28 AR 27 2 F rosiglitazone ARgo] A=
Achulo] S 2ha W FefellA] A3 F7A40
2 uptha Bt Ax) dx)F

Ao E U E Ao FY S v
(5 943 40 mg/dL 1|vE o34 50 mg/dL nwh7} %
W FY~EHE T =2 49 (5 W 40 mg/dL o),

r

50mg/dL ol ]3]

=
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T %

N
1= oX

|
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r% 9

osiglitazone ARE 3 1= A

ZHl=HES] F7PF 1S A8l thE At ofatd
rosiglitazone AFE 3= 10 Al | AH|Eo0] 35 mg/dL
w|el oA L% Aokl FY ~EEo] vl T8}
ATP?, o))k A= rosiglitazone©] THUE gkl Zaf|
HE 55713 Sxjol| A i = A e | ~HES 57
171 &3} Atk A& ovgit). = rosiglitazone A8
Ak fl7do] 2 gAtoll A A B Zgo] = L%

o) eSS v ST 7ol 3l

>

N

T
i
rlot
3
o
o
N,

- 9
_OL
8:)
)
)
]
i—’?

E3 49334 (adipogenesis) ] A 50] 9 5= Uef?, 2
A= rosiglitazone AHE 5 371EH-E] 187171112 A
Z71%kell vlste] o] QUAl oket. 1ok 370 Al
o] AT Folgt xfo)7} §ISlt). o= troglitazone A}
AlE 5717} 12~205 Foll SPgsts]Rlar 71 o fia= W
Ath= 71Ee] e} fAlsi.
T tE 3 HlasA] FlSivhe Algkle] qlvk B
ToAE A7 7t 68 2] Bt el o]} 5}
ARE3ISIE o2 gk eFEo] XA trte] He o
S HIA| LR o] §1gh ofe] Aol - Ate] Atel] FEkS v
A 7P = ek ey 2 Al A= ~EfRle|Y mlo| By
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EE A7V Bt ARgsIglon = ~El-I oL o]
E9) ARgo] & Aol M= YT A& AR AR
H) 2 A= 202902 Blad] e o] SXE e
2 187l vl &7 |7Fs <t rosiglitazone = ARE-EH0.
= rosiglitazone©] A, 9, A&l #x|= gl diste] &
T A3t

L oF5PA rosiglitazone o] & FZEAHEX= A 371€E
o] Ha = 7SI 71 o] 2= 7Ash 1871l = 2
713k F7EE O] AR AU E Ao FH X 3
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