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Fenofibrate Improved Acute Insulin Response in Subjects with Impaired Glucose
Metabolism and Hypertriglyceridemia

LIU Juan, LI Yue-xia, XU Wen, DENG Wan-ping, LI Yan-bing*
(Department of Endocrinology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] The study was conducted to investigate the effect of micronized fenofibrate on acute insulin response
in the subjects with impaired glucose metabolism and hypertriglyceridemia. [Methods] Fifty-three subjects were randomly (2:
1 ratio) allocated to fenofibrate group (n = 36, including IFG 3 cases, IGT 19 cases, IFG/IGT 6 cases, T2DM 8 cases) or
control group (n = 17, including IFG 1 case, IGT 9 cases, IFG/IGT 4 cases, T2DM 3 cases) without any intervention for 3
months. Fasting blood samples were collected for measuring fasting plasma glucose (FPG), free fatty acids (FFA), and lipid
profile. IVGTTs were carried out with measurement of plasma insulin before and after treatment. Acute insulin response (AIR), the
maximum insulin concentrations (Csyax) to fasting insulin (FINS) ratio (Cpsua/FINS) and values of the maximum insulin
concentrations increment (ACps) during IVGTT were calculated as indexes of first-phase insulin secretion. HOMA insulin

resistance index (HOMA IR) was used for assessing insulin resistance. [Results] After 3-month treatment, the lipid profile was
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evidently improved in fenofibrate group. Levels of triglyceridemia (TG), low-density lipoprotein cholesterol and FFA were
significantly reduced and high-density lipoprotein cholesterol increased significantly. Waist circumference was also significantly
declined. No change of above indicators was found in control group. In fenofibrate group, Cswmx/FINS and ACns were significantly
increased (median 8.4 pmol/L vs. 5.3 pmol/L, 808 + 473 pmol/L vs. 660 £ 472 pmol/L, both P < 0.0001), along with great
improvement of AIR (5585 + 3 441 pmol-L'*min™' vs. 4444 + 3 642 pmol-L'-min”!, P < 0.000 1). The level of FINS and
HOMA IR was also markedly reduced (108 + 65 pmol/L vs. 166 = 115 pmol/L, P = 0.002; 3.8 + 2.3 vs. 6.0 + 42, P =
0.001). In contrast, there were modest declining in acute insulin response (AIR: 4 313 + 1 943 pmol -L™-min™ vs. 5362 + 2 861
pmol-L"-min™"; Cps ya/FINS: median 4.6 vs. 7.0, P = 0.01; ACps: 641 + 286 pmol/L, vs. 720 + 321 pmol/L, P = 0.003 9)
and increasing HOMA IR (7.8 + 4.2 vs. 5.6 + 3.2, P < 0.000 1) in control group after 3-month follow-up. The improvement of
AIR was correlated with the decreasing of plasma FFA and TG (r = 0.41, 0.36, P = 0.002, 0.014), but no correlation with the
changing of FPG and HOMA IR. [Conclusions] These results indicated that short-term lipid-lowering treatment with fenofibrate
evidently improved acute insulin response and alleviated insulin resistance in subjects with impaired glucose metabolism and

hypertriglyceridemia. Moreover, the improvement of insulin secretion capacity may be mainly due to the relieving of lipotoxity resulting

from finofibrate.
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Table 1 Changes of clinical characteristics in fenofibrate and control groups before and after treatment (x +s)

n (male/  Age BMI  Waist circumference TG HDL-C TC  LDL-C FPG HbAle FFA
Group female)  (years) (kg/m?) (em) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (%) (mmol/L)
Fenofibrate Before treatment 36(17/19) 51+8 264 90+9 43£22 11:02 6014 30206 58+1.1 59+05 0.71£0.24
After treatment 26+4 88 +10° 19£1.0Y 1.4£03Y 51209 25205" 5608 6.0£05 0.560.09"
Control ~ Before treatment 17(10/7) 47+10 27+3 93138 36209 1101 6210 35:1.1 57209 61206 0.66+0.21
After treatment 27+3 93+8 41£20% 1.1£0.17 59£06 3108 6310 6.2+0.6 0.61£0.19

1) compared with before treatment P < 0.05; 2) compared with control group P < 0.05

23 BIFEIEER B MAEThAEME B EZRAM
T
231 AEENHELA IRYTE RO AR RS R

S ZE AT ZRAS B S . 1.2 4 min BRI Z S IME
BIRTT W 3G JBR 5% 2R G (L (M BRAE R I S
50% R BEV W 25 ¢ J5 2 min) SRS RN
2 | HAE B B 3% K[ ACs: (808 + 473) pmol/L

8.4 . 5.3,P < 0.000 17;AIR & k#E [ (5585
+ 3441) pmol + L'*min™' [ (4 444 + 3 642) pmol
L' -min”,P < 0.000 1, & 1], 75 #Y FINS,
HOMA IR ¥J 83 T [ (108 + 65) pmol/L H.(166
+ 115) pmol/L,P = 0.002;3.8 + 2.3 £, 6.0 = 4.2,
P=0.001,%2),
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Fig.1 The insulin profile during IVGTT before and
after treatment

After 3-month treatment with fenofibrate, FINS concentration

was significantly reduced, while 1 min and 2 min insulin

concentrations after intravenous glucose load significantly increased.

There was a reverse trend in the insulin profile during IVGTT in

control group. Compared with before treatment, 1) P < 0.05

232 R4l IVGTT & FINS Ab, 45 05 iR i
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mmol/L [, (0.50 + 1.34) mmol/L,AHDL-C: (0.26
+ 0.24) mmol/L [t (-0.05 + 0.09) mmol/L,P <
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1.42) mmol/L, P < 0.01), FEi# DAL AIR B3497
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Table 2 Changes of insulin secretion and insulin resistance in fenofibrate and control groups before and after treatment

(x=s)
FINS(pmol/L)  ACINS (pmol/L) Cps ma’FINSY AR (pmol/L/min) HOMA IR

Fenofibrate group Before treatment 166 + 115 660 + 472 5.3(6.1) 4444 + 3 642 6.0+4.2

After treatment 108 + 65? 808 + 473? 8.4(10.9)? 5585 +3441? 3.8+23?%

t(Z) value 3.371 -3.991 -4.493 -4.069 3.567

P value 0.002 0.000 0.000 0.000 0.001
Control group Before treatment 158 + 94 720 £ 321 7.0(4.2) 5362 +2861 5.6+3.2

After treatment 188 +71 641 286" 4.6(24)" 4313 +£1943"Y 7.8 42"

t(Z) value -1.924 2.06 2.581 2.25 -5.272

P value 0.072 0.039 0.01 0.024 0.000

Compared with before treatment, 1)P < 0.05; 2) P < 0.01. 3) is indicated by median (interquartile range).
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