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Abstract: To investigate the effects of small molecule compound bicyclol on type 2 diabetes mellitus
(T2DM) and its mechanism of action, KKAy mice were treated with various doses of bicyclol (100, 200, and
400 mg - kg* - d*) with metformin (200 mg - kg™ - d?) as a positive control, respectively. Age-matched C57BL/6J
mice were used as the non-diabetic control (Con). The effect on hyperglycemia was evaluated by the levels of
no-fasting blood glucose, fasting blood glucose (FPG), and glucose tolerance. Whole body insulin sensitivity was
evaluated by fasting plasma insulin (FPI) and homeostasis model assessment-insulin resistance (HOMA-IR). The
hepatic response to insulin was evaluated by insulin-induced activation of insulin signaling pathway. Western blot
was performed to detect hepatic protein expressions. All animal experimental procedures were approved by the
Animal Ethics Committee of Chinese Academy of Medical Sciences. KKAy mice showed T2DM characteristics
such as hyperglycemia and insulin resistance, including attenuated response to insulin in the liver. A 28-day
treatment of bicyclol suppressed both FPG and no-fasting blood glucose, in a dose- and time-dependent manner.
Moreover, FPI and HOMA-IR values were both significantly decreased, and hepatic insulin-induced-phosphoryla-
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tion of IR and Akt were up-regulated in KKAy mice after bicyclol treatment. Phosphorylation of FoxO1, the key

transcription factor for regulating gluconeogenesis, was also significantly elevated by bicyclol treatment. These

results suggested that bicyclol has some therapeutic effects on hyperglycemia in a time- and dose-dependent

manner in KKAy mice. Its mechanism might be attributed to improving insulin resistance, enhancing hepatic

insulin signaling pathway, and inhibiting gluconeogenesis. No significant interference on the hypoglycemic effect

of metformin by bicyclol was observed in this study.
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Figure 1 Chemical structure of bicyclol (C,gH,;Og)
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Figure 2 Effect of bicyclol on fasting plasma glucose in KKAy mice. Met: Metformin 200 mg - kg™ - d*; By-L: Bicyclol 100 mg- kg™ - d*;
By-M: Bicyclol 200 mg-kg*-d*; By-H: Bicyclol 400 mg-kg*-d™. n =10, x + s. *##P<0.001 vs Con; "P<0.05, “P<0.01, "“P<0.001 vs Model
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Figure 4  Effect of bicyclol on impaired glucose tolerance in KKAy mice. A: Changes of blood glucose levels after the glucose loading;
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Figure 5 Effect of bicyclol on insulin resistance in KKAy mice. A: Fasting plasma insulin level; B: Homeostasis model assessment-insulin
resistance (HOMA-IR). Met: Metformin 200 mg - kg™ - d*; By-L: Bicyclol 100 mg-kg*-d*; By-M: Bicyclol 200 mg - kg™ - d*; By-H: Bicy-
clol 400 mg-kg*-d*. n =10, x + s. *P<0.001 vs Con; "P<0.05, “P<0.01, “"P<0.001 vs Model
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Figure 6 Effect of bicyclol on hepatic insulin pathway and downstream regulator of gluconeogenesis. A: Expressions of p-IRp, IRS, p-Akt,
Akt in liver; B-D: Relative density ratio of p-IRB/IRS (B), p-Akt/Akt (C), and p-FoxO1/FoxO1 (D). Met: Metformin 200 mg - kg™ - d*; By:

Bicyclol 200 mg-kg*-d™. n=3,x +s. "P<0.05, “"P<0.01 vs Model
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A MHE BT AN, R, 7R/ BR OGTT SE46 Hhoxt
R0 5 B AT S TR R 4 S

Jof 85 2R AE U 2 B o R R S A R, 0 B

Az, I o) W o — T e ek e DR BB R - 38 1
Tl PR AL S % B R & 1 (glycogen synthesis, GS), 1 il
R J55 A BT R 5T BE AL LR ; 5 — U T I 1 FoxO1
PR AL A LV M, T IR S AR A DG B 1 IR A, 0
S DT T S B IE e, 1 FoxO1 5 GSK3p #i 3%
[ 5 A5 Sl B AR, ERABRST, BB R
55 5 & 324K (insulin receptor, IR) 45 & I 51 2 H s 4
PR AL 5B R K, 4k T A2 JE JEE & 22 2 AR K4 (insulin re-
ceptor substrates, IRS) & JJLBE 5% i 3- ¥ (phosphati-
dylinositol-3-OH kinase, PI3K) [ F&2 1k, ¥4 i% Akt B
B, BT 2E FoxO1 FBERR 1L, 0 e N A%, 400 i) 0 =
Az 20241 ACHIF R L KR S B K 2 S B U A 1 3R
o I % O AT P I AR IR R R R . XL
IRE 45 24 JE B B IRA AKL I R AL KT 2. 25 T
(I 6A~C), $&7 JH AT 41 2R 1 &% 25 15 5 10 it I S 30 o
W7t IR, FoxOL B R A /K 1 B & EF (&
6A.D), &/ XA EE REGS T U8 FLBE 5 AR/, AT g 2]
Wee ALK = M LB A ~F PR R, 336 D R0 e £ 3= 2 e IR
PR 503 2 BB FR O 1 B B AR OIRAS o e, WUER
B FOBUICIE & FH 2 s B 4 R o (1 7), WA S —
FH GUTC A i 47 D R0 15 22 18 0 T 38 oK LB S8 1 2
P 8

S22 AENIRIT I 46 (2 i 245 DU B, AT it i
3 KKAY /N B4 5 1 5 2 AR08 i i E JBe &% 3=
T OB S A, DT R — 0 4% 1) TR PR A A
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U6 708 PR A A T BT 58 T — FSUNG; R B
P HOSUNCA P2 ) UE AR o ASAIT 8 9 XA B
F T & 9 2 ZWE FR 9 4 g 107 B0 1R R T SR At 1 S e
e
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