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1.2 259 heilsn) SEMRAA T R (HY-13753, & [H
Med Chem Express 2 @) s AP EE (X100092, F i
BTRL T AR W B IRy A BR 2 W) 5 4 2 W A 00 35
(R21933, g AL MR A R 7D s i S A A
fiff Ccatalase, CAT) §if P4 A& M 12 7] & (BC4780)
MDA & & #1371 £ (BC0020) | L 4T % 1k fig
(total antioxidant capacity, T-AOC) ¥ M &, 77| &
(BC1310) ,Mouse IL-6 ELISA KIT(SEKM-0007) .
Mouse TNF-¢ ELISA KIT (SEKM-0034) (b 5t &
S FRHL A FRA FD s Histone-H3 HTK (AH433) (1
133 = RAEWEARA RS FD 5 I AN - 2L (hema-
toxylin and eosin, H-E) 4t 5] & (AR1180, ® X
{4 i A= 9y 4% W) 5 p-PISK (Tyrd67) (ab278545) .
PI3K(ab74136) .p-Akt(Serd473) (ab38449) ., Akt #i
& (abl18785) (¥ [E Abcam 4 7] ); p-FoxOl
(Ser319HL I (bs-20095R » 3k 5T 1 B4 77 £ Wy 35 R 25
) FoxOl $T & (C29H4, 3 [ Cell Signaling
Technology 2 @) ; ICAM-1 #i ik (E-AB-70046, &,
DUGH 3K B 4 A2 W) B B AR 2 \)D 5 Bractin
(66009-1-Ig) \NF-«B(p65) HL & (10745-1-AP) (3 [
Proteintech A H]) .
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1.2 Jrik
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BB 2 (DX10 20D F1 20 Y6 AR 20 (DX20 41 , A4
6 X, NCZM DC 4145 7 1E & T kL 5% s DX10 4
H1 DX20 4 7E 1E# PR 43 S A R L A1 1) AR
M, B AR A 0 TR R & 10 %0 F 20 %6 A B B i 4R
B SR 8 .

1.2.2 kW FBG 885, T 25 57 W5 5 A 22 =
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1.2.3 ELISA #:4/ BUiL g 1L-6 f1 TNF-o ()45
HOT RIS 8 AR, /N BRI S  IRIE S #
AR, AR S 1 h J5 .78 4 C&AFF 1000 Xg
B0 15 min, B R 2 B &5 10 B 45 46 T 45
ZH/N BT 11-6 F1 TNF-o 97 2,

.24 MR E IEH 21 CAT, MDA Al
T-AOC Frir BRI/ BURE U W 5 5 E ik B2
ZUIMAFRIBOR KB 219K HE 4 "CHAF R 12 000 X g
B0 15 min, B R 2 B &5 0 B 45 A6 I 4%
H/NEL CAT fit T-AOC 37 LA Jz MDA &4,
1.2.5 H-E Je a0 B H 20 B0 OB fF /)
BB AL, 0 400 2 B W, LS A Y0 A
W WP AR V) AL L VTR 4 pm BET . B K
KA H-E 3o, 3 7 b 8] 8 98O0 s T R
Bl B 24U 6 5k B0 L Bk ) R g 6 Ak
HEMEF . R Paller 30 X B /NG 451405 18 B F
FFVP43 B A 0 7 BE ML IE BE 10 > 905 48 B /N &
100 AN B /NEIC Sy o ARiE B /N I B4 5K A0 A
R L ar s RPRG B R 1y iTE R 2 Gy iR R
2 53 5 B /NG A I DN A B 18 AR 40 L O T i A Y
s RO 14

1.2.6 Western-blot ¥z AH & F Rk BUHT f
B 4120, H RIPA 24 i $2 HUE 11, 248 BCA 16l
FEAWRE ., EAZME)SEA SDS-PAGE % i i
7KL b S ¥ & PVDF i |-, il PI3K, p-PI3K,
Akt, p-Akt, FoxOl, p-FoxOl, NF«B, ICAM-1, Bel-2
1 Bax [ 318 7K 3, [ B DL B-actin A1 Histone-H3
N2, i ECL W5, B 6 %, 5 Image ]
AR AT E AT .

1.3 Giitegab ¥ R JH SPSS 18. 0 # k47 481t
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Student’s t-test fll one-way ANOVA #1745 it 4
Bro SANKE S, P<<0.05 HEMA G35 X,

2 &5 B

2.1 REBEEEREAR/N R FBG K S5MFH6T
2SR TR 8 JH JE . ARMERE T 4 FBG 7K P T RE.
5 NC #H % . DC 24 FBG K FFHE (P<<0.01) ;5
DC 21 He# AR T i  FBG 7K S F B (DX10 4 .
P<C0.05;DX20 #H: P<C0. 001), 5 DX10 £ [ #,
DX20 41 T B B, 22000 Se it 2% i L (P<<0. 05,
£,

&1 KA/ FBG 4%

Tab.1 FBG results of mice in each group
Hfj : mmol/L
il 2 5 M SR Z 5 8 A
NC 4H 8.75+0.95 9.13+0.03
DC 4H 21.3841.58 23.314+1,91%%
DX10 41 21.374+1.87 18.43+1.57%
DX20 4 21.254+1.79 15,4441, 71%# %4

Fh Rt X+S.,n=6. FBG. % i@ L #E; NC 41« 1F 3 % B4 5
DC 20 B8 R %) BB 20 3 DX10 20 - 10 % A B 2 20 ; DX20 2 : 20 % A M
Mg, 5 NC LA Yo v : P<<0.01; 5 DC 4l L%, # . P<<0. 05,
## £ .P<0.001;5 DX10 4 lb# . A : P<<0.05,

2.2 AW BEREAR /N B3 IL-6 Al TNF-o & &
5 NC 24 %, DC 4 1L-6 fl TNF-o ¥ F} &
(P<C0.000 1), A M BT HUE . 34 ¥ T B H 220
Bt 23 X (P<<0.000 1,P<<0.01, & 1), Hrh
DX20 4% DX10 20 T FE ] i,
2.3 RO RGN BB 4140 MDA i T
CAT f1 T-AOC #& P 5 NC 4]l #,DC 41 CAT
A T-AOC 36 7% F B . MDA & &8 F+ i . 22 504 41t
2L (P<C0.01) ;5 DC 41 L #e o AOBE B T i 5
CAT 1 T-AOC {f P IH & . MDA % f B FAIG, 22
WA Gt & X (P<<0.05), H DX20 2 745 fk %%
DX10 #H#f f (P<<0.05,% 2),
2.4 ARBEEEME /NS A ZUR B A H-E 3
80 7R s NC 20 /0N BUES I 45 #4385 067 » VB /N BRI /NS

ONC [mDC QNe  m oD
DX10 EJDX20 A
3001 srann FoRE 200 Fetedese

T.é 200k fotctk C o Ak
2 %
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n=6, IL-6: 140 Jfg /- £-6; TNFa: ift 8 3K 5 I} F-a.
NC 2« IE 4 B AL DC 41 Bl IR X5 B8 41 DX10 212 10 %6 Ak
B4 DX20 41:20% ABEREAL, A:1L-6 & ik ; B: TNFo & it
L) HL AL, ¥ v : P<C0. 015 ¥ ¥ Yo ¥ - P<0.000 1,
T A BERREAR /N B3 TL-6 1 TNF-o #Y & 4
Fig. 1 Xylitol reduces I1L-6 and TNF-¢ in mice serum

R 2 OABEET/NRE AL CAT MDA fil T-AOC 5
Tab.2 The effects of xylitol on the CAT,
MDA and T-AOC in kidney of mice

cear/ evpa/ craoc/
ol
(UemL 1) (mmol *« g~ 1) (pmol = g7 1)
NC 41 59, 46+4. 42 12.1044. 49 7.0240.59
DC 41 25,7443, 54%% 36,9447, 07%%  2,43+0, 15%%
DX10 4H 37.64+2,84% 27.5341.45% 3.46+0,317
DX20 4H 44,794+3.03%4 19,6641, 13%4  4,5540.66%4

T BN X+ S, n=6. CAT. it % b2 MDA Y ¥ ;
T-AOC: BPrA AE S . NCHLIEH %t AL DC 41 - 4 ik s 6 B4
DX10 41 :10 % AR B 41 s DX20 2120 % AW dE4l. 5 NC 41 %,
Yo P<<0.01; 5 DC 4l 4. #: P<<0. 05; 5 DX10 41 [t 4%,
A :P<0.05,

Y oK D5 B BCAE 5 DC 21 /0N LR 4 201 30 /D Bk
KRR A 5o RS L BN T 2 LR AE
S0 B A AR AW I 4 /0N B AR R Y AN [ A
JE B3 43 B /INBR B A LB /N AT IR BE S 38 T D
ANEFR B s (& 2), Paller #:3F 4 . DC 4%
P45 i E (P<<0. 000 1) ,DX10 20 F1 DX20 20 & 45145
14 DC 4l 5% (P<<0. 01, P<<0. 000 1), H DX20 41
WA DX10 418 8 (P<<0. 05,8 3),

2 NRUBHBUEMEE (HE R 6 X 200)
Fig. 2 Pathological changes in kidney of mice (H-E staining X 200)
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Fig. 3 Paller score for renal injury of mice
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Fig. 4 Effect of xylitol on the expression of PI3K/Akt /FoxOl signaling pathway proteins
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Fig.5 Xylitol regulates the expression of proteins related to the NF-«B signaling pathway
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JAK-STAT and NF-«B signalling systems could be a novel

Xylitol Alleviates Renal Injury in Type 2 Diabetes Mellitus Mice by Modulating
PI3K/Akt/FoxO1/NF-kB Signaling Pathway

ZHANG Jingxia', LIN Guowen', HUANG Zitong', WU Yuhang', PAN Si', ZHANG Chenhua®
1. Key Laboratory of Translational Tumor Medicine in Fujian Province, School of Basic Medical Science,
Putian University, Putian 351100, China;

2. School of Mechanical, Electrical & Information Engineering, Putian University, Putian 351100, China

ABSTRACT: Objective It is to investigate the mechanism of xylitol in ameliorating renal injury in
mice with type 2 diabetes mellitus (T2DM). Methods Mice were randomly divided into four groups:
normal control group (NC), diabetes control group (DC), 10% xylitol group (DX10), and 20% xylitol
group (DX20), with 6 mice in each group (n=6). To establish a mouse model of T2DM, all mice were
administered 40 mg/kg streptozotocin, except for the NC group.  After modeling, different ratios of xyli-
tol was added to the normal feed and administered continuously for 8 weeks.  Fasting blood glucose
(FBG) levels were measured; serum levels of interleukin-6 (IL-6) and tumor necrosis factor-« ( TNF-q)
were determined by ELISA; renal tissues were colorimetrically assayed for catalase (CAT), malondialde-
hyde (MDA) and total antioxidant capacity (T-AOC); morphologic changes were observed by H-E stai-
ning; and Western-blot was used to detect the protein expressions of p-PI3K, PI3K, p-Akt, Akt,
p-FoxO1l, FoxO1l, nuclear factor Kappa-B (NF-«¢B), intercellular adhesion molecule-1 (ICAM-1), Bcl-2,
and Bax in renal tissues. Results (1) Compared to the NC group, FBG levels were increased in the DC
group (P<C0. 01) and decreased after xylitol intervention, and the decrease was more significant in the
DX20 group than in the DX10 group (P<C0.05); (2) Serum levels of 11.-6 and TNF-« in DC group was
higher than that in NC group (P<C0. 000 1), and both were decreased after xylitol intervention, and the
decrease was more significant in the DX20 group than in the DX10 (P<C0. 000 1); (3) Compared to the NC
group, CAT and T-AOC was decreased, and MDA was increased (P<C0. 01) in the DC group, and after
xylitol intervention, CAT and T-AOC were increased, while MDA was decreased (P<C0. 05), and more
significantly in the DX20 group than in the DX10 group (P<C0.05); (4) H-E staining showed that xylitol
intervention improved diabetic kidney injury, and the DX20 group was more effective than the DX10 group
(P<C0. 05); (5) Western-blot showed that the expression of p-PI3K, p-Akt, p-FoxOl and the ratio of
Bel-2/Bax decreased, compared with the NC group (P<C0. 000 1, P<C0.001, P<C0.01, P<C0.001), and
NF-xB nuclear translocation and ICAM-1 were increased in renal tissue of the DC group (P<C0.000 1,
P<C0.01). Compared with the DC group, the xylitol intervention reversed the changes of the relevant
proteins, and it was more significant in the DX20 group than the DX10 group (P<C0.05). Conclusion
Xylitol ameliorates renal injury in T2DM mice through activating the PI3K/Akt/FoxO1 signaling pathway
and inhibiting NF-xB signaling pathway.

KEY WORDS: xylitol; type 2 diabetes mellitus; renal injury; PI3K/Akt/FoxO1l/NF-«B signaling
pathway; inflammation
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