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Protective Effect of Liuwei Dihuangwan on Diabetes Mellitus with
Liver Injury Based on SIRT6/NF-,kB Signaling Pathway
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[ Abstract ] Objective; To investigate the protective mechanism of Liuwei Dihuangwan on diabetes mellitus
with liver injury in terms of inflammation. Method: The 18 db/db mice were selected from animal model of
spontaneous type 2 diabetes, mice were randomly divided into model group, Liuwei Dihuangwan group
(9.75 g-kg »d "', once a day), resveratrol group (42.6 mg-kg '-d”', once a day) based on fasting blood-
glucose (FBG). The 12 litter wild db/m mice were randomly divided into normal group, Liuwei Dihuangwan group
(9.75 g-kg '»d™", once a day). The normal group and the model group were given the same amount of distilled
water by gavage. The mice in each group were treated for 16 weeks. FBG, triglyceride ( TG) and alanine

aminotransferase ( ALT) were examined. Histopathological changes were observed by liver biopsy hematoxylin-eosin
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(HE) staining. Silent information regulator 6 ( SIRT6), nuclear factor-kappaB p65 ( NF-xB p65), monocyte
chemoattractant protein-1 ( MCP-1), vascular cell adhesion molecule-1 ( VCAM-1) and intercellular adhesion
molecule-1 (ICAM-1) in the liver tissue were detected by Western blot. Result; Compared with normal group,
FBG, TG and ALT in model group increased significantly ( P <0.01) , protein expression levels of NF-xkB p65,
MCP-1, VCAM-1 and ICAM-1 in model group were significantly up-regulated (P <0.01), the protein expression
level of SIRT6 in model group was significantly down-regulated (P <0.01). Compared with model group, Liuwei
Dihuangwan and resveratrol could significantly reduce the levels of serum FBG and TG (P <0.01), the protein
expression of SIRT6 was significantly increased (P <0.01), NF-xB p65, MCP-1 and VCAM-1 were significantly
decreased (P < 0.05, P < 0.01), and liver steatosis and inflammatory cells infiltration were alleviated.

Conclusion: Liuwei Dihuangwan can protect the diabetes mice from liver injury, and its mechanism is related to

the improvement of lipid metabolism and the inhibition of inflammatory response.
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Table 1 Effect of Liuwei Dihuangwan on body weight, liver index

and FBG of mice(x +s,n=6)

4151 /:f”kf,l WZE IF 5 3 /miii,l
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iR - 57.33 £3.59") 36.52 £2.02"25.26 +3.10"
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Table 2 Effect of Liuwei Dihuangwan on expressions of TG, TCH
and ALT levels in serum of db/db mice(x +s,n=6)
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Fig. 1 Effect of Liuwei Dihuangwan on pathological changes of liver of rats (HE, x400)
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Fig. 2 Electrophoresis of protein expression of SIRT6 ,NF-«xB p65,
MCP-1,VCAM-1 and ICAM-1 in liver of db/db mice
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Table 3 Effect of Liuwei Dihuangwan on expressions of SIRT6,NF-«kB p65,MCP-1, VCAM-1 and ICAM-1 proteins in liver of db/db mice

(xxs,n=3)
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if 223k SIRT6 Al [ AT 4 J35 A 8 11 /K - LK G A Jpt
51 ) A B PR AR 4 . SIRT6 3 i 25 2 W4k PGC-
Lo, FE4 38 /N BB 7 200 B 9 335 107 1 77 4, DA T 12 3
BEREIAAE , S 5 P I A0 38> . SIRT6 3 i 41
c-JUN 5t 1) 412 4 25 DR 11 26 3 2% 4% T 4 4, SIRT6
it Z P o-JUN MK 9 5% 55, IR F 98 RE 56 PR 7 0 738
240 6 114 2 3K, S FR/IN BRUTF K 1 0 P 4 R AN 4T 44k, 3%
I c-JUN/AP-1 fi #F F % {2 & I 7 40 MCP-1, IL-
677" NF-xB AFAE T 2 Fh 4i o v 1) — 4% 5% (X
T . ZHZMe R R RAENREYNE, B4
2 1) 2 S R VR T B W 22 b S B4 0 BRI R S
RE R 2 B S B 0l i R Y NF-«B
(1 5 S 3 kL S 3R Ui 48 4 N T 40 MCP-1, VCAM-1

.32 .

FEH R B AKT . BRI 408 NF-«B &
R A A A B T AR /N U414 MCP-1,
VCAM-1 Fl ICAM-1 25 [ /) %35 & T+ &, $28 58
TR AR 2L, Ak I R I A B DD AE OG o IR AE 4
3 AR 7K ST 09 4 I [ A g S5 A3y T R LA
BAEM . NF-kB & 48 5iE N ) 8 22 1 7% S 1, R
SE RS L T p38 MAPK {5 7 % i B R AL , T3
i NF-«B ZBEAL, J5 3 NF-«B A 5 (0 Z 4 R K5
(R 37 51 o AN S 7S Rt 8 AL A 1 B P T R o T A
41 NF-xB p53 (W2 (1235, 0 T e i 3Rk
T G E KL, PR A HF AL S B . NF-kB [ 12 17
TETEHZ LY R, &2 REM 5 N T, NF-«B
P53 P JE AN R, 2 B R R Al 58 o0E R



525 B 12 1)
2019 4 6 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No. 12
Jun. ,2019

T 5 X B RAE PR - 19 5k 3R 58 76 B DR S O & E
R E AR o TERE R B R, MCP-1 Rk
AT BB R PR B U 00 ST BN o T AR B A A v
I WEE 1 WS NF-«B p53, i3 MCP-1 fy 3Rk,
SIRT6 5 NF-«kB W Hif; RelA 454, fi£ i# NF-«xB #
FER A 3+ H3K9 B 2 B AE 40 i NF-xB 5% 5% 3
PEEZE R ATME AR AL, SIRTG6 2 98 425 41 i 75 i (14
SRR [, 38 SL ) NF-x B 45 3 b A5 4K 86 14 A HL
TR MY 3

AR Y LB AT IERIRE, ERW
/0N B AR 0T G R R SRR T AR R 2 )N BUTE 8
JEL s B A B A 2 031, B A R[] ) SE K /) LAY
P i Y I A R R T R S AR 4
25 16 J& Je AR T 2 02 TE WA 2 A% I TE A A
LR ZH /N BRUCH Ik = 8 55 1A 48 Ar B R e, 25 i
B OA T v, PR I 5 K AR B B TR
W, PIRULES AL 41 /) B IE 25 1 ] DL 3R
SRS PR BURCIR 6B 5, HE e 6850 56 F 00 % 3]
JHF- 240 1 vy o i, R Sk 1 B T 40 M AR PR . DL B 4ROR
IZBAVZE /)N B B0 T A OO s L RE S, T
JE , 220k 2 1 25 el 2 AUBH PR (9 I RRE IR, OF s 3
YiGe TG, TCH F1 ALT &, BT b K, iF 20 800 & 95
PR, A< 52 56 B B 57 /0N BROWE DR 1 4 43 55 8

ARSI, 7S MR M B ALAE IR db/db /N B B
RO, 4 22 I 20 20 g 5 28 ¥, 15 NF-«B p53 Al
MCP-1 (425 K7 5 T A B i R . 7S R b 28 AL
Al REIE o fE JF SIRT6 ik, il il NF-«B £ 13Kk,
5T D 0 3 D] 1 3 o AR RE BN, S 2 i 4H N
(% . SIRT6 7E i 1D A i v ke 35 OB AE 1T, T Ak
YA YT IS0 34 97 B 550 o N R M ML 7 ok 3
W DR G 4 S PR R A T ol v I AR R
S ik — 25 DA MK ST B2 LE OB L e R
SIRT6 5 NF-xB p53 K& F 8k 1 MCP-1,VCAM-1 %
(AR LS e AR BE 23R T 2 BUOBE BRI 5 O I
PregE o, LA S G 4 v B2 25 25 5 A B e o

[ 5% 30k ]

[ 1] ChoN H,Shaw J E, Karuranga S, et al. IDF diabetes
atlas: global estimates of diabetes prevalence for 2017
and projections for 2045 [ J]. Diabetes Res Clin Pract,
2018,138(4) :271-281.

[ 2] Cusi K. Treatment of patients with type 2 diabetes and
non-alcoholic fatty liver disease: current approaches and
future directions [ J ]. Diabetologia, 2016, 59 (6) .

1112-1120.

[3]

[5]

[6]

[7]

[9]

[10]

[11]

[14]

[17]

Prattichizzo F, Giuliani A, Ceka A, et al. Epigenetic
mechanisms of endothelial dysfunction in type 2 diabetes
[J]. Clin Epigenetics,2015,7(5) :56.

Roberto C. Metabolic actions of hypothalamic [ J ].
Trends Endocrinol Metab,2012,23(4) ;179-185.
Tasselli L, ZHENG W, Chua K F. SIRT6: novel
mechanisms and links to aging and disease [ J]. Trends
Endocrinol Metab, 2017, 28(3) :168-185.

Vitielloa M, Zullo A ,Servillo L, et al. Multiple pathways
of SIRT6 at the crossroads in the control of longevity,
cancer, and cardiovascular diseases [ J]. Ageing Res
Rev,2017,35(5) :301-311.

Matsushita T, Sasaki H, Takayama K, et al. The
overexpression of sirtl inhibited osteoarthritic gene
expressiom changes induced by interleukin-18 in human
chondrocytes [ J]. J Orthop Res, 2013, 31 (4):
531-537.

Kitada M, Kume S, Takeda-wetanabe A, et al. Sirtuins
and renal diseases: relationship with aging and diabetic
nephropathy [J]. Clin Sci,2013,124(3) ;153-164.

2R RS SR, XA, S5 N B B L B IR K RURE SR
P B A SE R BIE ST [ ] v AR b B 25 2% 1)L 2011, 29
(8):1728-1731,1929.

Ap BT, AR T A Bl VE 5. 7S WK Hb U A R OSUN R
IRYT 2 B RS I R ST SOMEE [T ] P i 24,2016,38
(1):50-52.

ZEREN B B S, A5 X R b AL X PR v
KRB TCF-B, -smad @ & m [T]. 072 EH &
[H25,2017,28(8) :1811-1814.

RRTT A S PR [ M]3 R b
1 B2 BOR AR 2013 2 106.

OB IR TRB, AF L B B R M R R
B 19 £ e VR P RAR DG LR [ ). o A B ik s A
5,2013,29(2) :114-118.

XI5 e, R SCUL, S 475 S M 2 BB PR /)y BRUSE AL
HHRME db/db NSRRI P E SRS Y
24,2014 ,22(6) :54-59,74.

PRI FROL , 2B B PR ARG T I B 05 48 G 1
[ Rl 2% Meta 5387 [ J]. fFME,2017,22(9) :800-805.
Bazick J, Donithan M, Neuschwander-Tetri B A, et al.
Clinical model for NASH and advanced fibrosis in adult
patients with diabetes and NAFLD : guidelines for referral
in NAFLD [J]. Diabetes Care, 2015, 38 (7):
1347-1355.

Maximos M, Bril F, Portillo S P, et al. The role of liver
fat and insulin resistance as determinants of plasma
aminotransferase elevation in nonalcoholic fatty liver

disease [ J]. Hepatology,2015,61(1) :153-160.
- 33 .



5525 55 12 ] FEXEFFFRE Vol. 25, No. 12
2019 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019
[18] Hummel K P, Dickie M M, Colemen D L. Diabetes, a J Biol Chem,2012,287(50) :41903-41913.

[19]

[20]

[21]

[22]

(23]

[24]

new mutation in the mouse [ J]. Science, 1966, 153
(3740) .1127-1128.

NG, R, AR KUK ML L (1) BT 5 R
[J]. Wy/R{EEE 25,2016 ,36 (4).484-486.

BT EHAR BT K 5. SR M B ALK APP/PST /)
B 2T ACAZ BE ) B IR AR BE R G2 ma [T ] o [l S 5
TR F A ,2016,22(3) :148-151.

Sy RDT BT A ST Cx32 PRI S IR M B L
B L IR B DR BT R 1 S B HE LR [ ] b R S e
T2 45 ,2019,25(1) .76-81.

i By SO, FF IR, 2R AR AR, AL N R Ml BE LR BB 2 R
7N B2 40 i nephrin il podocin F23A M2 [ T]. B3
B 22247 ,2017,30(6) :795-798.

Ashraf N U, Altaf M. Epigenetics; an emergingfield in
the pathogenesis of nonalcoholic fatty liver disease [ J].
Mutat Res,2018,778(10) :1-12.

Elhanati S,Kanfi Y, Varvak A, et al. Multiple regulatory
layers of SREBP1/2 by SIRT6 [J]. Cell Rep,2013,4
(5):905-912.

TR AR L 1, 4% SIRT6 X/ BUK €)1 17 4
JEE NP R T RE RS [T ] v [ B A R R
2018,34(10) :1827-1833.

XIAO C,WANG R, Lahusen T J,et al. Progression of
liver inflammation and fibrosis

chronic driven by

activation of c¢-JUN signaling in sirt6 mutant mice [ J].

.34 .

[27]

[28]

[29]

[30]

[32]

Schonthaler H B, Guinea-Viniegra J, Wagner E F.
Targeting inflammation by modulating the Jun/AP-1
pathway [ J]. Ann Rheum Dis,2011,doi: 10. 1136/ard.
2010. 140533.

ZHENG X,ZHU S, CHANG S, et al. Protective effects
of chronic resveratrol treatment on vascular inflammatory
injury in streptozotocin-induced type 2 diabetic rats;role
of NF-kappa B signaling [J]. Eur J pharmacol, 2013,
720(10) :147-157.

WEI M, LI Z, XIAO L, et al. Effects of ROS-relative
NF-kB signaling on high glucose-induced TLR4 and
MCP-1 injury [ J]. Mol
Immunol,2015,doi:10. 1016/j. molimm. 2015. 09. 002.

KANG L, HU J, WENG Y, et al.

expression in podocyte
Sirtuin 6 prevents
matrix degradation through inhibition of the NF-xB
pathway in intervertebral disc degeneration [ J]. Exp
Cell Res,2017,352(2) :322-332.

Kim H S,XIAO C,WANG R H,et al. Hepatic-specific
disruption of SIRT6 in mice results in fatty liver
formation due to enhanced glycolysis and triglyceride
synthesis[ J]. Cell Metab,2010,12(3) :224-236.
XN T B, 45 A PRGN OR b B IR T
2 AUBEFR ST PR IE [ ], b [ S 38 O ) 2 A A
2014,20(11) :192-194.

[REHE HAM]





