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Improvement Effects of Ethanol Extract from Taxillus sutchuenensis on Blood Glucose Level, Liver and
Renal Complications in Type 2 Diabetes Mellitus Model Mice and Its Mechanism

LUO Zeping', LI Li*, PAN Liwei', LAl Hongfang' (1. College of Chemical and Biological Engineering, Hechi
University, Guangxi Hechi 546300, China; 2. College of Pharmacy, Guangxi University of TCM, Nanning
530200, China)

ABSTRACT OBIJECTIVE: To study improvement effects of ethanol extract from Taxillus sutchuenensis on blood glucose level,
liver and renal complications in type 2 diabetes mellitus (T2DM) model mice and its mechanism. METHODS: T2DM model was
established by high-glucose and high-fat feed combined with intraperitoneal injection of streptozotocin. Totally 60 T2DM model
mice were randomly divided into model control group (normal saline), positive control group [metformin, 150 mg/(kg-d)] and T.
sutchuenensis ethanol extract high-dose, medium-dose and low-dose groups [30, 15, 7.5 g/(kg-d), by crude drug], with 12 mice
in each group. Other 12 normal mice were included in blank control group (normal saline). After given drug solution or normal
saline for consecutive 28 d, the serum levels of FBG, FINS, IL-2, IL-4, IL-12, IFN-y, Scr, BUN, ALT and AST were detected;
24 h urine was collected to detect the Ucr levels. The insulin sensitivity index (ISI) and insulin resistance index (HOMA-IR) were
calculated. HE staining was used to observe the pathological change of hepatocytes. The levels of Bcl-2 and Bax in liver tissue as
well as the levels of TLR4 and NF-kB p65 in renal tissue were detected. RESULTS: Compared with blank control group, the
serum levels of FBG, FINS, IL-4, ALT, AST, BUN, Scr
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P e R A T LR 7 BT H (No.2017KY0581) s a3t 24 and HOMA-IR value were increased significantly in model
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S PRI WL BFSE 07 1 P2 20 R AL 252 . WL - 0778+ and ISI value were decreased significantly (P<<0.01). The
3141892, E-mail:516328522@qq.com hepatocytes showed obvious pathological changes. Bcl-2 level
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levels of TLR4 and NF-x B p65 in renal tissue were increased significantly (P<<0.01). Compared with model control group,

histopathological changes of liver were relieved significantly in 7. sutchuenensis ethanol extract groups. Except that there was no

significant difference in serum level of IFN-y and level of NF-kB p65 in renal tissue in 7. sutchuenensis ethanol extract low-dose

group, other indexes were improved significantly (P<<0.01 or P<<0.05). CONCLUSIONS: T. sutchuenensis ethanol extract can

improve high blood glucose, liver and renal complications, and protect liver and renal function in T2DM model mice. The

mechanism may be associated with improving immunofunction, up-regulating anti-apoptosis factors, down-regulating the expression

of apoptosis-promoting and inflammation- promoting factors so as to maintain the functional status of hepatocytes and reduce the

degree of renal cell damage.

KEYWORDS Taxillus sutchuenensis; Ethanol extract; Type 2 diabetes mellitus; Complication; Liver injury; Renal injury; Mice
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2)g, VT BERR S L b PR it S A el
IES - SCXK (44)2014-0002, 256 fir F 3 afi il kLl [ 7k
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3 #R
3.1 BREFAFEFEYX T2DM BB/ M 4E 1 fE B =18
eS0T

52 Ff R4l e, AR BE2H /N BRI LS FBG
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BHA T B 2 0 5 27 A B &5 e 2N LA LS FBG

FINS 7KF- & HOMA-IR {3 2 2 FEAR , ISTE 22 T+
S G B L (P<0.01 8 P<0.05) , P 0L 3% 1

(VE 75 28 d 4R 25 18], B 2s O IRE AN HARZH A /N

FeT, PG B AR R0 ; LU 53K

x1 BFHNRMEEKFEFEDRHEXIERGN S

(x*s)
Tab 1 Results of blood glucose and insulin-related in-
dexes in mice of each group(x*s)

A5 n FBG,mmol/L FINS, mIU/L ISI HOMA-IR
= EATIRA 12 184240662 128951783 —3.100£0353  1.048+0356
FRR 8§ 254022810 4371+18357 —6419+0.153°F 27.58244.045"
PR e 9 18528+39757 16580+ 1.8687 —5.699+0230" 13.622+3.1407

FUEBIEARA 10 17802448407 183091386
FWEFHTRESE 11 1901726133 19785119817 —5.881£03707 169705830
ZWAFHUDICRES 0 2151423720 21639121387 —6.126£0.1937 20.731+4312°

s 528 P R AR, P<<0.01; SIS B AT L4, *P<<0.05,
"P<0.01

—5751£0292" 14555+3912"

Note: vs. blank control group: **P<0.01; vs. model control group,

“P<<0.05,%P<0.01
3.2 REFLFEEW T2DM #2175 4 FE 789
Egur]

523 0 BE A P e, AR TR X B 2 /0N R 3 P T2
IL-12 IFN-y7K -3 @ FEAIG, IL-4 K F 3 T, 25 5%
WA G2 R X (P<0.01) . 5 M7 A2 FL A6k , PRI

X FECZH I S A A R ) A% R0 20N BRIt v P IL-2
IL-12 IFN-y/K -2 5 2 T4, IL-4 KOF B 3 BAIC, bR 5%
A A AR YR R 4 09 IFN-y &b, AR T8 H5 22 A 40
TR L (P<0.01 8% P<<0.05), L& 2.
x2 FANRODFABMEFKERUVER (X5,

pg/mL)
Tab 2 Results of serum levels of cytokines in mice of
each group(x*s,pg/mL)

A5 n 1.2 14 IL-12 IFN-y
A 12 10808513375 124041743 302605361  24216£5910
FERI R4 8 48975£10.132°° 50.198+7.679° 15.990+4.071° 15,693 +3.504"
ey 9 74901£21.996% 23.851+2829% 2486042665 21.910+4.115*
FHEBRYAAESE 10 72418216951 29.662+5390% 2342045859 20.123+5219°
FWEFRTRES 11 683361171387 3124536712 25672471047 19.562+4.039°

RHAFHIAERE 9 609701115067 3548243857  2047244566° 17.617+2.026

525 IR R, * FP<<0.01; AT IR A e, 'P<<0.05,
"P<0.01

Note: vs. blank control group: *
“P<<0.05,"P<<0.01

3.3 RELMEIREYX T2DMEE/NRIF AL REET
1 .M iE AT Ih BE R AR & BT 4H 42 & Bel-2 Bax 7K F |
_El.;ur]

3.3.1 AL L 25 PO BR A /N R 2 40
MU ZE R SEHE 43 BRI K N AT A A% 58 5% 5 BB AU Xt
HEZH /)N BRUH 2 200 B o 25 30, A At A A sl 2 L JH- 20 i
IRBE S A7 A IR G2 5 BH A X B A RN 5 2 A R Ee ) 4559 o

*P<<0.01; vs. model control group,
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Fig 1 Microscopic changes of liver histopathology in

mice of each group (HE staining, x100)

3.3.2 MG AFIIRETEbE a5 IR AL Fh i, ARG
MR/ o ALT  AST /KB BT m , Z 5154
£R3 BAENRIMEFRFHAEFSFRFIFFALA S Bel-2 Bax K ENELER (X £5)

Tab 3 Results of liver function indexes in serum and the levels of Bcl-2 and Bax in liver tissue of mice in each group

GiiteE i L (P<0.01) . SjEEAYXEHELL H A, BRI X R
2 NS 7 LR AR A 45 0 i A/ BRI 3 Hh ALT L AST /K-
PR, 22 R SR L (P<0.01) , FEILER 3,

3.3.3 P4 Bel-2 . Bax KV 525 [0 IR HL4,
PR TR X6} 8 4 /)N BB 4 7P Bel-2 7K SF B Bel-2/Bax H B
¥ 5 AR, Bax AP B E T, 2 R A 5T L
(P<<0.01). SRR IR A H A, BH P ok I 2 0 58 2 2
Tt 4 40 2% 91 i 2 /S U4 2 Hp Bel-2 7K F- J¢ Bel-2/Bax
OB 8 2 T, Bax /KP4 B 5 AR, 22 R A Geit+
X (P<0.018;P<0.05),ELF3,

3.4 BREEFERW T2DM EEUNR S ThaeistRin &
4823 ¢ TLR4 NF-xB p65 7K B 2411

341 HIIREERR  S5AS O B HRA ARG R /N
FRUMLIE H BUN  Ser KF-34 8 3 87, Uer 7K F i BRI
R IE G L (P<0.01), SRR REZH Fds , B
P RRZH RN S 27 A B ) 25 37 128 /N BRUITLI 7 BUN . Ser
IKOFB1 8 BRAIK, Uer AKOF- 38 T8, 22 5390 Geih2#
X (P<0.01),3EWF4,

3.4.2 'HLHZh TLR4A NF-xB p65 /K F 525 F1xf B
Fe e, AR B 2H /N U 414 R TLR4  NF-xB p65 7K
VIR ET S, ZR A% E L (P<0.01), HHER
Xof R LA, BHE X B 2 R 5% 2 A B ) 2% ) e 2/ B
B 2H 24 o TLR4 \NF-xB p65 /K- i Z FRAK , B 3 27 AL
PRI B2 Y NF-kB p65 24, 484522 R4 5¢
AR L (P<<0.01 85 P<<0.05), BEILF 4.

(xxs)
it 1 ALT,U/L AST,U/L Bel-2,pg/mlL Bax, pg/mL Bel-2/Bax [
SRR 12 19.324+2.461 27.974£4.080 319.295+51.810 372+ 1.082 96.414+46.550
FAI R4 8 50979+6.836" 606694825 184.146+33.178" 972442246 19.390+3.887"*
PR} e 9 31.61045.036* 38.998+3.743 291.647+70.824° 5907+1.866% 486241171357
FA R RN 10 33.060 £ 5,086 4049714038 340,749 £ 54,631 622241945 60.370+22.480"
RUERT AL 11 34.56243.156” 4).875 44,662 292.382+70.580 7.11042.015° 453341 19.965°
KRN R4 9 38779+ 6.8497 45644154267 280.955 % 58,904 74514 18717 40,596+ 14.357°
T 2 I BRAL R, * P<<0.01; RN R4 LR, *P<<0.05, “P<<0.01

Note: vs. blank control group, *“P<<0.01; vs. model control group, P<<0.05,”P<<0.01
x4 BAENREINEEFSIRFNS HEA F TLRA NF-kB p65 /K FHMEZER (x+5)
Tab 4 Results of renal function indexes and the levels of TLR4 and NF-kB p65 in renal tissue of mice in each group

(xxs)
415 n BUN, mmol/L Ser, pmol/L Uer, p.mol/L TLR4,pg/mL NE-k B p6S,ng/L
25 I 12 367820983 215546993 2877£0.784 66,578 % 19.688 0.834+0448
R R 8 11.83243.906™ 38.79146.548° 0407£0.092° 144.786+23.696"* 1.306£0.156™
TR R4 9 5.836+1.506* 26.754+4.749* 0.672£0.238* 92,654 37,046 1030402197
REERARA R4 10 6.016:+2.798 2789146078 0.692+0317° 98319421035 0982402317
AR A 11 711543217 29510+ 8.885° 068940331 106.898 26200 111440213
FA LRI A 9 §205+2.761° 30.355£9.841° 0.572£0215° 114.123£18.168° 123740218
W A IO IR HER, " P<<0.01 5 ST IR A g ,"P<<0.05,7P<<0.01

Note: vs. blank control group, **P<<0.01; vs. model control group,”P<<0.05,”P<<0.01
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T2DM F & R iR A7 BF S 8 240 S B 38 s 1 9k B0 22
5%, Th1{H f Th1/Th2 FCAE 58 FEAR S H R 2R,
Th 4t it 1Y 5 Bl T 408, 35224354 Thl 41 ifl5 Th2 41
JfL - R B 2 S BEOUL IR e e D RE T B, 5 R v A
() J2 A 5 I 2 B3 ks S 2086 5 B 40A 40 I Dh RE T B
TR 2 A0 AN 2 S M LR IBHE 5 D REDY . TFN-y
IL-2 IL-12 %5342 Th1 20 i 53 W4 1) 9 5E IR -, TL-4 )R
Th2 4H 53 W6 1Y RAE R 70 A GE A IR, 5 75 4 T
Yrhe i & S = T2DM B AL /N Bl i 77 IL-2  IL-12  INF-y
IR, B IL-4 7K, SR R4 /N R S e Tk o

ALT \AST FZAFTE T A0 b, 24k 52 2] 47
SO I RERE R, SRR M., 5 O I KF T
Y E IR AR EEE . Bel-2 . Bax VE 4RI 1=
7, o0 5l B AR H TR T AR 8 T AR, W A e
HAMRE RS RAEFRT, AR5 L, 25 ERIRY
REC 35 T2DM A58 /)N BT 2 7 IRBE B £ 4 A0 45
FRAEIR , 2 PR HIM 35 e ALT L AST /K-, R AE i 2%
Tt HF 41 4090 Bel-2 7K} Bel-2/Bax H A | A Bax
I, R IR XA A N B I D R B — 2
GRyEA, BX —EHS FIRGTIR T Al TR
PATAH G IR 7 T 4 A i D R A 2K .

BUN & L3¢ I R LAY 55 —Fh & B AL &4
Ser J2& LR ZEA N AT ™ 9, W3 35 2 28 i B /N ER g
S HEH S, B4 BUN . Ser . Ucr 7K -4 75 4k A 1 b
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