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[ Abstract ] Objective; To observe the effect of Xiaozhitang on intestinal flora of non-alcoholic fatty liver
disease (NAFLD) model. Method: Mice were fed with D12492 high-fat diet for 16 weeks to establish the NAFLD
model. After successful modeling, they were randomly divided into model group, high-dose Xiaozhitang group,
middle-dose Xiaozhitang group, low-dose Xiaozhitang group, fenofibrate group, normal control group and
Xiaozhitang control group. All of the mice were given normal diet. Meanwhile, drug groups were given the
corresponding drugs, and control group was given equal volume of normal saline. Nine weeks after administration,

all of the mice were treated with intraperitoneal anesthesia with 3% hydrate to collect serum. Total cholesterol
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(TC) and Triglyceride ( TG) content in liver tissues and aspartase aminotransferase ( AST ) and alanine
aminotransferase ( ALT) content in serum were detected by automatic biochemical analyzer. The expressions of
tumor necrosis factor-alpha ( TNF-o ), interleukin-6 (IL-6) and Lpopolysaccharide ( LPS) were detected by
enzymes linked immunosorbent assay ( ELISA ). Two liver tissues were collected for paraffin embedding,
hematoxyhin-easin ( HE ) staining and oil red O staining. Bacterial counts of Prevotella, Bifidobacterium,
Escherichia coli, Fusobacterium and Lactobacillus were examined by Real-time polymerase chain reaction ( Real-
time PCR). Result; Compared with normal group, blood lipid, insulin ( INS) and insulin resistance index
(HOMAR-IR) were significantly increased in model group (P <0.05, P <0.01). Compared with model group,
TC, TG, FBG, FINS, HOMA-IR were lower in experimental group (P <0.05, P <0.01). However, there was
no difference between model group and fenofibrate group. The bacterial counts of Prevotella, Bifidobacterium
Fusobacterium and Lactobacillus in model group were lower than normal group (P <0.01), and Escherichia coli
was higher in model group. The bacterial counts of Prevotella, Bifidobacterium, Fusobacterium and Lactobacillus
were much higher in high-dose group and middle-dose group than that of model group (P <0.05, P <0.01).
However, the bacterial count of Escherichia coli was lower than model group (P <0.01). There was no difference
between model group, the low-dose group and the Fenofibrate group. Conclusion: Xiaozhitang can significantly
improve insulin resistance of NAFLD, reduce lipid and inflammation, which may be related to its effects in
adjusting intestinal flora and improving the growth of Lactobacillus, Bifidobacterium and other dominant flora.

[ Key words ] non-alcoholic steatohepatitis; Xiaozhitang; intestinal flora; tumor necrosis factor alpha
(TNF-a) ; interleukin-6 (IL-6) ; Ipopolysaccharide ( LPS)
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MR BRI ZH T D12492 5 R 1A R SR S
L5 350 /NEURITAGHE (GLU) M5 1050 & ( it o
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T FE BF 5% BT, it 5 4 9 Sk 20161012, 20160715,
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Thermo Scientific /3 7] ) , Neofuge 23R % &5 = & i &
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HKEE . HFLBRAESLL T AH,
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BE T MBI AR AN IR I kAL (R

2.4 L5 Y B DNA $2HC 2 IR0 & U P
D5 BN BRI i N 25 W) 5. DNA IS THAZ R Wk 2
DU 4SO 5 42 Y DNA ¥R B2, - 80 C 4 M, LU 4
J& W28t & PCR &l .

2.5 SERPIEaE B PCR KD AHSC L 3Rk
K% (25 pL):10 x Buffer 10.0 pL, I F #5149
(2 pmol-L™") & 1 pL, DNA i 4k 2 pL, MgCl,
2.5 wL,dNTP 1 pL, Taq fi§ 0.4 wL, X 7% K N &
25 pLo N 45 :95 C, B M 5 min; 95 C 48 %
20 s, 1R JOR B S QA BB FT R S0 °C, AT
W FLERAT B A K R A Tl 55 °C 45 5,72 “C A fif
45 s JEFF 40 ¥k ,72 CJ5 &A1 5 min,4 C{{1F. PCR
7 ) 3 3 3 A A PR UK S H E DNA ) 4l Ak i)
& H R B, sl A ) R R R e A
He g 25 B #) i 47 SYBR Green SEZH 980 0E
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2% P A AN G 2 xS T 51T B bR v
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F1 ZHEAXEEPCRIYWEINRMEE . BIFFE
Table 1 Primer sequences of microbes for Real-time PCR, annealing temperature and regression curve
4 T A R SN (57-37) K /bp =105 75 72 R? Ty/C
TR K EH % GGTGTCGGCTTAAGTGCCAT 151 Y=69.13 -3.65X 0.994 85 50
T CGGAYGTAAGGGCCGTGC
BB FT B i TCGCGTCYGGTGTGAAAG 243 Y =62.77 -3.32X 0.999 21 50
T if CCACATCCAGCRTCCAC
PN R i CATGCCGCGTGTATGAAGAA 113 Y =62.06 -2.89X 0.994 79 55
Tt CGGGTAACGTCAATGAGCAAA
AT i CGCAGAAGGTGAAAGTCCTGTAT 100 Y =56.21 -3.01X 0.996 27 55
T % TGGTCCTCACTGATTCACACAGA
FLRAT % CACCTTCCTCCGGTTTGTCA 126 Y =57.53 -2.58X 0.999 48 55

Tt CGAGCGCAACCCTTATTATCA

ANER 93 AR e 45 2 e B b R AETI2 L R
AAET- 4 H IR E A AR T 4 H o) a2 iR
AT 1 H ARl E B 10 g A L5 2R
ViR

3.2 HIRTX/NRIMLARRE R 45259 B, S5 1E
WA LB, SR A v TC, TG & 3 B % Jh s
(P<0.01); 5EEMA LA, % 45 25 41 L3 TC, TG
FHEURFEMR(P <0.05,P <0.01) ; bl I5 7
) AP0 2 i iR R (P <0.05) , &
A WK 2,

Fx2 HEHNNBRMLEMZM(x+s,n=10)
Table 2 Effect of Xiaozhitang on lipid in mice(x +s,n =10)

mmol- L ™!
HH HE/gkg ! TC TG
EH# - 2.351 0. 834 0.562 +0. 169
i - 5.711 0. 855% 1.325 +0. 0727
ETH 85 2.939 +0. 405" 0.589 +0.075%
HAE D 85 3.502 £0. 650" 0.542 £0. 132*)
42.5 4.354 0. 654%% 0.744 £0. 110%
21.25 4.632 £0. 7482 0.871 £0.326"%
Ak DL 0.05 3.950 0. 629%% 0.700 0. 075%

WS EWAEED P <0.05,” P <0.01, SHEBA HEP<
0.05,% P <0.01; 5915 %5 & 41 L8> P < 0.05; 5 35 ik % 7l
B P <0.05; HAEH DSR4 H T P <0.05(£ 3 ~6 ),
3.3 HARITX/NRF I RER R 5 IR R SR TH
20 b A, AU A I ALT, AST & 2% F+ i (P <
0.01) ; SHEAIAH LA, W IR s L v AR FR) 45 2 1l 7
ALT,AST #J 2 B (P <0.01) . R DUARAH 58
RUZH WO 8 22 5, Hoh i s v v ) i 2 b IR
F LI ALT i (P <0.05) , A7 57 AR 1
TH IR & ) B L AST 5 rp AIGGR] & LB TE P
25, W3,

*3 HEAFXMNRMFE ALT,AST BN (x +5,n=10)
Table 3 Effect of Xiaozhitang on serum ALT and AST in serum of

mice(x +s,n=10) U-L-!
M HE/g kg ! ALT AST

EH - 14. 684 £2.788 25.429 +7.286

i - 86.700 = 7. 427 60. 645 +4.241%

EH 85 16. 157 +3.867% 24.668 +7.671%

g% 85 18. 538 +6. 144>*°9) 28 978 +8. 758
42.5 27.851 6.227%%  34.572 £8.972%
21.25 28.041 +4.633>% 34,089 +7.331%

A 145 DL 4 0.05 76.513 +7.241% 54.891 +6.961%

3.4 WHEITM/NEIR BEMEmW 5 IEE 4
A, A 41 /N B, FBG, FINS fil HOMA-IR 1 2 F 25
(P<0.01); 5H R LA, 4576 97 41 /0 B FBG,
FINS ,HOMA-IR B i J&{K (P <0.05,P <0.01) , H
I AR 5 R i 20 HOMA-TR e rp AR50 & S Ak
DURRZH ] B FEAR (P <0.05) . W3k 4,
3.5 JHAEXS/NEULIE N LPS, TNF-a, IL-6 7K - [
S 5 IE A A, IR /N B LPS, TNF-«
A TL-6 7K 2 Th s (P <0.01) 5 SRRV LA, %
BT A TNF-o, IL-6 7K 7B 1 fE AR (P <0.05) , H
TG = ) i 41 TNF-o 88 ARG £ S Al o DURR 4
BB (P <0.05) , WES,
3.6 WHIEIX/INRIAIE FEFEHAERENEWN 5
I A, B AL /N RS I N AT R 8 IR IR
WE WEMRE AR E S E WD (P <
0.05,P<0.01), RKIpHRAwE & BT (P <
0.05) , IEWAS5IEHA L T B 25, 54
LA IR e v R 2H TP AR AT TR R SUEL AT TR &
FLRRFF A £ 5 W] W TH s (P < 0.05) , KW 3% A T 5
IR (P <0.05) 18 i5 7 %50 &4 R 3 DLRR
HEBAHATESR, WEO6,
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F4 HEZMESAM IRHBIE(x+s,n=10)
Table 4 Effect of Xiaozhitang on IR in mice(x +s,n =10)
25 51 Fl 4t /g kg ™! FBG/mmol - 1.~ FINS/mIU-L " HOMER-IR
E - 5.046 £1.027 17.958 +1. 106 4.421 0. 955
i - 15.067 +1.621% 29. 881 +4.188% 15.203 +1.700%
ETH 85 4.340 +0. 908" 16.512 2. 177% 3.393 +1.138%
Mgz 85 7.124 £0. 737" 22.879 +1.932% 6.952 £1.311%*3:¢7
42.5 10. 145 + 1. 394%% 23.683 +2. 676" 10.274 £1.771%%
21.25 10.268 +1.414%% 23.908 +3. 008> 12. 166 +2. 4183
Ak D FF 0.05 9.274 +1.509%% 24.014 +5.235"% 9. 865 +2.488%%
x5 HEAWNSAMNRDFNAREFHZME(x+s,n=10)
Table 5 Effect of Xiaozhitang on serum cytokine in serum of mice(x +s,n =10)
253 /g kg ™! LPS/pg-L~" TNF-a/ng-L ™" IL-6/ng-L~"
E# - 9.294 +2.298 36.489 +9.910 23.192 +5.245
R - 15.143 +1.601% 77.142 +8.192% 291.311 =160. 305%
1E 85 6.739 £1.241% 42.078 £8.861% 23.194 +6.237%
H IR 85 9.759 = 1. 443" 42.516 £5. 0367 52.286 +3. 804"
42.5 12.852 +3.581% 54.459 +3.287% 70. 540 + 13. 449%
21.25 12.738 +5.027% 60. 377 +2.489%% 94.338 +26.051%
B[ N 0.05 13.727 +3. 169" 70. 677 +12.091% 133. 622 £22. 435%

#6 HEAMEANRGETEAHSEBOHM(¥25,n=10)
Table 6 Effect of Xiaozhitang on content of major bacteria in intestine of mice(x +s,n =10) copies-mL !
4157 HlE /g kg™ BT R AT T - 5 IR QTR R U KT 1R FLRRAT KW A Tl
E# - 9. 650 0. 020 14.507 0. 012 12. 367 +0. 300 13.973 0. 201 11.250 £0. 061
L7 - 8.930 +0. 046> 14.003 =0. 172 11. 860 +0. 854" 12.773 =0. 040 12. 643 =0. 124
iE 85 9.813 £0.777% 14. 470 +0. 026% 12.560 +0.217% 14. 183 +0. 166* 11.250 0. 191%
AR 85 9.717 0. 059% 14.573 +0. 029 12.443 £0.051% 14.097 +0.031% 11. 680 +0. 030>
42.5 9.627 0. 839% 14.390 0. 035 12.377 +0.031% 13. 960 =0. 104+ 11.743 £0.029%
21.25 9.167 +0. 248% 14.307 0. 050 12.267 £0. 127 13.467 £0.085%%  11.927 +0. 146>
[N Ee 0.05 9.223 £0.110%’ 14.213 =0. 021 12.077 +0. 159 13.493 +0. 181> 11.810 +0. 040>*
3.7 JHBEAXT/NEFNER AL BT Ji A B S B A s AR e AR e R L R Y R D s

JIE 2 TE /N e IR 240 10 A% 45 A8 3 A, 0 R DL
i JE A R DL S A SR T, T R 5 K 3 b, i 37
HUI /N 25 AR SE R R DA/ IR o BT T BT R
DL ETHE A GVGTRR o AT 2 I/ i J] 320 1 4 L ke A W
ELT R i O A WP 59 =1 TR 5 A A
5 BSL R B i 105 25 96, T 200 B A Rl 5% T 22—, T L
SERFEAS  HFAREEAANTG o TR rhon) B 2T/
I v JEF 40 rhon] DS 1 /N 1 T AR M A AR AR
P4 I 5 746 P PR 45 0 T AT, T 00 R AL b ik % S 3
FEOCEE o TH i 1 RG2S AR o DR LT/ i o T 4
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NASH 5 S JIF Bk i s 3 BUAY 98 0 S B, &
1S VAT O, TRIR T RN 2T 4k AL, H b BT 290 i 4540
RE S EOUIT D BB AT . IR R Y CSTBL/6] /N B
B X v i Tk iy ml AR A S, 3R B A X 2R
FrAEA NASH RRAE , 405 AR MLAE 98 AE 52 0 AT AR s
ARPEN RS SRS I I 7 P TC, TG K F R
JUE 5 B 2 5, LRV H 0 i 1 35 FR, AST, ALT, LPS,
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AVIEH 4L BL IETEAL; C BRI ;D ~ FOIE R & b ARGk 25 G ARV DUARZE (1 2 )

1 HEAX&ENRFHELBRME(HE, x200)

Fig.1 Effect of Xiaozhitang on hepatic tissue of mice in each group ( HE, x 200)

B2 HEAWEHENRFAERNEBNZIEOHL 0, x200)

Fig.2 Effect of Xiaozhitang on lipid droplets in liver tissue of mice in each group (oil red O, x 200)

TNF-a, IL-6 (1] 2 [z W45 00155 0, A4 BiF 5% 45 SR 6 1
W AT e TR, T 2 g, 0 5 I Mk g 5 &5 B I
AT I o

R B 5E QT I TE AR W B 5 NASH. g i
R, JIANG 25" BF 58 7%, NASH #8348 I i
PR X S L e 2 S TR AR TR P
NASH #% J FT B BRI K I 45 7 [C s HL A o 5 1
. WONG %5 VB 5% & BL NASH 2% 15 i He 41
B AFE AR TR RE R, S R 4 4, NASH [ %
(1 J5E B T 1) 2 BB U /0, T 2L 2 IR) £ LR T K OP
RBASAL o A SC IR TS 4 L WA NASH AR50 26 Py
T AT B B B 4 2 20 % 25 1 A, T R
Hh FR Ak 2 AR A TR R AL, SRR AT R (R BE 1] L
S T TR S D S v, R IR A B (PR T T]) B
Y S /0, SR B -3 IR I R W B 5 R AT
ZER SR B, W BRI M S
NASH #4407 .

Jo 3 1 A W AR ) LPS 2 2% TG B Al 1 4
JiLBE v 4 0T LA & 4 B 4 0E SN I — Rl 5, R I
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