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Rapeutic Effect of Probiotics Combined Chaihu Shugan Powder on Nonalcoholic Fatty Liver Rats
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ABSTRACT Objective To observe the therapeutic effect of probiotics combined Chaihu Shugan
Powder (CHSGP) on nonalcoholic fatty liver disease (NAFLD), and to systematically elucidate its possi-
ble mechanism. Methods Totally 45 SD rats were divided into 5 groups by random digit table, i.e., nor-
mal, model, CHSGP [5 mL/(kg - d) crude drugs ], probiotics (1 mL/d probiotics), probiotics combined
CHSGP [ combination group, 5 mL/(kg - d) crude drugs+1 mL/d probiotics ]. NAFLD model was induced
in SD rats by high glucose and high fat diet. Rats in each group were respectively treated for 8 weeks. The
levels of triglyceride (TG), total cholesterol (TC), glutamic-pyruvic transaminase (ALT), glutamicoxal-
acetic transaminase (AST), high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein choles-
terol (LDL-C), and free fatty acid (FFA) in serum and liver tissues were measured by biochemical kits.
The serum levels of tumor necrosis factor-a ( TNF-a), interleukin-18 (IL-18), IL-6, IL-22, and insulin
(Ins) were measured by ELISA. At the same time HE staining was performed to observe the
histopathological changes of liver tissues. Results Compared with the normal group, the levels of TG,
TC, ALT, AST, LDL-C, FFA, and inflammatory factors significantly increased ( P<0.01), while the HDL-C
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content significantly decreased ( P<0.01) in the model group. Compared with the model group, the levels
of TG, ALT, AST, LDL-C, FFA, TNF-a, IL-18, IL-6, IL-22, and Ins decreased ( P<0.05, P<0.01), while the
HDL-C content significantly increased ( P<0.01) in CHSGP group, probiotics group, and combination group.
And the effects in the combination group were better than those of CHSGP group or probiotic group ( P<
0.01). The pathological results showed that disarranged hepatocytes with unclear boundary could be seen
in the model group. There were more fat vacuoles in the cytoplasm. The boundary of hepatocytes in CHSGP
group and probiotics group were gradually clear, and the number of fat vacuoles was reduced. The hepato-
cytes were closely arranged with no obviously visible vacuoles in the combination group, which were close
to the levels of the normal group. Conclusions Both CHSGP and probiotics had certain therapeutic effects
on NAFLD. Their combinations synergistically exerted better therapeutic effects. The mechanism might be re-
lated to attenuating inflammatory levels of the liver and regulating lipid metabolism of the liver.
KEYWORDS probiotics; Chaihu Shugan Powder; nonalcoholic fatty liver disease; inflammatory fac-

tor; lipid metabolism

35 K5 MG 195 AT ( nonalcoholic fatty liver dis-
ease, NAFLD) &t 5 i [l oA SRR 5 i f5e 7 8 1 s 1A
Z— I HAEARK L A4 AT B il Ry 2K 01 1 32 22
R PR R BRRAT R H AT 24% (0
el R 5 (31% ) Al 4R (32% ) , HL 2
WM (27% ) , 3£ (24% ) FERI (23% ) , 1l NAFLD 7£
FEM LD W (14% )12, NAFLD Jy 5 5 5 ZEHE 0 Filis
1 5 I B VTR S R AS A ISR 2P 405 , L4 e
PR ik FETURR Ry 2 BEARRAE | P BT RS & 1At T A g it
JEHEZ BTG AR ELE A IR e Rk RS 258G
J7 NAFLD WA CHFRAR 2, (H [ oA & I —Fh 4 XA %%
B NEG) 14 223 25 H RO R A T I R 56 B B
HA eV SHE SR 80 . A G R
7N, T AR A SERA B TS NAFLD X 5A 388 1 1 s PR
BRSSO (AP AAYT NAFLD BIRFoe HIBEA 1A
ARSI E i ERE S IR I B S KB NAFLD A2, DL g
AR IR SR ET PG T TR YT, 95 S8R &7 I %
F5 A TR RIS 2 A T HLAE RSB 25 2 o W K BRUTF 2

W RPERF A ZUE S22 050, i NAFLD
IR AR AR Y L

B 7%

1 s lesrel  fdEERE: SD KR 45 H,4~5 J#
I KT 120~140 g, lAEH AR R 2 S50 Bl 1 o 4
it SIS EIA k& IF (No. 42000600017013) . K EL T
SPF x4 T 3%, IR B AR 22 ~26 °C, #HXf
MR 50% ~60% , N\ TOGIEHE 45 12 h 3 v 4 iR 7
3 K, AW AR A WAL R B A P B S (5
IS SE BRUE ) PR CRLAE B 45 HfEPE SD K R
TEPEALE 73350 B A IEH 4 IRV 55 A T

SETHET IR | 45 A TR E A S8 B AT O (TR &
), B/ 9 H,

2 24 SeSHEUEC EEA S 6 g (it
00104502. 1000) 44 6 g ({it*5-:00213302.0660) .11
4.5 g (#it 5. 00101702. 1000) . fits 75 [t 4.5 g (#it 5.
00103202. 1000) . #15¢ 4.5 g (4it*5:00208802. 0300) . I
%5 4.5 g (4t 5. 00102502.1000) . H & 1.5 g (4t 5
00101502. 0600) , T A £ 44 ¥ B 146 K 5% th 251Kk
AT, AR 2 b, H P RL, PR IROK Al
WAR G I U8, /KR ZE AR 4 L5 A2 24 1. 26 g/mL
PRI 2590, o R A Vs o g A4S T AUBEAT R
S FRAE (3 IERE R HE, 210 mg/kr, b (5 1 24
JERARD 1 K5 0.9 mL A= B L /K TR 21 B i i 25
HWE 1 mL,

3 FEEH HANAF S AR R (4
2% AH[EIEE 0. 2% P HE i 480 % WE | 10% 45 3ih , 10% Fi
W5 5% SRy | 72. 8% 38 1 RHE A 1 AR, Jb o A8 B
FRAEDIRHL AR A IR A A, 575 . H10401) 5 H il =5
(triglyceride, TG) . &L fH [#] i ( total cholesterol,
TC) . N & M %% & Wi ( glutamic-pyruvic transami-
nase, ALT) . ['T1& & M % % I ( glutamicoxalacetic
transaminase, AST) . =% & I & (M JH[E B ( high-
density lipoprotein cholesterol ,HDL-C) X% g
5 JH [E B ( low-density lipoprotein cholesterol,
LDL-C) Ji#ES 5 il ( free fatty acid, FFA) ik £,
Pk g A ) TR 5 T s 1B 2 (insulin,
Ins) 98 IR 3E [l F-o (tumor necrosis factor-a,
TNF-a) ,IL-18 IL-6  IL-22 JFH A RE K6 I ( ELISA ) it
Fl & TRARZRFPLLG AR, S RDUEB B Y HR
H RN F P s Aeroset-2000 AU 4 H 3l A 4k 73 B Y



-1100-

[ PG E 45 4 77K 2020 4F 9 145 40 %45 9 1] CJITWM, September 2020, Vol. 40, No. 9

(3% Instrument laboratory /A &) ; 352 7Y fif§ A X
(75 % Labsystems Multiskan MS /A #] ) ; AC-8 ¥t
HL(Z¥ 2% Thermo Labsystems A A ) ; TG16W i &
1 ML (B ik 1 25 A PR 7] ) ; MD1000 IF #
W (FEER R RMARGARAA)

4 ik

4.1 NAFLD #Hrk SRS ik,
R TE R 2 AR DA E Rt At 4 20 KBRS 7 = 4 v B
Tkl 2 8 JH S, #5 A BENLI I 1 HoR R ARSE , 28 HE
et WS LH 2R Ak, BRI 20 At S B0 S A e
TR Ry A R 2y 7

4.2 {2k IEWAMEIRIA KR UL 1 mL
AR ER K SEATVE S s t5 B A DA 45 AR R A 1 mL/d
WEE O Sl R AR K L 5 mL/kg AR 250 b
PRV 25 A PO LS AT RO R R R DA 25 A
W1 mL A5 mLkg A= 25 B AL PE, L E T
8 Jil,16 Jil Jo R A A TAI

4.3 FRACRE BUMAET, A KERASE 12 h R
HL, LA 1% B L 25 (40 mg /kg) M6 VRS RR B, 22
1§ E Bk EUm 5 mL, LA 1 200 r/min, &> 15 min, 4+
B, -80 CAURITAr& M, KRG, B2
JHE , BCAE Mt PBS e i 357 fe FH T 2B AR A I 5
YA 10 mmx10 mm AL A 4% 2 5 H
fi] 2 FH T UL

4.4 EHE AR KA 7k

4.4.1 M EAIE (TG, TC, ALT AST,
HDL-C .LDL-C) Rl4x A A b pr i,

4.4.2 i FFA & e B S B 45

ME

4.4.3 IMiERMEKEF (TNF-a, IL-18, IL-6,
IL-22) } Ins /KF 218 ELISA &7 & 6 Ui B 545
YRR

4.4.4 JFIEAHZL A LFEPR (TG, TC ALT AST,
HDL-C .LDL-C) &% FFA & HFAE4H4id TG.TC,
ALT AST HDL-C .LDL-C K FFA & il 5 i B i 5
Sl P UL AT

4.4.5 JFHEHZUp B AR 2, 22 AL
A YT RE 4~5 wm TR AR R -PHL(HE) B

o, J6E PR,
4.5 SiiteEdse: W SPSS 19. 0 Geitagdh it

PEAT AT Edls R ) Xes fiid, 22 20 1] Ho R LA
FRI7 22000, I LU SR T LSD K%, P<0.05 2422
FHGEE X,

& =R

1 KR—BEA  ERARRRE 7, R
TEEFBl IR IEH BRI IR B 3G SR 4 K
FRUR B R, Mg e, Bl 5, MR IR K ROE
B UL ; SR A I O RN 25 A P AR BURS I sl
IREABRTIE R, BB RTS8 3 in s 16 & 41 KRR
— PR U R TR R AL,

2 KA KEIME TG, TC ALT . AST . HDL-C,
LDL-C .FFA MiEZS R ILA (R 1)  HIER ALK, 5
RUZH 3 TG . TC ALT .AST LDL-C FFA /K i 2
FH#H (P<0.01) ,HDL-C /KF & 4K (P<0.01) ;5
BRI L3R, 25 A AL A 41 TG TC  ALT AST,
LDL-C .FFA 7K F-BH & F%AIK ( P<0.01) ,HDL-C 7KF-H
TR (P<0.01) ; 5580 &F 4L (Bk TC 4b) , HAthA:
TERE IS bR SRR A, 22 IR Gt 22 L (P<
0.05,P<0.01), Hzi T4 S8 AT g 446 0 45
PR G2 22 A Giit22 L (P<0.01) .

3 HHKRBMIIEHAL TG, TC, ALT, AST,
HDL-C LDL-C J} FFA e 25 R (F22)  HiAId
K EJFNEH TG . TC ALT .AST.LDL-C . FFA /K%
IEH 2 W2 T s (P<0.01) , HDL-C /K - i 2% FE 4K
(P<0.01) ; SHEAIL LA, 25 A6 PRI AL | 450 it i 2 A
B4 40 TG, TC . ALT AST .LDL-C  FFA 7K “F-H 5 %
fik( P<0.05, P<0.01), HDL-C 7K - B % 7+ & ( P<
0.01); SECA A L #R, 25 A R 4 (bR ALT 4b) sk 4e
B A A 25 HE bR 25 A et 22 3 SL(P<0.01)

4 B KRR RMERNT X Ins & & LK
(£3) HIEH S BRI Ui+ IL-6 . TNF-a

1 KUK TG, TC ALT AST HDL-C LDL-C % FFA Kiilig5 R b (Xxs)

TG TC ALT AST HDL-C LDL-C EEA

415 n
(mmol/L) (UL) (mmollL) (- pmol/L)

% 8 0.77+0.06 4.45+0.50 36.46+6. 01 26.65+9.75 1.72+0.27 2.39+0.58 641. 36+155. 19
8| 8 3.67+0.22" 12.30+1.57* 238.29+14.98*  122.91415.92* 0.24+0.10* 9.54+0.83 " 6292. 544851 94
s 8 2.13£0. 1554 8.1741.01°44  117.80+15.86°44 170.93+13.50° 44 1131022054 4.39:0.77°24  1979.71+153.24° 44
SSTHBUFRL T 8 2.39:0.42254  10,56+1.704 212.90+13.60°4.°097. 16:9. 0744 0.49+0. 10574 7.48:0.2%%4  4561.52+517.494 24
A 8 0.78+0.074% ~ 6.56+0. 9242 62.47+18.27°°  46.55+15.19%%  1.75:0.29°“  2.86+0.68°" 644:64+290.8152

T SIER AL, © P<0. 01, SHRIA H4E, & P<0.05, 22 P<0. 0155 A4 A, 4 P<0.01; T



P RS

Z% 2020 4F 9 1% 40 545 9 1] CJITWM, September 2020, Vol. 40, No. 9

-1101-

xR 2 KHAKBIMEAHL TG . TC ALT AST HDL-C LDL-C & FFA #illgs Rk (X+s)
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