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Abstract

AIM: To investigate the interventional effect of
microbiological capsules (Medilac-S) containing
Bacillus subtilis and Enterococcus on intestinal
flora in patients with nonalcoholic steatohepati-
tis (NASH).

METHODS: Thirty healthy adults and sixty pa-
tients with NASH were included, and they were
divided into three groups: group A (30 healthy
adults, control group), group B (30 patients,
treated with basic drugs), and group C (30 pa-
tients, treated with basal drugs and Medilac-S).
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Eight types of representative bacteria of the in-
testinal flora were cultivated and counted, and
the levels of serum endotoxin, TNF-a, IL-6 and
ALT was determined in all groups before treat-
ment and 4 wk after treatment.

RESULTS: Compared to group A, the numbers
of Bacillus bifidus, Bacillus lactis and Bacteroi-
des decreased (7.13 +1.28 vs 8.83 £ 1.24, t = -6.65,
P <0.01; 6.67 £121 vs 7.31 £+ 1.12, t = -2.16, P <
0.05;6.99 +1.31 vs 7.82 £ 1.15, t = -2.41, P < 0.05),
that of Enterobacteria increased (7.28 £ 1.22 vs
6.54 £ 1.08, t = 4.83, P < 0.01), and serum levels
of endotoxin, IL-6 and TNF-a increased (168.37
EU/L +24.13 EU/L vs110.53 EU/L #18.33 EU/L,
t=11.69, P < 0.01; 42.62 ng/L + 12.65 ng/L vs
21.58 ng/L + 847 ng/L, t =7.71, P < 0.01; 15.98
ng/L £3.19 ng/L vs 8.63 ng/L £ 249 ng/L, t =
11.97, P < 0.01) in patients with NASH (groups
B and C) before the treatment. After 4 weeks of
treatment, the numbers of Bacillus bifidus, Bacil-
lus lactis and Bacteroides increased significantly
(all P <0.01), that of Enterobacteria decreased (P
< 0.05), and serum levels of endotoxin, TNF-a,
IL-6 and ALT decreased remarkably (P < 0.05) in
group C but not in group B compared to group
A. The clinical symptoms were improved more
apparently in group C than in group B.

CONCLUSION: Alteration of intestinal flora and
overgrowth of Gram-negative bacilli probably
participate in the development of NASH. Me-
dilac-S can effectively improve intestinal flora,
decrease serum levels of endotoxin, TNF-a, IL-6
and ALT, and improve clinical symptoms in pa-
tients with NASH.
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kSR T 0 3=
WA “Rn-HE 4

(Gut-Liver Axis)
E— AR
&, i A AR R,
AT IR A E.

BR: RAREHFAMRA ZBRERK
& 3F VB KM RS B BT £ (non-alcoholic
steatohepatitis, NASH) & & 1 18 1 BF % R 69 T
FAAE .

Fik: B AR P AR AR T RS
DA WIRA . HEHKRE . SHEATFH .
FAFHA .. PAFE. RB. BEHFLRA)RATH
FeFait e, Kol BT R AR B0 f i N AR
TNF-o. IL-6F2ALT# %%, Sb B4k B %,
A30%6) 4 Ay B 3+ B AL(ALR), NASH3E6041,
KA A % #Lig 7 4L (B2 Ar LA 20(C4R) &
301, BLLK A & HUARIT G 97, CLLH AARAT 76
TR R A AE AT A IR A —RE AR E
BT, B4 wk, R A LS WG B e
¥ FW T AFAFEE . TNF-a. IL-6. ALT#
T AL, S E B ARCLAS IT 5 b SR IE K 09 45
fE L.

Z£R: 5AMLE, BT ANASHAMAH R
BE¥ 5 (7.28+11.22 vs 6.54+1.08, ¢ = 4.83,
P<0.01), MmAHEAFH . SLEAATH . WATFH 2
MY (7.13+11.28 vs 8.83+1.24, t = -6.65,
P<0.01; 6.67+1.21 vs 7.31+£1.12, t = -2.16,
P<0.05; 6.99+1.31 vs 7.82+1.15, t = -2.41,
P<0.05); &P AFEE. IL-6. TNF-a89 K
R %35 (168.37 EU/L+24.13 EU/L vs
110.53 EU/L£18.33 EU/L, ¢ = 11.69, P<0.01;
42.62 ng/L*£12.65 ng/L vs 21.58 ng/L £
8.47 ng/L, t="7.71, P<0.01; 15.98 ng/L &+
3.19 ng/L vs 8.63 ng/L£2.49 ng/L, t = 11.97,
P<0.01); CZL&J7 )5 5 8 47 o1 LA SO AT 1
SUAFH . DIATH MK F R HIE % (P<0.01), AT
B8 2 258,V (P<0.05), fiF P REE
TNF-a. 1L-6. ALT#J3RE 2 F HAK(P<0.01),
CLLEI7 )5 Vo JRIE R BLAA B 5 &

2t NASHEF A EMmE A AL, E2K
MHAFEEEAK, RTHERESKE TR
A5 TNASHO L AR K. A FEHEMEEH =
BRETA R TR B ENASHW i i B % M,
Ml & A%, TNF-a. IL-6. ALT#7K
F, BE e AR R.
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AR 5 W5 PE 99 (non-alcoholic fatty liver
disease, NAFLD)IT KM R RS EIH. 4E
ORGP 1 5 P T 98 (non-alcoholic steatohepatitis,
NASH)/ZNAFLDJj F 3 b 1) 3 2 B,
FHINASHE A 1] K e 2 T4k, Z115% Kk JE
SFAELL, 3%30 e A i & (PR, NAFLDIY)
RAFHLEN A VAR B, (R 2 BUw R E T, /D
7B NTSPONE-RE N SN F > 2 DVANII7F -1 L Bii Brig d 454
AR T 85 B R P B 2 L E (intestinal endo-
toxemia, IETM)7ENASHI A 35 HH e 45 5 2 ()4
. B “W-IF7 Hh(gut-liver axis)™iX — Bl
A, T B I R TR I . A S
NA SH & i 18 T A 0 AR A0 S H s ik 9 75 3=
MAEFEATHIEAE ST, IR F R A 1R BR B 15
TG DR IR BEEA T T, WS B AT 1T 3K R T
WX NASHIF AT 1 H.

1 SRIRSE

1.1 A4 2010-03/2011-104 B 2RI PR . 5206 %
MBHE(ECT) A iZW NASHEE 60141, 532
il o8, HEHE25-70%, SFIERE47.5%5 +12.3
% T B LW A NASHIZ bR U, HER
Yoo MHPUER. MAESENR. R, B
TE )y 7 258 Fe FE At T 52 e i 1 T 3 1 1 7R 7 A
. IE PR30 R N B 2 I
W IR AL (AL, T & 1501, FEiR20-70%, 1y
47.1% +£10.7% . NASHALE A BHL D iGiT 4
(BHL)FIAL 2221 (C2H ) 753041

1.2 7%

1.2.1 797 BHS THMRITGYT, HRH R
TR I FE L M E R R IE 2 A R A, B
}6150 mg)3%i/ik, 3Ik/H; CHAEBALIATT I Al
I SR R K B IR R IR (b SR
29 BR A RN D RIATT, 500 mg/ik, 3k/H, I
T34 wk. SEB0 I ASAE 40 2459 S LA 5%
LT)i7BERE AT HIBATR

1.2.2 Wi W AR 3 5 2ol SRAR SN B
{180 397 6 SEE A B A 24 43l e B 5 30 TG AT /N Jik
R /N R R 0% 22 52 50 =5 i o o R (1 8% 9
KRS FREUHT i 264570.5 ginA4.5 mL 0.9%1)
T SALENE R, R0 E SR BB &
107, 23 5E10°, 107, 107, 107, 107, Fik
50 pnLAKIKEERIAEE R ME RS IR AL L. i R BE I
PR PR REM T AR %
BRBA. I BRE), DRABEARN BB . FLA
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T 1 ATAINASHES ARRRIAEEEES LR (mean = SD, IgCFU/g mufad
KB Ak
3t R
SR 0 BHE BRE BENE BEHE TEHE  WWWE  BWE 48 z Z f;g%sf
AE 30 654:1.08 7.48+1.25 545+097 526087 8.83+1.24 7311.12 7.821.15 7512128 270 fsbsid
NASHZH 60 7.28+1.22° 7.86+1.32 527+1.04 484+0.82 7.13+1.28° 6.67+1.21° 6.99+1.31° 7.47+1.23 AT 2a e, o BLA%
LR LW E W

°P<0.05, °P<0.01 vs AZR.

& 2 JBSRINASHESFIERAMBEIREILER (mean + SD)

DR n RS R(EU/L IL-6(ng/L) TNF-a(ng/L) ALT(U/L)
AR 30 110.563 +18.33 21.58 +8.47 8.63 +2.49 26.86 +6.27
NASHZE 60 168.37 £24.13° 42.62 +12.65° 15.98 £3.19° 109.24 + 41.50°

°P<0.01 vs AZ.

W AR R B S BERE B AT B 7. 85
FRELIEFE: WHBREA . AT BR B FH 2E T4, AT
P R I 22 TR PR, BB D RO IR, UL
F BB S ML ER R PR, FLERHT B A MRS 77 3¢
JIg, $UHFF B FIBDSH; 770k, 12 BR FHRCMER 774k
(AR G IR ). 75 B 35 CFARRE 7724 h,
1o B Ff B 25 C MG B 7748-72 h, JRALH R
A B IRVER 7748 h. I ATBA: F 31
A s 52 AR G (U I AR A LR A ) R AT 4N
YE . g W DL v S T PR I Y A 1
YUK 7R (1gCFU/g).
1.2.3 S 3gAnedabm: 3522 IEEIKIME mLE
Lo J UL B-70 C KA T ORAF AR I35 P9 25
FoE = e R H R TR AU (AR &
H AR B 25 B 20 w32 4E); TNF-afIIL-611)
I R FH Tl EB 2 725 2 0 (R 1) 6 EH R
F W TREATBR 2w S 8t), i W1 - HEAT B A
MG ALT AT MAEH H 32 7170A4 A 8h 2B 40 7
A AR,
1.2.4 16 /T 263852 WWXB. CHALIRIT TS
Jiv BFXRGE . K. R, VS . (EARA5IG
IRAEAR LA B0 97 i 1R % A 17 S CRE IR sk 4 B0 7
5%, BT A AT A A D1 10 BA S a7 s [
S DL /INBRK S 15 /), T b i o
w7, 4G ML 2 PR bR ALTHHOT 80H)E

it FEAIE T TEME Hmean £ SDFERIR.
{f I SPSS17.040 tH R A 34T Ge vt 43 #r, 4R EL
BER ML REA RS, 169707 5 FEACR B0«
¥y, HER AR FPearsontt o047 10 ELEk
KBS, P<0.05887R 2 A it 245 X
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2 BR

2.1 97 MINASHA A A LI 16 1 BE ) 5 289 1k
B OVRITIINASHA 5 A LA & Wi e &2k
AR, AT R 2 B @ = 4.83, P<0.01), T
MU B LA B S B 50D (e = -6.65,
P<0.01;¢=-2.16, P<0.05; t = -2.41, P<0.05); 1fii }%
BRI BRI PR B LR R B R
FAR(P>0.05, % 1).

2.2 3897 AINASHZE A= AL f & 35 47 69 FL3R 16T
HINASHA 5A4I R, W& 3. IL-6MITNF-a
SRR B ER NG = 11.69. 7.71. 11.97,
P<0.01, %2).

2.3 387 AT JG BLLARCLE I 8 T BF 1 34 280 T 4K

TRTT TN A R TR BB RS e
(P>0.05), #e7n 3 A nlthtE; B4R 7 5 516
J7 AT LG B 3 22 7 (P>0.05), CALiRIT e S
WBIT T EO R B A, HerP AT v 2 b
(t = -2.79, P<0.05), XA FLAT B AT
W RERIN( =427, P<0.01; =325, P<0.01;¢=
2.93, P<0.01, 33, E1).

2.4 &7 AT G B AR CAL o 7k 38 A7 09 Yo 55 VAIT I
PR BT FR bR LB R SE T 3 X (P>0.05), $2
N BRI BN #EE . IL-6. TNF-a
5697 1 O W R (P>0.05); C4LiaYT e
VAT N # % . IL-6. TNF-o. ALTH
BT = -3.98, -2.42, -2.27. -8.61, P
<0.01). {7 ECAL 5B, ALTE R R # (@ =
-4.73, P<0.01, &4, K2).

2.5 Wi B AL W& E ATNF-a. IL-68948% %
r e BEA AR A R, R RSN

ARE, mEHE
B A KA.
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WA # A L

A X FENASH &
F AR E
AL B R A
&g AT
TR, I RAAE
FAHAMKREAZ
BREWH I AT
TR, MEAEFAF
BMRE =B
Bk # T NASH
# B AR R

& 3 JAT3/EBARICLAAEERFEZHAVELE (mean + SD, IgCFU/g)

paxi: Bl A& FUSAFE IIME PAE

BH 30 ATH 7.35+1.15 7.15+1.31 6.61+1.13 7.10+1.19
arsie 7.44 £1.21 7.27+1.10 6.67+1.13 6.95+1.22

C:H 30 B7Fa 7.57+1.16 7.11£1.14 6.78+1.26 7.30+1.35
arse 6.70+1.13°  8.42+1.26° 7.63+1.39° 7.67+1.28"

°P<0.05, "P<0.01 vs CEETAL.

& 4 873/EBANCAMBEFREILLR (mean + SD)

DA n BE AREREUL IL-6(ng/L) TNF-al(ng/L) ALT(U/L)

B 30 &STHI 167.86+25.08 4333+1228 1574+3.18 114.35+40.49
SB35 159.19+2453 39.07+10.89 14.71+2.83  85.87+4153°

C{H 30 B85A] 170.18+22.73 4253+13.02 16.42+3.21 106.52 +38.64
SBITIE 142.03+18.56° 34.75+9.33° 14.25+2.79° 57.25+18.17"

P<0.05, °P<0.01 vs CEIAITHI; P<0.05 vs BLBYT AL 'P<0.01 vs BLEBITE.

H Bl ECl
10 - B2 oc2
1738 BUEAFER  FLAFEA T B

1 85RIGBERCAMEREEZHIVLR. B1: B4
IGTTHT: B2: BHIAIT)S; C1: CHHIATTH; C2: CAISTTIE.

TR B E IEMZRE = 0.644, P<0.01), i E S5
TNF-o. IL-63AHHIE(P>0.05); I3 N5
TNF-o. IL-6%3% IEAHK (@ = 0.485, P<0.01; 7 =
0.477, P<0.01).

2.6 597 T W6 SRR B G 7 e BLAAARC LG Rk &
L FEHE LORERIH R) g IR7 AT ER Y
NASHEH BERHZ 5. k. HXAGE, K
. JEVSEERS, o IR AIEYS 5 B TNASH
LI DAk, i e R ) N A SHAZH 1
20%-40%, 1241 538 AR FIAEREAR, o5 S5
f1120%. 697 Ji C4H 5 BZH LU ACRE IR K2 JiT b
KR 52 (P<0.05880.01, %5, 6).

3 e
W50 92 i 18 B BE R AN S 5 T IERER K

2501 mBI mCl
B2 oc2
200 -
150 +
100 +
o B i = =
N#Z(EU/L) IL-6(ng/L) TNF-a(ng/L) ALT(U/L)

2 BY3RIGBAFICAIMBIEIRIILLER. B1: BAIGITHT;
B2: BAHIAITG; C1: CHIGITHI; C2: CAHIBTIE.

A R HNASHE 227, AWF9T S sNASH
BEWEW R A T BERh, AR, 3
- BERTADURT BT 1) BT % 8035 52 1 5 0T HELZH B A28 9
/D (P<0.05), Tl T B (10 T ¥ 30650 1 5 0 HR 4L )
17 B E B INP<0.01), XHERNASH #1718 3
BERAE T W2 O, DU w1 o AR 1) 75 AU B
R, T LAOSUE T B A FLAT B A AR R 1 IR
BTN Y 3 ARG, IXUESE T NASHAE L B 2
M iE s KB AT B AR, AR R
BN 1 3 R T2 5 TNASHIN R
AR, PR A B A M, T AT
TR IR B R AR A, n i T R R A
AL, N BE 2L BEIOE T 25 30 4 f 5 Rk &
FEIE N, SR TN RIE T IRPE. A5
"NASH ML A #:37K 1. TNF-of1IL-6
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A

DE 0 ZH HERNE  EK KRR =5 @ X
B&H 30 9(30) 11(36.6) 16(63.3) 10(33.3) 17(56.7) 9(30) 16(53.3)
CZH 30 8(26.6) 9(30) 17(56.6)  6(20) 15(60)  6(20) 19(63.3)

*® 6 A75EBANCAIGRRIER BT IREBIHERILLR (%)

DE ZHER FRANEER BRKER RRER BE5EE BUERE FFAPAYEI\

BZH 5(55.5) 4(36.3) 7(43.7)  5(b0) 4(23.62) 2(22.2) 8(50)
CZH  8(100) 8(88.8) 15(88.2)  6(100) 13(86.6) 5(83.3) 16(84.2)
viB 465 4.10 7.34 436 12.75 5.40 4.71
PE <0.05 <0.05 <0.01 <0.05 <0.01 <0.05 <0.05

BEAE N IR B RN, B A O T R
FFER 5 N 5 38 038 IEAHOG, 1T N 5 3% 55 TNF-a.
IL-6 23 IEAHOC, RIIMH R . N RIEH
J PR 78] O R 2 D), AT TRINASHE R AR B
HEIVEH], HEW IS I TFNASHE 18
[T A KBRS RAEREZ, A
IR T Wi A A e b D e, 45 Al K=
(10 241 A1 P R 2 e T ) R R R N )
JKEBIETM, N KRR RE T IR 25
JFF458 55 1) L

Tl AT TR 7 35K AT KT T I 2 T R P A
A AR, A B ) R Y P T R R A R
Fili AT T B B IDES R YR TN ASH L A AR
D L. B EoR CHLIG T o LA AT B A AR
I T A BT/ (P<0.05), 115 LA AR . FLAF
B AUORT TR 0 AR 1 DR AR B il 25 14 22 (P<0.01),
MENEEE . TNF-ofIIL-618 i 2 B 1K (P<0.05),
X5 fig b SRR A S B T BALN AT
R (P>0.05), IXHERCLL T 1 B
W ARIETMBBAIA 3] 7 B 2 . MBAIAICAL
BITTITE LS ALTY) BB, B F s
BT 3 (P<0.01), IXHR/R H R I
PRI BT Rl OR 22, (A RE N — e R b
B 2, ANfie W BRIRIETM B K Sk R
TNF-aFIIL-6 (17K, A1), CALH TR HEA B iz
B R IR TR 0 T R R IR s B AT, A
—EFERE BT W TE R SR R T A 2 K
B PR B B AR ), B R T 2 A R
R FERE, MK TIBTM, HE— B30 7 R
I0 40 = A g0 D R R ¢ kTR T
S T IR RAEFR B, DTN B KR
PR 7K SF B B g 8 2 BRI, T LACALIY “ IR
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JH” R 5 T B4

NI DA PR 28 g 17 100, B JFF Jo K 1 (] 4 475 150,
F, WITIECAZ ). k. IFIXAIE, IR,
FKAT R E 2 S RRREAR . I K3 BB
B, XA BEA S DR ITE 24 RS AT R
Jor R TR W6 BRI BE AT T RA T, ORI T
PRI 259097, X5 ok AR I T 4 R
. BATERE I 5 ) BARALT 8 35 A,
I PARE bR A1 B S 232, (R CALYR YT Ja 45 LT 27
FRPRATYIZE> 1E A, X R ORI AN T Tt
YT ATI AR e CAEUAT S B IR VR 7 RO, IR R
NASHIP R & 2 R R ILFAE 45 8, v REAL
WX 75 T T TATS AN B 56 4 FHLIEN ASH IV 1 2,
7T, AT NS T4 wk, KA
()T FRIET7 9 5 RO W el 75 AN A5 im0, i BA—
D5 TR AR IT 7 S8 I 008 2 [P W 52 34 s 4k 48
BEAT, S J7 D TN ASH A IF HLH T 77 ) 5
135 0y L,

M, NASHEEAA{E B R R s
R MEAT B I B A KFITETM, 7R Bl &
RiiZ 5 TNASHIR AR JE. 45 TS #
BRR IR TR R T W 1 v AT, T Ak
GBS T, JRIRIETM, B JORE R 11
GrUh, YK AN “ RETER T, MR IE 2%
NASHIEJE ] FFEF At . 4k ] 2 A 82
YERT, Bt AR A A ORI 245 Ak A2 25 0096 97
NASHAIA KAy H i BAR YA 77 4.
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