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Effects of 16 druogs on immunological liver injury
induced by BCG + lipopolysaccharides in mice
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AIM: To  evaluare anti-hepatitis  drugs.
METHODS : Mice were injected iv with viable BOG
5x10" { live) bacilli/mouse, after 10d, iv
lipopolysaccharides { LPS ) 5-10 pg/mouse.
Serum aminotransferase levels and liver tissue were
examined 10 h after iv LPS. Sixteen drugs were
evaluated in this model. RESULTS: The level of
AlsAT snd AspAT were increased markedly.
Submassive necrosis and infiltrations of granulocytes
and lymphocytes were seen, which were not
recovered till 14 d after iv LPS. Administration of
interferon o-2a, Ara-AMP, hepatocyte growth
factor, biphenyl dimethyl dicarboxylate, bicyelel,
prednisalone, and cyclophosphamide for 10 d prior
to iv LPS suppressed the elevation of serum AlsAT
snd AspAT. CONCLUSION: The model of
immumological liver injury reproduced by iv BCG
+LPS in mice may be used for evaluating anti-
hepatitis drugs
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Ay #r/ REREFREEE, ATHRR
By, Ak BB FAEBOG)AS
X100 HEEN2mL/RE 104, BivigEl
(LPS) 5— 10 ug/0.2 mL/2, 5 ML i 35 W WK
TEFASHGHRE. SR 2P B wBCGE
10d, B iv LPS, 12 h A ALAT K FHEFH®.
R AR EaRBE, AR, WEME
B, El14dFfitMkReexE. EATRFR
¥ola, FAREKEAT. FIMRTFARER. N
TR, BRENER. FRRERALRERRER
BOG+ LPS Fri8irifits. 4. iv BOG 1 LPS 8k
/P BERE g, LERTATRNGH
RIGMEA.

RERREMT R ERABEIAEEEN,
THREBHNE, Fed, AP EHERADE
FRA Y. BRI 4 BB RS & H (1L.SP) 77 i A,
HEREMREGY, AEMIBRge, §E4-
6 Aefh, BEHEE. R, BV —-#EH
BB RESY, DENREERIRBIFRSE
R BB R E R R UL 21 5
LEN, BRdsd, IEERER, ¥R
EXTERSEEH(LPS)EHEE, R FEY
BREES . DRAKFRE ES N (BCG) R A ®
HEG, 4 IPSHAZELEFNEEMN
(AlAT) I B EEA B (AspAT) K EAES- 9, B
RGP AT RE R E BCG+ LPS S8 iE Bl T e
FHARZEWHER(FAELHMK). BiK
BHERE T, #RFERAET, &5 0EkE
SEVRBEOFMERIARHER. $HFERE
16 FHFX—-ERHEmE.

MATERIALS AND METHODS

MR TRAAMERHPERERERELRE L
B, EHRSRR AR SR R R E AL
B HEM, CBLA & BALB/A R S4B, T
FHBCGH LPSHRBARSRFHINEIEHEMIR. H
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STERSHRAEH AR, PEREEH B2

wE F T EF(BOG vaccine VW Bt TE MR RN
B, Bml &3 10° MHRERETR17D, A CRE,
(EReTE g ke 25 - 10" BOG-LT. LPS R
Sgma L M. THE M EFEDRIEFREGFEMESE
TR P, BT BR B B Ara AMP) TIHL A I RE R
(PHAY th 1 5 & 25 ¥ BF S0 AT 4035 L o, B4 XL
I baphenyldimethyl dicarbuxylate, DDB} 1 SR BE( breyelol ) 8
HErETH, AR aAMEAEREREMNL, BF
Polvporus umbellatuy (Pers) BEM B R E(E AT VY
WHL A EFoE AW dim, FHBRERKAT
(HGF) I SO AT &, =% Conolus veruovior
(FOFFEEER AT P, A Frudus Shizandrae)
WARHRFYT ™5, EHE(Safum sermentonem Bunge)
rEREPHI G FEERAEMEE TREHM.
REHESETEHLERMR 0.2 % CMC-Na 281, ig

FHRERn®sr S0 8hR, BRRKiv0.2
ml HEREFRBOG, 10d/Eiv LPS 10 pg/B, 100 T
AR, AR & RES WE I AlAT 1 AspAT. BIA—
L AU FEE H R, ERE. T, RRERE
IR Aas: 0, BERAD: 19, BERKB: 20, FHR
fh: 34, mEHAH. HREWEAENFLEH E4CH
25 %E-ZMEE2h, | S EELRBEE 2 b RAX
B ZBE(70- 100 %) A, Epon 100 252, LKBIV £ 8 #
MHEE, BET WEgEE k.

1aﬁ:# 8 #9108 08, BOGin LPS #fEE#

NOTT RUHIIR AN T LF AT LH Ll 5

BEEEHHETF v BCGH S~ 10 MEM/BEWH 518
FREHMLHE, SHHNENT: BEETETHRE o2a
0.5-1MIUkg™ " ip. Ara-AMP 25, 50 ng-kg™ ! ip, HGF
0, 0 mgrkg Tt . TAEES, 10g-kg g, BEUE
75, 150 mg-kg ' g, WEREETS, 150 meg kg™ T ig. FFER
RiBE 100, 200 mg-kg g, WEEM 20, 4 0ngr kg™l ip,
SEFEOTS. L.5gkg Tpo, BHES, 10 g kg "ig,
FEREE S0, 100 me kg ' ig, BEME 20, 30 mg-kg™!
ips PHA 30 mgrkg™! sc. SR 25 mg-kg ! <, IFRil
BERE 25 mpr kg™ Vip, BKH S0 mg-kg Vig. FRIFRERERE:
ARABH I, ARESHS/H K. FHREREBCG
Edl), KKEH2hE, iv LIPS 10 pg/R. 10 b EW M3
FEEAT, FOBEHRERE.

RESULTS

BOGHAIRS RBHRIX % K BOG MEH
I, AlaAT 1 AspAT K FARHEEFE, 24 BOG #
Hl s~ 10 /R T, AlaAT % 8009
U-L77, AspAT ?839 U-L7L 3% BOG M E#n

21« 10°

TE/RE, V0T, T BERE.

L, RCGRIBEAEE T <100 ME/R. Ak

TTEH-
RS P B

Pr"r‘ mr O
FANENS PO {1

+ A+ LPs A
|._LT‘I

P iial

A B AlAT H

AspAT K EBEH FHE . T A WS BOG 8

H .

AR (Tab 1),

AT 40 25 7 3E 45 15 72 BE 2T B BCG 7 & 1% im

Tab 1. Liver injury after injection of BCG + LPS in mice.
n=10, %35 *"P>0.05, PP<0.05, P<0.01 s
control.
T » AlaAT~/ AspAT/ Grade of
reAtens UL U-L™t liver injury
Comrol 2463 =361 2631517 0
BCG  107{live) bacilli + LPS 10 pg/mouse
0 4261+1614% 5006 9510 ]
0.5 171421 22%¢ 5384+ 771° n.3
1.0 60072 042°  T7128+1 759° 0.6
5.0 B009+1 845 T 83I9-2 158 1.5
10.0 6777 (9 died) 7645 (9 died) 9 ched
Control 2413125 3140+ 469 0
BOG 5 < 107 {hwve) bacilii + LPS {pg/mouse)
D 453242198 370=z1191* 0.5
5 5TIRL2 160 4 771 £ 1 220° 1.2
7.5 5368 +1 836° 4 903 + 896° 1.5
10.0 TRI\E2 Y 738193 1.0
12.5 2340 (9 died) 2843109 died) 9 died

LPS AIRSFRHFPHXE LPSHARES g

/R ERBRRKFHEAR,

10 pg/BIR B 4H

HEMKTLTES, FI&NW KB 12.5 /K., 9710
BT, HHBAGREESREAMEKFREE L

(Tab ﬂ.

al 'E‘éﬁ’;{é BGG 10-12 4

HEBEATHA.

EARAME ivLPS SFHAGHEER

T NG 23 EH B Ak

=
1o s, iv Lal D 77 L ) A [

d 14 iv LPS, AlaAT 7K ¥ix

9984 U-L"'(Tab 2), {H 4410 3ET:. BRI, Bk
BCGETAdI0-12% v LPS AE. HHERG
FREHFEMEESR -F(Tab 2).
FGLPS BAEA E SHMG BN X E
PEE WwLPS6-12 h, ALAT KEBH, MEZE

T

w1 FE

Z= a4 A A = o1 oala ] E3 T B AE A Al
E 2 h ABATSER DRATZETFE

. RARBABELXATARRGERSEED,
EivIPS/F 24,48, 2 h, BEE 14d 5. AFHE
WEMGIEAR.

BCG M LPS BT/ R FF R 7 MR B (T

{s

o |
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Tab 2. Time-course of BCG (5 X 107 { live) bacilli/mouse }
and LPS (7.5 pg - mouse }-induced liver injury in mice. n =

0. fts. P>0.05."P<0.05. ‘P<0.01 v control.
Time A%nA'I ; -Grader of
L liver injury
Pay of LPS injection after BOG mjection
0 16224651 0
6 2281+ 735" 0.7
8 5856+ 3 838 [.6
10 7 591 +3 699 [.o
12 9490 =2 512° I.1
14 9984 = 2 102" 2.6
Hours after LPS injectinn
n 2 261+ 337 0
6 6 315+ 0R7" 1.5
10 6239 =1 574¢ 1.2
12 6 632 * 6OF° 1.2
24 3423+2 205 1.0
48 3 187 430" 1.9
72 I8N0+ 074 1.8
EaEQRE MEEYE BCGS5 10" MEE /R 10

d 5 iv LPS 7.5 pg/R., FAF e B4k 505, B
HAE Bt &, 3 LPS10h/E, FFA &4
Mis 2 HEERE, /AR aRE 3£ ok iE
3284t (Fig 1B, Plate 2} BIR#E(Fig 1C). &R
AlAT EH—HA®. T2 hEEEEE, B
WA REHR R RKE , FEMESE, T4 LPS
T 48 h, ARt TR, 72 h RREE.
Fig ID }% LPS 14 d P AB R, HRHGMHE
FEWKE., EHBCGMIPS 10dE, WTRAR
FrARP IRFMENR, FHEBEHERE, KRS
HEH A

BCG mLPS A EMRRMIERE & iv BCG
#9510 T8/R, 10d/5iw LPS 10 pg/R., 10 h
RBL. BF, OB, B, HRomB IR FHRE
B, MRATREAR MR ES, BHTEH —EH
. M, B, BXHERE.

AHRED. HRHEBE BEWMDE IS,
MEBHELHFWR, BA2HSH N FTAML
. BALB/c R/ 2ZH AW EH FEkE.
Cs:BL/6 f/NBARp 4 0 B RSt 1, B4Y
W0H, FFHEERARwBCG S~ 10" H/R. 10
dE ivlPS7.5 ug/M, I0hEAR, WM#FEHR
RIACOF, fFiEmERARE. BCG I LPSYRE

BB, BALB/c 1 C;BL/6 Fh/s B3 7T 2
s, MERLEEZS, REUEM S RF I
M eI F G TR 2ER W BOG N
LPS#ERM . BALB/c. CsrBL76 = F/ F R &
B G| EF# R Tab 3).

Tab 3. Liver injury induced by BOG (5 x 107(live) bacillis

mouse) + LPS (7.5 pg/mome) in mice. n =10, x 5.
P >0.05, "P<0.05. ‘P<0.01 v control,

Sira G AlaAT~ Grade of
Stram TP Uit hiver injury
Kuming  Comtrol { § £ 1749+ 196 0
BCG+LPS{E) 749323472 1.6
BCG+LPS{}) 724543 gas° I.4
BALB/:  Control { §) 1 929+ 351 0
BCGHLPS (%) 836423043 2.2
CyBLA . Control { %) 1 942 = 188 0
BOG+LPS (%) 88ll=4 99 2.4
FHEEL 16 HAHITAAREPER THR

a-2a. Ara-AMP, HGF, {8, BEFHE WA,
0, AHBRERVEASE, APOERA
mEFBGES; SLRELBMEEMAKTH
PR B &, B W] 5 F R e T it & AE |
WIEMES. EOKE A FES BOG i LPS B 8f
FEETE, ERREREERA N E(Tab 4).
HEHE. FHRAR. £FRE. 2R, BF
EHMEHTIEM.

DISCUSSION

HEiAFiamr@emeng i, B
—EREREENER, RER LAY AR
RUTHEBERR, RESCHBEIRMEE. N
EXERRE, R LEEEFIEEARRES
EMEP WL A, BENE. WA, HGF X
RHE—CMEHRAREERIGHNTHREA
Ara-AMP % BCG+ LPS Rty 5 % B & 6
BriGfER. HEe#dfinH AR, FHEs. £
2, SR, BELHEHRBRHA R
fER. HBEER. BOG+ LPS % & 6 s T it
BRI H A RN - EMNF RS PHA
MEXRERA IR, SBEHRE FEER
ETFBEFEMEASR, THELEHEMAR.
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Tab 4. FEffect of 16 drugs on liver imjury induced by BCG
+LPSin mice. n =10, ¥s. “*P>0.05, *P<0.05,
*P<0.01 vv BCG + LPS control.

Group Disage-kg ™! AlaATU-L7T

762 £192°
10 293+£5 827

Normal control -

BCG + LPS vonirel -

laterfersn,-2a .5 MIU ip 4 Upd + 2 8580
1.0 MIU ip 2x47-107
Ara-AMP S mgip 2956+ 2 030F
50 mg p 1969+ 1 161"
HGF 20 mg ip AT 3T
40 mg ip 2 M4+ 2 664°
BOG + LPS comiral - 7 399+ 1 836
Fructus Schuandrae Spig FRI2=1 79%°
Wegig 377442463

DDB 73 mg ig 4 169 +992°
150 mg g 227321 737
Hicyclal 75 mg ig 3106 t1 750°

150 mgig 2398x1 357
Control I UBB + 362
BCG+ LPS control 5 384+2091
PHA 30 mg ip 5 645+1 282

Prednisolane 25 mg ip 52541 186°
Cyclophospharnide 25 mg ip 2 556 +815°
lsoniazid 30 mg p 2 914 £ 9400
BCG + LPS control - 11 64743038
Oleanclic acid S0 mgig 14 7634+ 2 g0
100 mg ig 13 047 =2 156*

Total phenalic acid of Saftiz miftiorrhiza

100 mg ig 8 944 = | 969"
200 mg g 12 1R+ 6 1RA*
Sedurn sarmentosum 5gig 10 850+ 4 8257
10 gig 74575 375
BOG+ LPS control - 13 357+ 5 462
Folyporus umbetlatus
polysacchande 20 mg ip 11943£5 117
40 mg ip 16 380 + 4 445°
Glycyrrhizin 20 mg ip 16 530 1 5 490
40 mg ip 14 2231 5 813"
Crinlus .75 gig 12225+ 4 738
wersicolor l.5gig 12 810 + 1450°

A AlaAT K FERERHEEEN. FERMHEY
AT MG EREN RS R RN R THA
HAFE BCG fe ARSI,

AEA R ERE LN AERE N E,

VLTS SRR HERT AR IE A9 R, BUSIR 8 B s

HERRGBENOFHE S R CERE £ AHE, A
BAESGIEA MR, EMEEAMERSTH

LI Tasr~a

LHEX, A X FRRERSESA. FLA BCG
L LPS M A ARTERE AW
B, kST, sintsgetEEA . FHRELA
BEX, JEHTFAREEERERS, AT
WS T IHR S ST X &, RINE
AHITERAFEHNRE. BRXRERESURE.
BEMEEE, X+ TEMER® BG5S
LPS#t&5 & =HlH, LRETA HEE T BCG (1
<107 -1<10° M EE /RS LPS (5-7 pg/BUHEY
REHEEE YRR, MERERTE BCG RiF, &
BOCGHERE. AT HBREBEBCELRXEH w

LPSHE, E5LPS10-16 h GRAEMFNFE
HRIELEAE. A, ETRP=FTIIIPRE
T, KBRS EL 12-15 AR H. '
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