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a—-Naphtylisothiocyanate FEAEHT « IHEREE DT
XS B SREAAERE & DU T X A DIIGIRh
KE HPKE ST, B EE, (oA ARE=E
AR EEE KEEFRETHE

Preventive effects of Saiko-keishi-to and Shigvaku-san extracts
on the progression of hepatobiliary injury induced
by a-naphtylisothiocyanate
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Abstract

We examined the preventive effects of the extracts of Saiko-keishi-to (T]J-10) and Shigyaku-san
(TJ-35) on the progression of hepatobiliary injury in male Wistar rats (seven weeks old) with a single
intraperitoneal injection of a-naphtylisothiocyanate (ANIT) (75 mg/kg). Hepatocellular and biliary
cell injuries were estimated based on the levels of marker enzymes and substances in the serum.
Hepatocellular and biliary cell injuries occurred 24 h after ANIT injection and progressed at 48 h. ANIT-
injected rats orally received either TJ-10 (0.26, 1.3 or 2.6 g/kg) or TJ-35 (0.15, 0.75 or 1.5g/kg) 24 h
after the injection. TJ-10 had a preventive effect on the progression of hepatocellular and biliary cell
injuries found at 48 h after ANIT injection in a dose-dependent manner, while TJ-35 prevented mainly
the progression of hepatocellular injury in a dose-dependent manner. In addition, time-dependent
increases in serum total cholesterol and lipid peroxide levels were observed in ANIT-injected rats. The
oral administration of TJ-35 at 24 h after ANIT injection dose-dependently attenuated increased serum
total cholesterol and lipid peroxide levels found at 48 h after the injection. In contrast, the oral
administration of TJ-10 dose-dependently attenuated increased serum lipid peroxide level. These
results indicate that although orally administered TJ-10 and TJ-35 can prevent the progression of
ANIT-induced hepatobiliary injury, there could be a clear difference in the main preventive action on
this injury progression between both extracts. The present results suggest that lipid peroxidation may
be involved in this ANIT-induced hepatobiliary injury and that TJ-10 and TJ-35 may in part prevent
this injury progression through their antioxidative action.

Key words «-naphtylisothiocyanate, hepatobiliary injury (rat), Saiko-keishi-to, Shigyaku-san,
lipid peroxide.
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BOLNTDY LirL, SRS - DEBRENT -
HEHBE AT & HIE T 2 0 BB L T S 20 &
nTwin,

F7, VEEL AR RDBBICHC LN TWBEN
KTH L, MidiEkhs ANIT BN - BUEREORE % 1
FT20EPEHELPIZEN TV, ZOEFEC
EEN TV BEEDOLE, HE, &%, HELLXORR
13 ANIT ZHHF - EEEORIE L HIT 5 2 X %55
NTwa) Lrl, TlEh s ORBRIE - IEEED
HETEIET 25 B2 L TRBELAICEIN T
v

2T, EHLIIRMERE & IUEso ANIT E&
B - IEEEOHEITICNT 2GR 2H L 2T 5 H
T, ANIT#5 7 v Moy 2 7B sEiitEkiE T X
2F (TJ-10) & MWsggx % 2% (TJ-35) %0 - JHEkE
EORERICRNRSG L, 20508 - HEREDET
I B HIER 2 e, 72, ANIT#57 M T
FmERO&LE 3L 27 9—JL (total cholesterol ; T-
Chol), W RaEs, HBENRIFER e & DIRE S DV~
EAT oIz, BEBIEE (lipid peroxide ; LPO)
VoOLIZEEET, L2 gEnTw a4 2y
F=>ald ANIT #5112 L 2 MEKBELY ~Lvo L5 %
W B 2 e A R T2 Wiz, ANIT 855
o LPO Vv, SRR Z DEHEICE
FNTWLERENENR, A&, HE, $E, #% K&
PEE Y Y ORE O MR S-C, FoUSRIzZEN T
L, W, A, HER OO EERE
THTFTT B2 e HMbLATWEY 22T, EELIZ
ANIT #4542 & 3 1i% T-Chol & LPO v~ )L % E)IC
32 TJ-10 & TJ-358NHFGOHEZ 8 THN
72, :

e Bk

(1) =B . HAZ 2 )Ll —% (EWN) LA
L, 41 x> 2 nEREE MF () x> 2 VRS
T1HMEE L TIAMOBEY Wistar 27~ ((RE
200 g BitE) ZEBRICH W,

2) HFE:TJ-10& TI-3513H#) VLT E D5 X
nrzzx2EKE2H, Mzd 20T EHI216%
T&H 72, ANIT |3 Sigma ##8 (St. Louis, MO, U.S.
A) 2HERL 72, O REIHROR G E V2.

(3) EBRHE ST DB HEIHEY, 15 BEHEA S
W27y Mo Y =7 iE#E L 72 ANIT (75 mg/kg
thig) » 1 HEERES L CFEEZERS 2, 20
IEREHC IR EREAA ) — TR ERERNERS L2, 205

D7 v M3 ANIT %5 24 6514 & 48 BRI fRIc = — 7
IVRRER T CER L 72, £72, TJ-10 & TJ-35 #5811,
rnFhom AN 1 N#L5 & (T]-100x 1.3g, TJ-3513
0.75g) ®HEHIC L THRES Nz, TI-10 13K E 1 kg K
720 026,138BL026g %, $/2T]-3513KE 1 kg
720015075 BL U 15g 25 L, 2hnsnik5EIT
BMADEES 60kg & 45+, AN 12, 60 B L1r120
OB RICHEYS L7, Mz X AFNIERKICBE L,
ZNZFIL B EBHEMBAR ST v bz ANIT #8524 85
HBORE A TRNES L, 25Ty Mid ANIT #
5 A8 BRIl o — T URREY T TR L 2. B, $C
DTy MTERET IS B3RS Lo BEEICT
REMIR L D MM % RELL, ZomiEL 048 L 2 niEi
T2 D EALFRIRARIZ V72,

FREZCHET 2 EFRAEL L TRET 7=
>T7 3/ b7 A7+ 77—+ (alanine aminotransfer-
ase; ALT), TAXFX>BT7T I /7> A7 27—+
(asparatate aminotransferase ; AST), JFLERB{/KEE
# (lactate dehydrogenase ; LDH) 7 &%, Z/72HHHE
REEEICET S EFERREE L Ud y- 708 S b
T2 AT F F—+ (y-glutamyl transpeptidase; y-
GTP), 7)# 1) & X7 7 #—+ (alkaline phosphatase ;
Alp), #¥ ) Akt > (total bilirubin ; T-Bil), #E#t
Y LE > (direct bilirubin ; D-Bil), #8HiE (total bile
acid ; T-BA) L& &ML 2, /2, HFEEORAEL
L, i T-Chol & LPO DMIZE LAT» 72, 26 DR
BTN TCHBEOWEX » P E2H T T 72, 72,
LPO oillE il < > 2 77 & F (malondialdehyde ;
MDA) o & L T&EbLZ,

HEOFZREMITFEE LSD TEL, FRFBE[D
EHMTOREENREIZ ANOVA 2 HW TiTW, f&
B 5 % UTxFTELT,

& R

1. ANIT &5 24 BsR3#%17E AST, ALT, LDH, »-
GTP LU Alp iE4

ANIT #4524 BEBI#81C B¢, ANIT 580 K
AST, ALT, LDH, y-GTP & X 1~ Alp i3 3 ~Txt
MEL N LAFIZED -7z (Table 1),
2 . ANIT #%5 24 B2 ooi& T-Bil, D-Bil, T-BA,
T-Chol & & U LPO iR

ANIT ¥ 5 24 B:fH421c BT, ANIT #5280 i
T-Bil, D-Bil, T-BA, T-Chol 3 X t** LPO #BEIZ 3T
MEEL D LHEEBICED » 72 (Table IT),
3. ANIT #&5(- L 2M;& AST, ALT, LDH, +-GTP,
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Table 1 Activities of aminotransferase {(AST and ALT), lactate dehydrogenase (LDH),
y-glutamyl! transpeptidase (y-GTP), and alkaline phosphatase (Alp) in the serum
of rats at 24 h after intraperitoneal a-naphtylisothiocyanate (ANIT) injection.

AST ALT LDH y-GTP Alp

(/1 (ra/n (ru/1 Iu/m (rasm
Control 83+16 20+ 3 604225 2.74£1.03 298+23
ANIT 310+92* 134 +30* 1010+225* 6.77£0.46" 386+72*

Each value is a mean+S.D. (n=6-10). *» <0.05 (vs. control).

Table II Levels of total bilirubin (T-Bil), direct bilirubin (D-Bil), total bile acid (T-BA),
total cholesterol (T-Chol), and lipid peroxide (LPO) in the serum of rats 24 h after
intraperitoneal @-naphtylisothiocyanate (ANIT) injection.

T-Bil D-Bil T-BA T-Chol LPO

(mg/dl) (mg/dl) (zmol/1) (mg/dl) (nmol MDA /ml)
Control (6) 0.10£0.03 0.02+0.01 10+ 2 61.4+11.6 5.51%0.61
ANIT (10) 2.49+0.56* 2.35+0.57* 625+ 78* 141.7418.9* 7.99+1.54*

Each value is a mean+S.D. (n=6-10), *$ <0.05 (vs. control).

Table III Effects of post-oral administrations of TJ-10 and T]-35 on activities of aminotransferase

(AST and ALT), lactate dehydrogenase (LDH), y-glutamyl transpeptidase (y-GTP),
and alkaline phosphatase (Alp) in the serum of rats injected intraperitoneally
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with «-naphtylisothiocyanate (ANIT).

AST ALT LDH y-GTP Alp

1u/1) (1u/1) (I0/1) o/ (Iu/m
Control 88+ 10 21+ 5 623142 2.40+0.94 282+37
TJ-10 (0.26 g/kg) 75+13 22+ 8 666+125 2.5140.13 282429
TJ-10 (1.3 g/kg) 79+10 19+ 4 615+200 2.98+0.80 293443
TJ-10 (2.6 g/kg) 86+ 5 17+ 3 613+ 67 2.51+0.11 294+21
TJ-35 (0.15 g/kg) 77+ 7 21+ 5 605+ 97 2.65+0.10 293429
TI-35 (0.75 g/kg) 79+ 9 22+ 6 621+186 2.86+0.94 288+ 44
TJ-35 (1.5g/kg) 73+ 8 20+ 2 466+ 70 2.61%0.10 297 +56
ANIT 804£92* 357+ 40* 1172+192* 9.40+2.10* 439+ 42*
ANIT+TJ-10 (0.26 g/kg)  774+64* 344 +24* 1060+160* §.84+1.11* 440+ 36*
ANIT+TJ-10 (1.3 g/kg) 503+ 78*# 2314 45%# 724+ 94%# 5.84+0.87*#  351+60*#
ANIT+TJ-10 (26 g/kg) 407+53%# 193 +53*# 671+ 55 5.79+0.81%%  292+19*#
ANIT+TJ-35 (0.15g/kg)  729+41* 325+78* 958+ 93* 9.70+1.78* 445+90*
ANIT+TJ-35 (0.75g/kg)  534+99%# 237+51%# 807+174*# 8.66+1.82* 380+81*
ANIT+TJ-35 (1.5g/kg) 398+ 75%# 197+ 35+# 648+ 4%+ 8.03+0.93* 3764 29¢

Each value is a mean+S.D. (n=5-10). *» <0.05 (vs. control) ; # »<0.05 (vs. ANIT).

LU Alp FEOEEIXT 5 TI-10 & TJ-35 F0O4K%
5nr

ANIT B 58 B W T, %5 B %O MK
AST, ALT, LDH, y-GTP # L * Alp i&HiE, #n®
%5 24 BRI O 2.6, 2.7, 1.2, 14 B L L1
TH - 72 (Tablell & 1II), ANIT £:5 24 B5fi%ic TJ-

10 # ANIT # 5B IKE 1Lkg %7210 026, 135 L0
26 g &NTET 5+, TJ-1013 1.3 & 2.6 g/kg BN
SRIZEWTANITR S BB T LN ME
AST, ALT, LDH, y-GTP s kv Alp it LR % ¥
NTHEEHHIL, LrdZznsoBEEED R
T 5 TJ-10 oI R 1.3g/kg £ Y L 2.6 g/kg K&
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Table IV Effects of post-oral administrations of TJ-10 and TJ-35 on levels of total bilirubin (T-Bil),
direct bilirubin (D-Bil), total bile acid (T-BA), total cholesterol (T-Chol), and lipid peroxide (LPO)
in the serum of rats injected intraperitoneally with a-naphtylisothiocyanate (ANIT).

T-Bil D-Bil T-BA T-Chol LPO

(mg/dl) (mg/dl) (zmol/1) (mg/dl) (nmol MDA/ml)
Control 0.100.05 0.04+0.03 8+ 3 58.6+ 8.3 5.001.40
TJ-10 (0.26 g/kg) 0.10+0.02 0.04£0.01 12+ 5 57.0% 7.3 4.03+0.48
TJ-10 (1.3 g/kg) 0.100.04 0.0420.02 10+ 3 58.3%+ 5.0 3.86+0.44
TJ-10 (2.6 g/kg) 0.08%0.03 0.03+0.01 6+ 1 58.3+ 3.5 3.88£0.50
TJ-35 (0.15 g/kg) 0.08+0.01 0.03+0.01 8+ 4 59.5+ 7.7 3.67:+0.50
TJ-35 (0.75 g/kg) 0.09+0.01 0.04%0.03 9+ 2 53.4+ 5.4 3.76+0.77
TJ-35 (15g/kg) 0.08+0.02 0.03+0.01 10+ 5 48.0% 5.2 3.39+0.41
ANIT 9.12+1.50* 8.13+1.24* 1201+ 59* 231.8+£16.6* 11.22+1.62*
ANIT+TJ-10 (0.26 g/kg)  8.40%1.10* 7.18+0.90* 1066+ 90*# 219.6422.8" 12.46%2.62*
ANIT+TJ-10 (1.3g/kg)  6.21+0.55%# 5.56+0.50%# 947+ 78*¥ 234.3+32.9* 9.15+0.67%#
ANIT+TJ-10 (2.6 g/kg) 5.82+0.39%# 5.3140.38*# 732+119%# 200.0+17.6%# 8.3740.83%#
ANIT+TJ-35 (0.15g/kg)  8.70+0.68* 7.94%0.99* 1051+ 141%# 211.2416.4%# 11.48+1.64*
ANIT+TJ-35 (0.75g/kg)  §.38+1.28* 7.59+1.14* 1036 4:270%# 194,821 .5%# 9.23+1.36%#
ANIT+TJ-35 (1.5g/kg) 6.99+0. 77 6.20+0.72%# 698+ 82%# 170.5+ 9.4%# 7.9740.64%¢

Each value is a mean=S.D. (n=5-10). *» <0.05 (vs. control)

ORGBND D - 72 (Table 1), ANIT #5- 24 &
Mgz TJ-35 % ANIT #5862 0.15, 075 5 L U 15 g
ﬁ:é‘%x M543 e, TI-35120.75 & 1.5g/kghkEn
PGS BT ANIT #5 48 BiftE T4 & L7z MG
AST ALT BICLDHEMHND LR TXTHEICH
HL, Ly FnsoBREEO LRI 5 T]-35 D
I EIE 0.75g/kg £ D L 15 g/kgRENHZ L BN
Hishdr 72 (TablelIl), = TJ-35 fEMA&%5SEEClt
ANIT #4548 B TA L Lz i »-GTP oy idtk b
AiinwFnogsgcitisny, £ ANIT#5
A8 BERIE T A S L iE Alp M AL 1.5 g/kg IR
FEOHRERIIEWTHRICME SN, £/, TJ-10 &
TI-35 BHBEHTE, FALOZXZHFDVT RO
SETH NG D MERERGEICEBITES Lk o
7z (TableIIl),
4 . ANIT #5124 2M;5 T-Bil, D-Bil, T-BA, T-
Chol LU LPO LRIWVOEFHZHNT S TJ-10 & TJ-
35 BORE DR

ANIT B 58 BV, &5 48 Kl miE T-
Bil, D-Bil, T-BA, T-Chol X (* LPO #¥1x, #h %
MRS 24 B BED 3.7, 35, 19,16 B LU 1415
TH - 72 (Tablell ¥ IV), ANIT #% 5 24 B¢ [/ 1% i
TJ-10 % ANIT #5812 026, 1.3 B L * 26 g/kg k&
ROET2 &, TI-10i3 13 & 26 g/kgRENR LB
2B\ T ANIT #2548 B:fil 1% T A & L7z i T-Bil,
D-Bil, T-BA & & U LPO E DM % §CHBEICH

#p<0.05 (vs. ANIT).

HIL, L2 b 2N 60l mnigaicxdd 5 TI-10 o #iH
shEIZ 1.3g/kg LD L 26 g/kg KBRS BN FH 7%
# - 7z (Table IV), TJ-10 fftH& 58T, ANIT #¥5
48 Wil TA L7z IiE T-Chol ENREIMIZNT 5
R T 26 g/ kg KRB 55 TA S L2 (Table
IV), ANIT %5 24 BEfl#%12 T]-35 # ANIT #& 5.3
0.15, 0.75 B L U 15g/kgkExENHZRES T2 L, TJ-
3502075 & 15g/kghEDHL FIZH v T ANIT #
S48 cAa LN omiE T-BA, T-Cholbs L f
LPO BENWMII §TNTHEILIHHE SN, Lrbins
DN EIZHT 5 TJ-10 o #fizh 13 0.75 g/ kg
&N L 15g/kghRENZR G J DI A - 72 (Table
V), = TJ-35 FH& 58 Tl3, ANIT #45. 48 Refi] 1k
TH b miE T-Bil & D-Bil BB MIL 1.5 g/kg
DHEIC B THFEICHR S e (Table1V), 7,
TJ-10 & TJ-35 Bk 58Tl %n»‘;mlﬂexﬁﬂmw
FTNOREETLINSL DRSO L~V ZEE) T3
Nich -7z (Table IV),

% =

ANIT i3 B3 BE# e & D3 2 %0 TiEMmiL
WP kD, HiTEoAR, R#sLUvmEsEEL T
T FOBE, HE LEMBoE, ks L,
PSRRI BB 5 - 2 BT 5 2 S ATRE AT W
2 Y AW BV 72 ANIT (75 mg/kg thE) % ke
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WL 72T b T, 205 24 BRI THMELRE
ELPEREEOREIBEH LN, LrdmEEFE
ANIT # 548 BEIIC BV T L ITHEITL Tz,
@ ANIT #5855 » b2 BT 257 - JEEEDSSE & #17
i, BERS T DWMEL L C—BKL Tz, BRS Y
ANIT (75 mg/kg A&E) % BEHENHESLZ7 > T
OS5 72 BR% TIRAT - REEEONEF A L5 Z
EERBELTWD, FHELL T —IIRL T w

FREZ - LB PEE 7 A8 2 ANIT (75 mg/kg 4R E)
PEERESELZT Yy MZBWTREDH TS, ZNLD
ZE s, ARICH W ANIT#5.5 5 McB»T,
D5 48 BRIRIC 7 0 24 BB OB S THRS L
rREYORF - IEREOEITICN T 2B L HNE 2 &
WTEBLEEZ LN,

22T, #E#HSIX ANIT (75 mg/kg 1KH) % BN
HL77 v FMabBwT, Z0f%h5 24 RO R - JE#EE
EDFEREHRD H N BT TI-10 (0.26, 138 L F
2.6 g/kg KE) B L1 TI-35 (0.15,0.75 3 L 8 1.5 g/kg
RE) # FNFRIHREG L, Wz X ZAH D ANIT EE&E
BF - BEEEEOMEATIC NS 2 HIEhR I DV TR,
ZofER, TJ-10 (2 ANIT #47 o b DM REEE &
JBEABEEDHEIT # AEICHIRIL, # 0EIFIRIRIT RS
BICKFL TSI AWML -7, £72, TJ-35
12 ANIT #:5 7 b o FFHIRE R R E o 47 % 312 Ji)
L, ZOMHEIRIEHBRGRIEKFEL TWEZ L LR
otz 2ok iz, TJ-10 & TJ-35 3 ANIT &
H EBEEOM#AITE B 2EHIC L - THHIL T 5

gepEa R E sz, Lo, TI-35i 2580
wgmgﬁémm#*“ DA, ANIT ZkHE AR
EDM#ITICH L T LIRIEIR 2R L 2o 2 oWdlRbR I,
VOB & F T AR SRR, Hha, A3
ORI A F N FNANIT s R OfE LT
b T, R R twh+hﬁw EIE X 5 HI]
WEDBHLNT VDS DT, TI-35128ENT 5T
N5 A G R EHRIPER IC DT B B HESE
XNd, 7, TI-10 & TJ-3513, &biokugsT
ANIT T ) - Wic k- T 5 2 Mk T-BABE
DM BGRITEKTL THFIF 22 0o s % -
72

F7:, ANIT (75 mg/kg &) 2 EERES L7227 v
MZBWT, 205 24 B4 TmiE o T-Chol &
LPO BENEMA A LN, ZH6DMWINEZNikE 48
MR TIITUE L Tz, ZbH OFESIE, ANIT Eie
BE - BEGERE S R I e b TOE L B L L T
VB X RAELTwD, ALY 1, ANIT A48k
(40mg/kgE/H) 22 HEKRSG LTy FollET
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13, T-Chol % DMMDIRE RS DWEEDTEMT 2 DI
XL, LPO BEIC BB AL ALV & 2 HEL Tw
5,20k 51, miE T-Chol DERIZESNRER X —5
LCwizds, MmiE LPO DfERIZHEOREE L I3 EL >
Twtz, BAE, ZOMEIMTICEIATH 25 EH L5
TV, LarL, ZoMhEl:, ANIT o5 HEeRs
BARL L WEELOMTRE>TVWLENT, 0L %
ZEIEETHTWEZOR L LK, ANIT #4524 B
BT TI-35 05 (0.15, 0.75 3 & U 1.5 g/kg 1k
H) 1, ANIT 548 BEM#%IC 513 5 % T-Chol &
LPO BE ORI % #5224k L THIBIL 72, Z4Licxt
L, ANIT 5 24 Befii# T TJ-10 R O # 5 (0.26,
13 B L1r26g/kgthE) i3 ANIT #2548 BE i1z 15
5 % LPO RO & 58I KA L THHIL 72
%%, 11§ T-Chol iBENRIIN4 2.6 g/kg KENE 55
TORIHIL 72, Tk Sz, ANIT 85 & 2 HRER
BOTCHEIC KL T, TJ-35 13 TI-10 & 0 & 8 H0EIfER
BPRTIEDHLDE amoxnym1oaTJ%u

I HEALER 2R 2 b T2 DT, Wix
X ZFNIMALIERIC & > T ANIT 45 7 v Mz B
% il LPO EEE DRI FOHE % 9] L T 2 2 & Ao
WEND,

Dahm & {3 ANIT #5F - BB R
—DTHAHHPERDBEI»EEG L TwsZ 2L T
VB, TI10 1 3R AR &Ry g, Hn we'
Qbﬁﬁiﬂfﬁ@ F 72 TI-35 12 LA EVEH % 158
sen” B BT D, f-T, TI-10 & TJ-
35 7 ANIT BAHF - JLEREE D #ATIC N T 5 HIHIE R
I ENL DT X AR DOFSEERH LS LT 5 W EeE
WEZ LN D,

Lk z & k0, TJ-10 (2 ANIT Z&iF- HEEED
Lﬁ%ﬂ%@ﬁﬁ & R R E O H 12 x4 A HE

Lo THRILTWR D L L b, £72, TI-35
uANH%%JFW B REE ST % 1 AN AR
M AHBERIC L - THHIL Twa 2 e Bz LN
%, %72, WixXx 2&NE ANIT 3512 & 2 1% LPO &
FED BN TCHE X 0T 5 0T, Z o b ANIT #k2
B - JEEED#ITOMHENICEE L Tnwd 2 ErE2 b
na,

i
S

ANIT (75mg/kg K&E) #EMERNZRE L7 M
FF - B ER S TI-10 & TJ-35 # R0 53 5
&, - IBEEEOETIZIHE NS Z EH LIk
72, F72, 2 ANIT BT JREREEDHE Iz T
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LWL X RFOMBERICIIERENSH B Z LARRI L
72, Bz, Mz ¥ Z2&N: ANIT &5 &k 510 LPO &

BEomzifT s EhrH\L, LD,

ZOfER Ll

I % 2# o ANIT i - JREBEED #ATIC M 2 #Hlic B
5L TwaalkeksE 2 bz,

s

[+

w
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