R &

MEREFEF &4, 130—137, 1987

K777 (BHR) O HER%Z & I EREBINENICB T 2 ER2NHR

AT Wy BHEXF, HE KT
3 E RS HRR 2L R

Inhibitory effects of Saposhnikovia root on CNS functions and peptic ulcers
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Abstract

Pharmacological studies of Bohfuu (Saposhnikovia root, [58) were performed using the
saccharides-free fractions obtained from 309 ethanol extracts of Tohsuke-Bohfuu (BEEIES &,
TOB) and Shin-Bohfuu (EF5 &, SIB). TOB depressed dose-dependently the motor activity,
the acetic acid-induced writhing syndromes and ulcer formation due to water immersion
stress, and prolonged the hexobarbital-induced sleep in mice. These findings indicate that
TOB depresses central nervous systems in mice. TOB prevented dose-dependently the
formation of gastric lesions induced by absolute ethanol in rats. This protective effect was
blocked by indomethacin (5 mg/kg) given before TOB dosing, but not affected after TOB

dosing.
in endogenous prostaglandins.
gastric mucosal membrane.

tested were not found in rats.

It is suggested that TOB possesses a cytoprotective effect mediated by the increase
Moreover TOB increased the amount of hexosamine of
But the anti-ulcer effects on the other experimental ulcers

SIB, much the same as TOB, depressed the central nervous

systems in mice and prevented the formation of gastric lesions induced by absolute ethanol

in rats.

Key words Tohsuke-Bohfuu, Shin-Bohfuu, central nervous system, gastric lesion, cyto-

protective effect, hexosamine

Abbreviations TOB, Tohsuke-Bohfuu extract ; SIB, Shin-Bohfuu extract
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(1) EREE EFECHREINLF7X5RY
T DERRE UCHEROEKR T 77 (BRFRAEE
HASH I VEA) 2EEL -,

2 BHEOBRM MULrTAYRYTIIE
FINVERNIN% T/ — iz 1 BHEIEREL 2%
EBL, WETZZ /—NWEEKLIZ, BHNK
B E 2 —T NTHRERT 2 LERwi %4 r
A x> HP20 A 747 a< MzfhL, KicTHEE
FERDRER, A5/ —IVENEPIBE, R
BL, PRy RTT7TIBREL X 2 (TOB) 1%
720 ERZ 77200V T L EBRICAEZ T, BER
w7 kL X 2 (SIB) 21872, =X ANE(Z
TOB RUFSIBHIZH1I%BTH-72e ZOFX 2K
BT = TELREL, AREEKS L
ISEBAIRR AR UERICHL 2, 18, o
LE L WIS, BRENREZRIIZD L L2,

(3) EERENM  ddY MM~ 2 (KRE22~30
g, HHEBRSYBREGEMS) & Wistar R
M7 b ((KRE180~250g, HAX) 2HW/, #
HFITEE23+ 1°C, BESHSUNEWEESE T
v, B (F) x> s LB, MF®) s k%

HEICIER ¥, 1 HMETHRET L 2 REBRT Y
L AVAN
@) EKBH*X

CHRESICHTLER KE2~Bgn=
ZAZHERRER 2 2 0 3% 542304 12 ambulometer B %
EEET (NEERIEZE, AMB-MI) i 1 EAN60
SO BFEBR 305 FICRE L 2. BIHENEE
& L T caffeine (40 mg/kg, #0) 2Hw7z,

QR ICH 3 5 1EMA K B22~25g D=7 A2
B  # 5-7£6047 12 hexobarbital-Na (4 7 o
oy -8, IEEFERAEE) 270mg/kg H TN
HEHL, EMEHEOMEL TW2EMERIEL 72,

QHEBEIER KB ~2gn=7 2 ICHBREL
BE%605120. 7% MR- EHAERZ 0.25ml/
animal » CTHEENES L, L1045 HIcBEL 22
writhing syndrome % ¥t 2 72, BHENBEE L L T
aspirin (100 mg/kg, MIEMNES) 2 AW,

@F MBS L UBEWRAICNT A ER  RKE
25~26g D=7 A w16 EERR BRELIRES
L, 20605 %I23%EKR-D%T 7T TLME
0.5ml/animal & C, BOREL 72, 200%ICED
EERVBENORKROBEEM - HEL 2.

QKBERA PV ZBBICHT LER KE

21~30g D=7 R ICHBELZ RS, 30011223C
DRFERIC 7 EEWFEOKRE L 72, Tk, EHIIC
PEVE A ML, RIEL CEEOEME P ERER
SHETTHEL 72,

©®©x% /— )/ BAREHEG I 2 EA | Robert
LY nFEIc ko, Tabh, hE180~200g 0
Ty b R2ARRIME A, 19BRMMKBREKRT Y —L
(1ml/animal) #&0#%5 L, 605%ic&EEL /2
EHEOBRBOEM L BIE L 22, KT, BEL"
NDFH:Z & ) BRI hexosamine & % BIE L 72,
BREDRE NN EO L VIR Kk s /) —
AR B304 B AT - 72,

@7 v McBIT 2 ABEBRBEICHNTLER &
B 5 Y DFHBIZHE - T reserpine %, histamine
&, indomethacin {&HE K M KRMFIEE (2N
LYEAERE L 72,

®Adjuvant BETRICH$ 5 1EH | KE250 g 5
BTy N EFEHAL ., Adjuvant 12 EREZIEE
H37RH (Difco#t) # 6 mg/ml ¢ E T adjuvant
incomplete (FIYE#L3E) BB L, Z900.1ml %
Fw P OBRBBEREEOBERNICES L 2, BHEORE
BEEE” OB IS & - TR L 72, BRENIE 5.1
adjuvant FESETH L D I2ERE HIR S L 72, Bt
MBECET Y F=Yer (CEHIY¥) £20mg/
kg 5T adjuvant S H LY 3 BEETFTEHL 72,

OB . £ BB LIz 13, Student’s ¢ -
test® V72,

w R

1. TOB O{EH

QasEHICNT 2 1EH  TOB 100 mg/kg D%
A5 Tl It L2802 885 5 e v Y, 500
mg/kg T2 BFESESOME »3Rd 5N (Fig. 1),

@EER 233 5 fEA - TOB 100 mg/kg T3t
LB s N vy, 500mg/kg 35 & O
2500 mg/kg ¥ MEMKTFATIC hexobarbital |2 L % fE
IRAEEL 72 (Fig. 2),

@#ERFIER | TOB 100 mg/kg &5 TII R BIC 1
LB b2 b N7 v A%, 500 mg/kg B & 182500
mg/kg & B B F R I BERE writhing % #1#) L 72
(Fig. 3),

@B NHEt S L B EWRERICNTAER BN
Heittgel: TOB 500 mg/kg ¥ THISMERIZERS b 1L
2LDODEENEIRL L, 2500 mg/kg THE X
RS sz, —F, BE®RIEIZ2500 mg/kg
THELOHER» 2 517 (Fig 4),



132 FEERESESTE (Vol.4 No.2 1987)
100
200 B :
~ 80— -L
=
= ;
] -
£ o 601 T
o —
(8] +~
8100 2
2 a 4
S 3
2 7y
O.
0
) Control ~ TOB TOB TOB
Time ( min ) 100 500 2500 (mg/Kg)
Fig. 1 Effect of TOB on motor activity by am- Fig. 2 Effect of TOB on sleeping time induced
bulometer in mice. by sodium hexobarbital (70 mg/kg, 7.p.) in mice.
Results show the mean=*S.E. of 10 animals. Results show the mean+S.E. of 10 animals.
Open circles represent control, open triangles **$<0.01 compared with control.
represent TOB 100 mg/kg, closed triangles rep-
resent TOB 500 mg/kg and closed circles repre-
sent caffeine 40 mg/kg. *p<0.05, **p<0.01
compared with control.
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Fig. 3 Analgesic effect of TOB.
Results show the mean+S.E. of 10 animals. **p <0.01 compared with control.
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Fig. 4 Effect of TOB on gastric {ill and charcoal transport in mice.
Results show the mean+S.E. of 9 animals. **p <0.01 compared with control.
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Fig. 5 Effect of TOB on water-immersion stress
ulcer in mice.
Results show the mean*S.E. of 6—9 animals.
*$<0.05, **p<0.01 compared with control.

@QKBERWEA Vv REEICNTZ2/EH TOB
100 mg/kg »* & FHIZBEOIH A8 5 41, 500
mg/kg B X 102500 mg/kg & FHERFR 2 #IHI1ER
rEH LNz (Fig. 5).

®x2 /—NEHBEREICNT AER AR -8
K7y bicEBKRKL Y /—NEROKET S E, M
& DARERIC AT TORIEIC & b TRE U REED
EHL 72, TOB I3 Z o B R EE M %40 mg/kg
51000 mg/kg ¥ THEEKFHICHHIL 2. 72,
ZOERITEERRETLES LN DD, &1
HE T o 72 (Fig. 6) & 5iC, ZNIEH
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Fig. 6 Effect of p.o. and 7.p. administration of
TOB on ethanol-induced gastric lesions in rats.
TOB was administrated 30 min before eth-
anol. Open column represents control, closed
columns represent p.o. administraton and dot-
ted columns represent i.p. injection. Results
show the mean+S.E. of animals. *p<0.05,
**$<0.01 compared with control.

HWERITOB##E5 L thrbBERTVI—NEERS
T5ETOEMICE N ELY»ALN, BELHRET
MBI E < 513 X ERIRBS L2 (Fig.
7o %72, T indomethacin # E& L TH { &
TOB DERIZ#EFI L 72 (Table 1), TOBIz & »
T BHE D hexosamine BEOMNATERSH 5 172,
@7 v bicBlT s EREEREEICNT 51EH !

Reserpine {&#, histamine (%, indomethacin &
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Fig. 7 Effect of TOB (200 mg/kg) pretreatment
at various times before ethanol administration
on ethanol-induced gastric lesions in rats.

Results show the mean+SE. of 5 animals.
*$<0.05, **p<0.01 compared with control.
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Fig. 8 Effect of TOB on adjuvant arthritis in
rats.

Open circles represent control, closed tri-
angles represent TOB (400 mg/kg) and closed
circles represent predonisolon (20 mg/kg).
Results show the mean of 7—10 animals. *p <
0.05, **»<0.01 compared with control.

Table I Effect of indomethacin treatment before and after the administration of
TOB on ethanol-induced gastric lesions in rats.
G " Area of lesion % Mucous membrane % Hexosamine %
roup per stomach (mm?) change {dry mg/stomach) change (ug/mg) change
A 54+13.9 19+£2.4 37+4.6
B 6+3.3* —89 23+1.2* +21 45+4.5** +22
C 45+13.4 —-17 20+2.6 + 5 43+2.0 +16
# : Drug administration schedule
30 min 30 min 60 min
Group f i T i
A CMC saline EtOH (1 ml) killing
B TOB (200 mg/kg) indomethacin (5 mg/kg) EtOH (1 ml) killing
C indomethacin (5 mg/kg) TOB (200 mg/kg) EtOH (1 ml) killing

Results show the mean+S.D. of 6 animals. * : Significantly different from control p <0.05, ** © p <0.01.

ERUVKBHRZ L RBEICHL TE, wind
TOB500 mg/kg £ THEBFHRZEDHS LN L -
7= (Table I1),

®Adjuvant P& #1253 2 fEH | Adjuvant &
BEHTEETNTOEHICH L WREIFZD LN

72e ZOOERKEICK L T TOB400mg/kg i3 3 HB &
D IEIAEES S, Z OIFLREEI: TOB 54tk
BLLIFL(ERLL, —F, TV F=V e id#
Ey RFEOWMG s hicEL RERDEZRLL
(Fig. 8),
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Table II Effect of TOB on 4 kinds of experimental ulcers in rats.

Treatment Dose Np. of Ulcer index
(mg/kg) animals mean+S.D. (mm?)

1. Reserpine-induced ulcer

Control -~ 7 5.7£4.32

TOB 200 7 4.6x+3.00

TOB 500 7 5.5+5.20

Atropine 10 7 1.6+1.50*
2. Histamine-induced. ulcer

Control - 8 2.1£2.09

TOB 200 7 1.5+£0.70

TOB 500 8 3.5+2.15

Atropine 10 6 0.4+0.96
3. Indomethacin-induced ulcer

Control - 8 17.8+3.86

TOB 200 6 49.5+20.68

TOB 500 6 9.1+2.38
4, Water-immersion stress ulcer

Control — 6 18.3£7.07

TOB 200 6 11.1+5.29

TOB 500 6 19.1+10.26

Atropine 10 6 1.8+3.08**

*

. Significantly different from control p<0.05, ** . »<0.01.
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Fig. 9 Effect of SIB on motor activity, sleeping time, analgesic effect and water immersion
stress ulcer in mice.
Open columns represent control, dotted columns represent SIB 40 mg/kg, hatched col-
umns represent SIB 200 mg/kg and closed columns represent SIB 1000 mg/kg. Results
show the mean+S.E. *$ <0.05, **»<0.01 compared with control.
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Fig. 10 Effect of SIB on ethanol-induced gastric lesions and hexosamine content of the

gastric mucous membrane in rats.

Results show the mean+S.E. of 7—10 animals. *»<0.05, **»<0.01 compared with

control.

2. SIB R

O BEMRERICNT 2EH  SIBld=7ANEE
HEENCH L TISHPEIERA, hexobarbital BERRIZX L
TIIERE/ER, BEES writhing B L OOKBEHE 2 F
v ARB IS L TEHIEA RS 5 iz (Fig
9.

@z /—NEXERBICNT 2R  SIB i3
Krg /—nic k2 BERELZIGHEL, T
i & EA5 L T BAEE O hexosamine & 2 MiN S &7z
(Fig. 10), :

BEEER

KT 770X 2NRIZEFOFMETH20%L L
EHb, R T7T72XRICIIEHTEENEL NS
FTCHEEERZ25EHT L PEBETHL EE 2
LilznT, SEIF% TS /— I ¥ 2 HEEE
SFeBezESEREE Lz, B3Nty
K775 51872848 (TOB) L BAINER
77 h 65288 (SIB) L4iciIizR LINET
1%THY, BRIZED -2,

TOB DEHIER & L TIT HREBOIH], hex-
obarbital EIRNIEE L L VEBIERA L Y REDF
WIMHERPBO LN, 6T LT
i3, 27RAEBWTKENEZ L ABBICHT S
I 27100 mg/kg » 5 RBH S N7z, ZHMBEE
RoOBES LT, TR, <7 28HEBET

? acetylcholine (10~ g/ml) $ & ¥ BaCl, (10-*
g/ml) 12k 2 R#E % TOB #°10*~10"° g/ml T3
CHMIL 722 & b, BURERBREHERETRGRME L BE
BT AMEEEN B L UBE R~ DERE
ERZ L EZLoNn%, LL, v icBnwTid
TOB iz KBMHEA L RBEOHHER 2R X
3, BEIFEDLILL,

TOB 3K ¥/ — ik 5 BHEDBE %40
mg/kg &V S RBED L HEKFENIZE FIHIL
7z, Robert” & i3# &k T v b ik s ) —
NEHSD, W, BTLA) S DL VIEEFERER
%o “irritants” 12k 5 BMEOEE BB W E
HHITE WL ) % & b THED prostaglandin
PG) tt-THHENBZ LE2RKAL, PGo
cytoprotection fEEH TH 5 L L T3, 2 51T,
irritant D 5T L - TEET 2 BRBEEEY, T
HA%TH /=N k5% “mild irritant” %5
FTHIZ LIk > THHIE N BB R % “adaptive cyto-
protection” XA CTHEMPG»ES5T2 L LT
W3, TOBDT )V a— L EREHEEICNT 56
i%, indomethacin NDERFIZ & » THHBT L2 &
b WY PG DB 5 A2 X 1, Roberts Dif
TEF 2% mild irritant BB & L £ 2 5 N % 25,
TOB I3 cytoprotection BENEH 2 HT 5 & v 2
b, L/ —)VERREHEICH T 2 HGIERIE Y
Y2y RUEEES T Bw T HELNTYD
A%, TOB # X (FILMETEWR-— > = HliE
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) M TL &< ERRTLL W 2L
TWwa REE) 255, TOBOZOERIZ S
Yo vBELEWIcE S LTI EEZ LN
%, b1z, TOB#5iz & D BHIE D hexosam-
ine EAEIML 722 &2 5 BREEEOIHICEE S

LTwbZeyEZLND, —H, 7v MoBw
THEREERPEZD LN » - 2 FEDIEE I,
TOB DYERIS—@MEn7: b L EZ Lb,

TOB iz adjuvant BAET £ 5 1EH 2738 & 1,
THZEIEELT ORI TV X 20K E—HK
THLDEEZ LNB,

TOB icBBOH LN EKBEEN ) b, w7 ADH
2B H O, hexobarbital EIE N IE R, $HIEE
H, REWREEOIHB I KISy by / —
BHEE I 2HHIERIIESIBIC LT A L
RRREICED LN, UEOEEL D TOB 24w
ERASIBICH DRI BETE LWL DDTH
B ThHIERI TV ERERTHE P 727 RY
T, LRI ES W LN TH
Y 4EOEREE LTI BT L IERIC I
ENLWI ENEHL 5Tz,
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