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Pharmacological study on Kampo-hozai. L.
Effect of Kakkon-to on immune responses
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Abstract

Effects of Kampo-hozai, Kakkon-to (Ge-Gen-Tang) on immune responses were inves-
tigated in various mouse experimental models. Kakkon-to at an oral dose of 1000 mg/kg
promoted a phagocytic activity of reticuloendothelial system by the carbon clearance method
and activated the phagocytosis of carbon by Kupffer cells in the liver and macrophages (M)
in the spleen. When given twice orally immediately before and 16 hr after the application,
Kakkon-to at a dose of 1000 mg/kg did not show an inhibitory effect on the ear swelling
induced contact dermatitis caused by picryl chloride (PC-CD) while it exhibited a significant
inhibitory effect on the foot pad swelling induced sheep red blood cell delayed type hypersen-
sitivity (SRBC-DTH). Kakkon-to inhibited the immunosupression with the freezed and
dried ascites of Ehrlich carcinoma-bearing mice containing immunosupressive substances
(EC-sup) in PC-CD and SRBC-DTH induced mice. However, Kakkon-to was inactive in the
supression of a T cell mitogenic response (concanavalin A) and a B cell mitogenic response
(lipopolysaccharide) in intact, SRBC-sensitived mice and SRBC-DTH-~induced mice. These
results suggested that Kakkon-to may promote the phagocytic activity of M¢ and the inter-
action of M¢-T cell.

Key words Kakkon-to (Kakkon-t6), Ge-Gen-Tang, immune response, phagocytosis,
macrophage, contact dermatitis caused by picryl chloride, sheep red blood cell delayed type
hypersensitivity, mitogenic response.

Abbreviations K, phagocytic index ; @, corrected phagocytic index ; M@, macro-
phage ; SRBC, sheep red blood cell ; SRBC-DTH, sheep red blood cell delayed type hypersen-
sitivity ; PC-CD, contact dermatitis caused by picryl chloride ; EC-sup, dried ascites of
Ehrlich carcinoma-bearing mice ; Con. A, concanavalin A ; LPS, lipopolysaccharide ; Kak-
kon-to (Ge-Gen-Tang), ®iki%.
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ThoTh, EEEEADES ROz w0
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3, A ORRRIEE S BE L n b 2w
B, ¥R AETMER L F 0 f $HWER CH
B2 g RETH S, EHLITTRLR
DS RIS L 2B ERYEAL, 72, %
DEREI EBRB O 4 1 B b SEAE L
TS, THBER, L ELNATRARLNS T
o b RPERL, BRI R U O BHIHE R OATR)
P2 RCHELIVEE Y CBw T ERNEROR
B EHHEC M B BB OME, KEERALT X 2
BEIC L AR RIEAORBRREL 72,

AR TE, BHHHOEREERED B L

T, BRENEREE R MERNIC SR L 2 T s,
WX, TREEWR, E RSN S WEARRYYREEIC
FIVs & 4L 2 BAE & R~ 72, ARSI,
HE %, AEEY 7 & ORI G & R A ER
HEHFRTHBIZ L h b b T, 2 ORI
BEAEALPIZENTELHT, i”"% DT L
2RI OSREER T U L ¥ — RS Ie 5H B VER & s
LCw20HThb, 72T, AFRTIIERED
T & BbN B AHIRIR IS KT B 2R % P
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1. #HRENRUHREORE

WEREY & L CERE (Kakkon-to) % A7z,
Z OB T % 2 BRI SH Y 20T 5 L 1
(Lot. No. 41004900) 72 L »T, EEREICH
59 3 BI213 100, 500 & 5\ it 1000 mg/kg &= 7
ZERE10g 4720 0.2ml OHBOKICEHE L TR
OS5 L7z, /2, REHLVIIBMEFEEE LT
perikan drawing ink 17 black (Perikan AG), 1-
carrageenan (B F{bEK), concanavalin A (Con.
A) % Ufzymosan (Sigma Chemical ), predni-
solone (Merck), picryl chloride (+7# 7 4 7 &
7)), BiEEEARMER (SRBC, K BA 240 A4 Yy b
7RRr) K UF lipopolysaccharide (LPS, Eschelichia
coli Ak, =JHE) HwW72,

2. KEREWMD

EBREBWIIHK (HEAKEBRMEKALHE o
Slc : ICR RiftE R -~ 7 2 (16—18g) R UF
Slc : Balb/c Rt~ 2 (18—20g) # Hv7z,

FAEREIZEE 232 2T, EF50—60%, 12 B:R
HA/12 BRI D A4 2 VB E T, HROBEFE

£ (CE-2, BARZ LV 7) #H\v, HHEICKEHER
S, BMARERICHT 2T 1AM TMETEL
72,

3. Carbon clearance

1) Intact E}]%“C DRE - =7 A& HEHEIL car-
bon clearance #: ' T#7- 72, ICR %Mt~ 20
&Ik carbon 8B (perikan drawing ink 17
black 3ml, A AN/K 4ml, 3% gelatin 4 ml
DR 0.1ml/10g S L, 5, 10, 155741
BED L) VALE~=F 7)o F BHE LA
WT 25yl DU ZERMLL, 7272612 2ml D 0.1%
Na,CO, R I HBEm S, 5B (Bar
200-10%Y) 2 L 0, WRE675nm THRIEE £ HIE L
72. FE7z, 154RERMERIIWTERTS, BTRE, MRIK A K
WL, MESE%BEL -, Carbon clearance i3
R A & M carbon P TE K BEHE (L., 47), &
Bt (K) RUSTEAEEH (o) TKH, Zh
5L DE RO carbon BAEREE L7z, &d, #
BRiRkid carbon MBVESHE 2 HATA 5 1 B 1 [BIEKE
3MENRS (EHENIERSE13 carbon BT A E
1R RIRT) L 720 BErs B zymosan 50 mg/kg
(iﬂﬁﬁ{ﬂk ¥i%) 3 carbon BIBWEEHE 2 BT

1 EIRERENERS L 72,

A carbon FIETH KRR (ty,., 9)

= (t,—t,) (1/2) ODt,/ (ODt, —ODt,)

B EEHEK = (log ODt, —log ODt,) /(t,~t,)

FTIE A &M (o) =*/K - Pc/Po

72770, t - 5&], ty D 109 H 5 Wi 154,
ODt; : 5 5 OWNE, ODt, [ 105 H 5 1155
HOWKE, Pc. &KE, Po! HE BERHNEE
BTH5b,

2) Carrageenan #LE = 7 2 TH P E | #HEBIK
# ICR ZffEE= w7 2 IC OS5 1 B4 car-
rageenan ((EEEAIE/KIZIEM) 50 mg/kg # BEREN
#E5L, 351, 2 HHEREKZEDRS L, 20
FAd S | BeR7%1C carbon clearance #4T\vy, 1)
DFET2 T ARRREIEL 72,

3) Carbon iE AR, MM O B
A F N7 carbon DHEFHAIBEE | 1) OEBKTE
1% (carbon B E15514) o= 2 & BIEEBOE S 4,
FERE, MEChE, MBE 2L, 10% formalin TEE
BEEL, Y% hematoxylin-eosin Y 17\,
JEEARYIC carbon OEL D AAL F B 72,

4) MR CPRBERICHL YD A $ L7z carbon &N #E]
) OFETHBAZEAREOREL, 20&%
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A5 1 BRI 1212 carbon BRIBH A FIEL, 0.5,
1, 2, 24BRfi#%iIc-7 2 2 WIEABIE S ¢, ITHE,
AR L, R, BEICID A F #1172 carbon
B # Fisher &7 OFHETHEL 72, THbb, I
g & 5\ IE K% 10% KOH-70% EtOH 1 ml &
2 % gum arabic 2 ml DIRH T, 37°C, 128:RE%EE
#, KTIOmlcFEEL 72, ZORERE T IHE
FHCE D, 800nm TIREELMEL, HEH L
3 RN B ) JA & 72 carbon B & PR B v iz
%100 mg 2472 D o> ODfE TR L 72,

5) EFE 1) OFETHEMAEL ICR RS~
72 3 BREEZOHRE L, ZoRKky 1R
BAICEIBE (carbon BEIZ 1) ICHEL 72 BENMNLS
%) @ carbon BB % FHEL, 24FFREIBOEFE
FRDIz, F/, T Lo R, FOEKK
Mgz L L, 3) OFETHEIZIRYIAZAL
carbon % JCEHMICBIZE L 72,

6) Eigin 1) Rk THEBRIK%L ICR REEH
ey A 3 HEEREO®RS L, ZORKES 1
fi4%12 carbon R A #EL, 1, 2, 3HFH#%
FCEBRZKREN (EHRUY— 3 2 BE
Type A 600, E£T3) IZTHEL 72,

7) R CEBOMBHTE © 1) DFETH
BHRLZEBREOREL, TOREES 1 REH#IC
carbon BB A2 FEL, 0.5, 1, 1.5 &
BAc B EROMBOEELMEL 2, %
7z, intact Eiic B 2 EOHRE L, T s il
B FE L WEL 2, b, HBnERMNET
pentobarbital 45 mg/kg, i.p. BRE: 5 4 1%iz, KFE
70T I REY CRELE, Thbb, TR
FEEL, BEmEZUEL THED S IZHBICHS
BEEREBALL, —F, THEESEFICEEL,
& » & amplifier (MT £8) # i L Cicskat~
L7z, BRI RER, KESFXERAZIY,
KEZZBEFREY (T, 28HEBL, 25612,
T./, R TFRORIAAL THBOKEE D D72,

MmFE (ml/min/100 g tissue) =0.693/T,,,

(min) X100

4, BEES ) IEREREEEL (PC-CD)

1) Intact &% : Asherson & Ptak ' 12
P> TAT- 72 T b b, ICRRME -7 208
WEWEL, 7% picryl chloride/ethanol ##0.1
ml &AL TRIEL 72, 7 Bi%iC 1 9 picryl chlo-
ride/olive oil ##0.02 ml %5 % i 5 222 45 L C#
R R EFBR L 0. 4B R Foor A R A
o=y 2850, 3 L LHE, BE
FREBVIRL 72, BRI UFBR2UFHBENT 4
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NDEEX»LERELRD 2, B, WKL PC-
CD #RERI K U168 2 MRS L, £
7z, 4RI OERFAEELIC -7 2 2 BB
B4, WRECEBRIFEHAL, BEELAIZEL,
REBEHERY % Koz, B REEIC (T predni-
solone (A:FEAIEKIC KA = Hv, FBR16ERM %
I THEET#S L7,

2) Ehrlich carcinoma 77> =7 2K ik
sy (EC-sup) MLE#i4 | ICR Rt~ 7 29
E¥EWNIC Ehrlich carcinoma %<7 24720 5 X
105 fEFEFA L, 10Af2ICHIEKEZERERL, 5°C, 3000
rpm, 105 & LorlE L TR B 0B EREY
(EC-sup) #* MUKt mBinflme & L CUTNEER
AL 7z EC-sup #=7 24472125 mg, PC-CD
FROUFMEFTNICEIERNZS L, 1) LEENFHE
TEBRZIT-77, &8, #BEIE, 1) FFROHEH
B 16RF IR Ic RIS T 2 8EE, i) BREI3H
M1H1EEO®RST AR L,

5, ¥RMNBRFREEN TV IEREZENRC
(SRBC-DTH)

1) Intact B4y . ICR RN~ 7 2 ICH#EE R
mER 1 X 10M@/ Ve % B TiEgt L TRIEL 72, %
7 4 B &= OFEEFER MK % A BRI IS
FH L CSRBC-DTH # R 3¢, HRU4EME
DEBRBEEOBEERIEADENE X % dial-
gauge thickness THIE L 20 Eh &6 K2 L %
7z, WESLZSBICHRE BT REEL, 05
DIMEEFEEL, KELERBRB T RO, HEBRK
IZERER M6 M2 RO/ S5 L7z, B
# ) prednisolone (A A g AKiC Bi&) 13FEH16
FERRIC 1 | TS L 72,

%72, =7 242 SRBC 1 X 1098 # B#Ik W i 5
LT, BREFFERIELZT, 20160 1) 128
L72HETHBEEL, 294 B2 SRBC-DTH
EERIE, LB, HEBREONRIE, 1) BHEH
JFREDHERTIC 1 IREO#HRE T 28 L, i) @FHR
ERAEAA S 1 H 1[4 BRBORET 58 THES
L7,

2) EC-sup MLEENH | SRBC-DTH #F R 7 168F
METZ 4 « 2) 2L 72 EC-sup # =7 2472125
mg X EBENEEG L, 1) CEENDHETERS
iTo7z, U8B, HEEIIFROERNM U168
BO#&s 17z,

6. TV REBRRUMBMHEIEOIRBERIZL S
hELRIS

1) Intact 1% . Balb/c RitEfE= 7 25 5157
By B % OB BE 2, RPMI-1640 85392 T 1 X
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10° cells/well icF% L, 23R & LC Con. A
(1.5 pg/well) & 2 22 LPS (20 ug/well) % hn
2, CO 4 > X 2— 2 —NTI7C, 488;MH3EE
L 72, Z #1i2 *H-thymidine (0.5 «Ci/well) #
2, B LIC24BERHIREEL 221%, MBENICERY AN
72 *H-thymidine & # &K > FL— 3 A7
F—izCTHEL, HEAEDTEEE Lz, &b,
BBKIIIEERT 3 BRI 1 B 1 RIEOHRE L 72,

2) SRBC B 1E&h % : Balb/c Rt~ 2 1C
SRBC#% 1Ptf472 9 1 X 10MEFER R TS L TRk
L, o4 HKIC L) LRABOHETERTIT-
72, W, WEBARIIEENIAMLIE 1 EROKRS
L7z,

3) SRBC-DTH ##84% . Balb/c Rt~
242, SRBC 2= AH72 9 1 X10%@, HFEET
R L CEEL, 4 BRICRIED SRBC # A%
RERPMICES L T SRBC-DTH #3% 2+, 1)
LRI FHETERZIT- 72, v, WEKIZEE

Table 1

B3 HEM1 B 1 EEEO®REL 72,
7. WEEtEERIAIE
EBRRIIPFHECFRBETRL, AEERE
i3 Student’s ¢-test & v 7z,

® R

1. YORAERBEICRITTHR

1) Intact B4 :

i) Carbon clearance

Table I iR 722k {, =7 2 carbon &
WEEAL 2R, MEEO M F carbon kil &
EERIZ 11.50+0.67 4 TH - 72, Kakkon-to 1000
mg/kg ¥ 5 BE 12 13 i carbon P K %
HEICHBESEZER»ES bz, Zymosan 50
mg/kg #5252 4 M1 vh carbon RIS L 2 F
BICHEHESCLIEEIRD STz,

% /2, carbon clearance # T H#1C i I&, MR

Effects of Kakkon-to and zymosan on phagocytic

activity of reticuloendothelial system in mice.

Treatment Dose (mg/kg) Route No. of mice Half time (t,;, min)®
Control® p.o. 10 11.50%0.67
Kakkon-to 100 p.o. 10 11.23+£0.85
500 p.o. 10 10.25+0.78
1000 p.o. 10 9.96+0.379
Control® i.p. 10 12.03+£0.42
Zymosan 50 i.p. 10 9.59+0.57%

Carbon clearance test was performed 1 hr after the oral administrations of test
substance (one time/day for 3 days) or 2 days after the intraperitoneal adminis-

tration of zymosan (one time/day).

®Control was orally administered water alone.
9Significantly different from the control group, p <

administered saline alone.

®Each value represents the mean + S.E.

9Control was intraperitoneally

0.05. ®Significantly different from the control group, p <0.01.
Table II Effects of Kakkon-to and zymosan on phagocytic activity
of reticuloendothelial system in mice.

Dose No. of % Body weight Phagocytic Corrected
Treatment (mg/kg) Route mice Liver Spleen index (K) phagocytic index (a)®
Control® p.o. 15 5.62+£0.12 0.62+0.05 0.027+0.002 4.81+0.18
Kakkon-to 500 p.o. 13 5.68+£0.08 0.59+0.08 0.032+0.004 5.02+0.11

1000 p-o. 13 5.70+0.16 0.52%£0.03  0.035%0.002¢ 5.25+0.14%
Control® ip. 15 5.33+0.10 0.52+0.01 0.022+0.001 4.7840.13
Zymosan 50 i.p. 15 5.1440.12 0.50+0.01 0.034%0.001¢ 5.53+0.12®

Carbon clearance test was performed 1 hr after the oral administration of test substance (one time/day
for 3 days) or 2 days after the intraperitoneal administration of zymosan (one time/day). *Each value

represents the meantS.E.

®Control was orally administered water alone.
dSignificantly different from the control group, p <0.05.

itoneally administered saline alone.
cantly different from the control group, p <0.01.

9Control was intraper-
®Signifi-
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§Fi& : Fig. 112" L 722 & <, carbon & A30%
B REMICEEET 5 &, EAS NIz car-
bon i, AT & <13 Kupffer #1 18 K& OF 1 o o> 3 B
Mg lcHDAZN, ERTICERE L THREZN

- T T. ¥
s ' : A ¥ » .
% ‘.Ab _*‘ . ; 4 -
™ o 3 " ..b' %
P et G el gl L
z:‘" 'qa»_\l- A RN A '::
L} ¥ ‘ 5
- - e 1
T 3 B Suin G g G e
. " ‘ - - L, - i
-5 o d ' L ] J g
. .‘ 1 L '} ; G'" o % ,:"-ul -g
y 3 o, ey -
S A b
} ’ i = 3 ' L . -‘1
5 f ¥ . v g
. il ? e n AL - L
- N S \ - -
S7A00 -"-9‘ e O .’;"_

Fig. 1 Liver given an injection of carbon suspen-
sion (HE, X200).
Liver was removed 30 min after the injection
of carbon suspension.

Fig. 2 Spleen given an injection of carbon sus-
pension (HE, X200).
Spleen was removed 30 min after the injec-
tion of carbon suspension.
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BWIEL % D carbon WEDAE N, UBET
WA L 7eht, 1 —24F:M12I131313E L OK#EED car-
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Fig. 3 Effect of Kakkon-to on hepatic uptake of
carbon in mice given an injection of carbon
suspension.

—O— ; Control, —l— . Kakkon-to 500
mg/kg p.o., —@— ; Kakkon-to 1000 mg/kg
p.o. Livers were removed 0.5, 1, 2 and 24 hr
after the injection of carbon suspension, and
the carbon content of liver was measured.
Test substance was orally administered 1 hr
before the injection of carbon suspension. Con-
trol was orally administered water alone. Each
point represents the mean + S.E. of 12 mice.
aSignificantly different from the control
group, p <0.05.

Rl © Fig. 4 1R L 22 & <, Bgic 81T 5 car-
bon MDEL D A A IF24B5 AR IC KIS T » 72, Kak-
kon-to 1000 mg/kg #5-#£i2 it carbon EA 1, 2
RERA#%IZ 3> T carbon WD IAA # AEICIRESR
L ERPRO LNz,

EHER =7 225 E ) carbon BB & EHE
T 5, MEBRE (n=12) F24FFREI250% D~ 7
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Fig. 4 Effect of Kakkon-to on splenic uptake of
carbon in mice given an injection of carbon
suspension.

—O— , Control, — W — ; Kakkon-to 500
mg/kg p.o.,, —@— ; Kakkon-to 1000 mg/kg
p.o. Spleens were removed 0.5, 1, 2 and 24 hr
after the injection of carbon suspension, and
the carbon content of the spleen was measured.
Test substance was orally administered 1 hr
before the injection of carbon suspension.
Control was orally administered water alone.
Each point represents the mean+S.E. of 12
mice. ¥Significantly different from the con-
trol group, p <0.05.

2 HFETC L 72, Kakkon-to 500, 1000 mg/kg #5
B (n=12) SRR »BESI L -7
I3ERE), F72, FEC L 225 R il i o0 S FRAH 15
&% KERCEEET 2 &, Fig. 5IRL2TE <,
¥ carbon BT A AT IcBE I N,

ERE Fig 6lcRL722&L, =7 212 car-
bon BB Z#ET 5 &, NEEHOBERIERIZ 1 EH
®ETRBICEAL, SEEMBIIBYTLETLR
WEEHHFR L 72, Kakkon-to 1000 mg/kg # 5 &
I2 1 carbon BB OBEIC L 2 EBIEOKT 230
4 2 ER 2D 5172, %3, Kakkon-to 1000
mg/kg % intact By ik 5L 7225, 2 0#%k5 38
H#E COBETCRERRICHEL TS ko7
(BT %)

FFE R Mg oMM A E - Fig. 7Rl 2&
{, =72 carbon BEE ZEHET 5 ¥, HREE
DR O o AR T B 3051 & TRIBKIC I
AL 72, UAgRIE YT 2@ %2R L 72, Kakkon-
to 1000 mg/kg % 58512 13 carbon &304 12 D
i B\ CHBR I R E O 2 A BT 5 ER
IO L, BRI BV T3 2R ED Lt
PHE TR LH» -72, %, Kakkon-to 500, 1000

Fig. 5 Lung given an injection of carbon suspen-
sion (HE, xX200).
Lung was removed 24 hr after the injection of
carbon suspension.
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Fig. 6 Effect of Kakkon-to on bodily tempera-
ture in carbon suspension injected mice.

Test substance was orally administered 3
times for 3 days, and carbon suspension was
intravasculary injected 1 hr after the final
administration. Bodily temperature was mea-
sured 1, 2 and 3 hr after the injection of carbon
suspension. Control was orally administered
water alone. Each value represents the
meantS.E. of 10 mice. #Significantly differ-
ent from the control group, » <0.05.

mg/kg ¥ 513 intact =7 X DR IR U B IR o) 5%
MEEIZ 8L RT3 b - 72 (BHRIZERE),

2) Carrageenan L& &4

ZDFEFIE Table MR EL, @722
carrageenan 50mg/kg # L ET % &, DK, «a
fflZ intact =7 ZNDfEIZ L TR L 72, Kakkon-
to 1000 mg/kg % 5#HIZ I KBEOBALEHEI, «
DD % JH ML 57z,

2. PC-CD ICRIFTT &

1) Intact & % . Kakkon - to 500, 1000 mg/kg
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Fig. 7 Effect of Kakkon-to on tissue blood flow of liver and spleen in carbon suspension

injected mice.

—(O-: Control, —M - ; Kakkon-to 500 mg/kg p.o., —@— ; Kakkon-to 1000 mg/kg

.0.

water alone.
from the control group, p <<0.05.

Table III

Test substance was orally administered 3 times for 3 days, and carbon suspension
was intravasculary injected 1 hr after the final administration.
30, 60 and 90 min after the injection of carbon suspension.
Each value represents the mean+S.E. of 10 mice.

Blood flow was measured
Control was orally administered
#Significantly different

Effect of Kakkon-to on phagocytic activity of

reticuloendothelial system in carrageenan-treated mice.

Teament_ Do rowe o o Thairels Cometed phagpri
Intact p.o. 15 0.055£0.009 4.2840.34
Control® b.o. 15 0.029+£0.006 3.9840.56
Kakkon-to 500 p.o. 13 0.034+0.009 4.031+0.47

1000 p.o. 13 0.052+0.012¢ 4.10+0.45

Carbon clearance test was performed 2 days after the injection of carrageenan (50

mg/kg, 7.p.).
carbon clearance test.
orally administered water alone.
$<0.05.

#5113 PC-CDic k 2 RElE, MLk UvBRBESICY
2 RITE 4 H - 72, Prednisolone 20 mg/kg #4-
FCII PC-CDIc & 28R+ B IS I ¢ 2 EH -
R b (RAEIZERE),

2) EC-sup LEEW © % D& R12 Table NV 2
AL 7228, EC-sup #MLE <7 22 PC-CD %
FRIWDE, 95518 3%UNEEELSTDH LN
7%, EC-sup MiE=7 2 T3 PC-CD iz %t% 2 Kt
IR S, FOBEREIZ43.544.8%Th - 7=,
PC-CD #% w1z Kakkon-to 1000 mg/kg % 1 [Al#
5 L7283 EC-sup iz & 3 PC-CD R {E T %
BEICHHT 2B ZH 50, PC-CD&EX 3 H
B 6 3EHRENHYS T2 L 2B L, %
72, MR B OREE B %I(: EC-sup MLEIC
& o THAL 7245, Kakkon-to #5-Bc iz #1 5
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Table IV Effect of Kakkon-to on picryl chloride-induced contact dermatitis
in the freezed and dried ascites of Ehrlich carcinoma-hearing mice
containing immunosupressive substances (EC-sup) treated mice.

Treatment®  Dose No. of . Organ weight (%, body weight)®
Single)  (mg/kg) Route mice Ear swelling % gThymugs 6 Sypleeng )
Intact bp.o. 10 95.5+8.3 0.17+0.04 0.59+0.06
Control® p.o. 10 43.5+4.8 0.33£0.05 0.84+0.05
Kakkon-to 500 p.o. 10 55.3+5.3 0.28+0.06 0.85+0.05
1000 b.o. 10 82.0+7.3" 0.31x0.07 0.85+0.05
Treatment"’ Dose Route No_. of Far swelling % Organ weight(%, body weight)®
(Multiple) (mg/kg) mice © Thymus Spleen
Intact p.o. 10 97.5+9.5 0.17+0.06 0.59+0.05
Control?® p.o. 10 56.3%£5.3 0.29+0.05 0.80+£0.06
Kakkon-to 500 p.o. 10 70.0+5.3 0.25%£0.04 0.74+0.06
1000 p.o. 10 91.0+7.09 0.260.05 0.75%0.06

#Single treatment ; Test substance was orally administered immediately before and 16 hr
after the application and ear swelling percentage was measured 24 hr after the application,
and EC-sup was intraperitoneally administered 24 hr before the application. ®Multiple
treatment ; Test substance was orally administered daily for 3 days before the application,
and EC-sup was intraperitoneally administered 24 hr before the application. “Each value
represents the mean+S.E. ¥Control was orally administered water alone. ®Significantly
different from the control group, p <0.05. P?Significantly different from the control group,
» <0.01.

Table V Effects of Kakkon-to and prednisolone on sheep red blood cell-induced
delayed type hypersensitivity (SRBC-DTH) in mice.

Treatment Dose Route No.. of Foot. pad  Organ weight(%, body weight)®
(mg/kg) mice  swelling % Thymus Spleen
Control® p.o. 10 40.0+3.5 0.32+0.03 0.64%0.03
Kakkon-to 500 p.o. 10 27.94+1.89 0.36+0.03 0.64%0.09
1000 p.o. 10 19.44+2.2® 0.294+0.04 0.58+0.06
Control® S.C. 10 45.0£6.0 0.35+0.03 0.62+0.04
Prednisolone 20 s.C. 10 8.1+2.29 0.17%0.029 0.48+0.03®

Test substance was orally administered immediately before and 16 hr after the applica-
tion and foot pad swelling percentage was measured 24 hr after the application. Pred-
nisolone was subcutaneously administered 16 hr after the application. ®Each value
represents the mean+S.E. »Control was orally administered water alone. “Control
was subcutaneously administered saline alone. #Significantly different from the con-
trol group, p<0.05. ®Significantly different from the control group, p <0.01.
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Table VI Effects of Kakkon-to on sheep red blood cell (SRBC) induced delayed
type hypersensitivity (SRBC-DTH) in SRBC-priming mice.

43

Trefi_tment“ Dose Route No. of  Foot pad Organ weight(%, body weight)®
(Single)  (mg/kg) mice  swelling % Thymus Spleen
Intact po. 10 23.1+1.8  0.26+0.02  0.63+0.05
Control® po. 10 6.8+1.9  0.28£0.02  0.66+0.06
Kakkon-to 500  po. 10 8.1+1.7  0.3240.04  0.69:£0.06
1000 po. 10 111422 0.26£0.02  0.76:0.07
Treatrr}entb’ Dose Route No.. of Foot_ pad  Organ weight(%, body weight)®
(Mutltiple) (mg/kg) mice  swelling % Thymus Spleen
Intact p.o. 10 28.512.7 0.15%0.03 0.67+0.05
Control® p.o. 10 6.6+1.2 0.27+0.04 0.72+0.02
Kakkon-to 500 p.o. 10 9.0x1.1 0.22+0.02 0.60£0.04
1000 p.o. 10 12.5+2.3 0.25+0.03 0.63+0.02

#Single treatment ; Test substance was orally administered immediately before the first

application (SRBC 1x10° cells priming).

®Multiple treatment . Test substance was

orally administered daily 4 times from the day injected the SRBC 1Xx10° cells priming.

9Each value represents the mean+S.E.

9Control was orally administered water alone.

Table VIl Effects of Kakkon-to on sheep red blood cell-induced delayed type
hypersensitivity in the freezed and dried ascites of Ehrlich carcinoma-bearing
mice containing immunosupressive substances (EC-sup) treated mice.

Treatment Dose Route No.. of Foot. pad Organ weight (%, body weight)®
(mg/kg) mice  swelling % Thymus Spleen
Intact p.o. 10 33.0+4.1 0.32+0.03 0.61x0.03
Control® p.o. 10 8§.4+2.8 0.28+0.05 0.59+0.02
Kakkon-to 500 p.o. 10 12.6+4.0 0.23+0.04 0.62+0.02
1000 p.o. 10 16.8+4.4 0.2840.02 0.63+0.02

Test substance was orally administered immediately before and 16 hr after the applica-
tion and foot pad swelling percentage was measured 24 hr after the application. EC-
sup was injected intraperitoneally 24 hr before the application. *Each value represents
the mean+S.E. Control was orally administered water alone.
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