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Abstract

Kampo medicine, “Nan-Bao” (385, TY-01) has been investigated in mice and rats for
anti-inflammatory and antinociceptive activities. TY-01 inhibited an increase in blood vascu-
lar permeability induced by acetic acid and reduced an acute paw edema induced by car-
rageenin of an acute inflammatory model. TY-01 suppressed a developing cotton pellet-
granuloma and adjuvant-induced edema in arthritic rats of a chronic inflammatory model.
And also, TY-01 was found to be effective in prolongation of euglobulin lysis time in adjuvant-
induced arthritic rats. On the other hand, TY-01 showed antinociceptive effects on acetic acid
writhing and hot plate tests. These results suggest that TY-01 has anti-inflammatory and
antinociceptive activities, but further investigations are required to understand the mechanism

involved.
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Abbreviations Nan-Pao (Nan-Bao), 84 ; TY-01, Nan-Bao ; CMC - Na, sodium

carboxymethylcellulose ; ELT, eugloburin lysis time.
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Table I Components and their contents in daily dose of Nan-Bao (TY-01).

(mg)
Cervi Parvum Cornu* HBEH 67 | Curculiginis Rhizoma il % 67 | Ophiopogonis Tuber #F% 67
Canis Penis et Testis® 5% 53 | Trigonellae Semen  #AEM 67 | Lycil Fr{Jctus ke 133
Ginseng Radix* A% 133 | Rhemanniae Radix  #h# 133

Donkey Penis et Testis* HEE® 235

Hippocampus* #B . 67 | Astragalli Radix
Cuscutae Semen AT 67
Psoraliae Semen wWHEE 67

Wi 67
Cynomorii Herba R 67

Cistanches Herba
Aconiti Tuber
Eucommiae Cortex* ALAd 67 | Corni Fructus
AT 33
BExr 67

Dipsaci Radix Rubi Fructus

Morindae Radix

Atractylodis Rhizoma ft 67
Glycyrrhizae Radix  H# 33

Cinnamomi Cortex*  #:i 53

#% 133 | Angelicae Radix* qiF 133
Asini Gelatinum* Q=S 67

Scrophulariae Radix %% 67

Moutan Cortex* HAE 33
Hifff-# 67 | Achyranthis Radix 4 33
%% 67 | Hoelen A 133
##&TF 67| Epimedii Herba EFE 133

* . Powdered crude drug.

X TY-01 % JHEE 0.5 9% sodium carboxymethylce-
Hulose (CMC-Na) o8& L, EBRBICEIRS
L7

F 7>, KRR N FRE(C (T pontamine sky blue
(£ #{LA%), indomethacin, cortisone (+7% 7 4 7
Z 7), A—carrageenin, phenylbutazone (Sigma),
prednisolone (MERCK), #iEist3CHR (Myco-
bacterium butyricum g3, Difco Laboratories),
bayol F (M1 %), crystalline penicillin G
potassium (penicillin : B/ E), sulpyrine (f#2
BI3K), antipyrine (PRHFET) = Hw 7z,

(2) SEBRENY © JEBREMMICIZ Slc : ddY R~
772 (18~20g), Slc: ICR &M< 2 (30~35
g), Slc : Wistar M7 » &+ (180~200g) MU¥
Jcl : SD %M » + (190~220g) %7z, 8
HIEIIER 2312 1°0), HiR (602 5%), 128
R /12 BEfRE D A4 7 LoBEZE T, ATROEE
R (FRMR 2 b v 7, BERETH ZHV,
HEIC K% B X e ARERICHT 5 F T 1 AR
FTHFAEL, BE LAV, b, HEEY
AWV ORI E IR ESEE (adjuvant BIET &, pi-
cryl chloride #F ML E % (PC-CD)) %145
12O TH b,

(3 EBAHZE

a) SRR EMNEEZBMETERER - T M5
T SR BRI Whittle™ o7 gz # 1 THT - 72,
T bbb, ddY R 2kt 18103
ARMEAIREO®RS L, BAES1IREBIC4Y
pontamine sky blue 2= ki K## 10 ml/kg % #F
BRINTEST L, 150181 1 9% BEEs 3 Ak K 10

ml/kg # BRERIESH L 2, & 512, 2050%Icw7 2
% WIEBE X R IC B R L - B F AR AR K
THWEDHERE 10m! & L7z, 1 N NaOH ## 0.1
ml &ML, 590 nm TR E 2 BlE (Shimadzu
Spectrophotometer UV-160) L7z, XHEZEKiZit in-
domethacin (0.59% CMC - Na I2 &) % vz,

b) Carrageenin 3% 5 & B2 ER B - Wistar &
T o DEEBEE T2 1% A-carrageenin
ATk ER RTHICFHRL, wENCREL )
0.1ml/rat % HEH L EMFE+ EE L 72, Car-
rageenin B EET M U 2, 3 BRI EEMEEKE
Haihic I NRBEL, HEREPERLL, b8, #R
W21 0 1|3 B ERAOREL, BRks 1w
1212 carrageenin FREMIFE 2 EFR L 72, MK
# ) |7 indomethacin (0.5 % CMC - Na i %i&)
FHVTz,

¢) Cotton Pellet PUSFIERRLERER | Hicks” 0%
Pz #1072, Ether WRER'T, Wistar RIEHET v D
IR T 44+ 2 mg ORBE#HERE 1 27 O8
fiiL, penicillin (1,000 U/rat) % #EkFEmEE %R O
20 MEMEI BRI FED R T IC ST L 7o MG S U2 I EFIE
M7 BEICHERE LB L, BERRY
EiER 60°CI2 L T 24 Bl 72) #EEL
72, Do, WEHERMEBESHICEE R UMIR %
W LUAREILEER 2 Ko/, iR mekEmE
ot 1 B 1A 7 AFFEORS (PET10 0 00~12 ¢
00 HRIC#ES) L, HE3FEiz (2 cortisone (0.5 %
CMC - Na ic#i#) #Hw7o,

d) Adjuvant BIEHAERER
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DIFHAHE - TAT » 72, TIRFERSLRIR LY £ /7 2L
SRTHERE L 7218, $iid (bayol F) 22 T1% o
MBI AL T —F 7y =72 THE L, ad-
juvant & L ¢ L 72, = @ adjuvant 0.05ml %
SD AMEMET v F DA ERIE I CEMRD 54 3 em
B 7z B o B I S L T adjuvant BHET & &
L 72, #iMiKiE adjuvant iR A 5 1 H 1[0
30 HRE (48 10 © 00~12 : 00 Ric#&5) a5
L 72, 7% 3, & ¥ 3E Iz (X phenylbutazone (0.5 %
CMC - Na i2 &) #Hiv7z,

BEOREIE ; A% RAMIT adjuvant FEH R
RIS S SR H BRI TlE L, 7R
HAERDIZ,

a—-707Y BE@EERE (ELT) ORZE © Ad-
juvant {EH 30 H 412 ME T THARRIR &0 BRI
L, Zoligic 3.8 % sodium citrate A8 1 /10 &
whnz, 4°C, 3000 rpm, 5 MmO BEL, MAE%
72, Tl % v Kaulla & Schultz” o)
BTELT 281%E L 72,

Ebrafe7nl  8nRIE  Aduvant 4 30
H A% kB N TSRS (DR P ISR TER S
59 5 mm BERLZ2AL) K ONBEE A B IR AT & 4 T
L, MfEhor FoXxs 7' al) g% Woessner )
Jik THREEL 72,

HRERVBSREENHAE ; ﬁi}TLii adjuvant #F5f
EM’L USRI HICE L 22, $72, BRil%-7TS
BB, TR, OMRBE, BURLUWWRR AR L, IR
bl E s % Koo

e) Pieryl Chloride S3FREMMEB/ L (PC-CD)
$AE& © Asherson & Ptak” O Hiklcfit - THio 72,
T2 b, ICR Rt~ 20l E5TEL, 7%
picryl chl orlde/ethanol”"{?&z 0.1 ml % %A L TESE
L7z, 6 H1%l % picryl chlcride/olive oil &
OOZml%hH 2% LT PC-CD &R L 72, 24

r*u Bz a RS L N7 ARE L, &

123 Hikw bR, B FRLZEVRL, dal
thickness gauge ('\/Iitsutoya) E*)H W, HHEn-
EWAL A 3 ERE L, BERENEL 72, #HiKE
FRERM 16 Rl 2 H%‘ll}‘&%ﬁ [EATS 11
# o prednisolone (0.5 % CMC - Na [ #%i%) 1%

16 BEINALIC 1 MIREO#Y-L 72,
f) ?;LFE";‘Z‘QE‘I’V‘%%
B S (o 7E" | ddY Rt~ 210 itk

1013 HREGEHRRRG L, Ry 1w
#%I21% M?%’E*fﬂ?ﬁﬁ;ﬂki@ﬁ 10 ml/kg % BREWNE
L7, 55 %E NEIGDIIZEL L (o7 AN T4
:/*‘/7“% 10 e L 72, %, A2 anti-

pyrine (0.59% CMC - Na IZ &) #Hwv7z,

BiRE " ddY Rl 2 & 55°C I L 7
i BB E, BEREZ BT CoORM % AlE
L, BREE RO B A 30 M LAN =7 2 %3850 L
72, HWiRRIRIZERR 2 Hikd 6 1 H 1A 3 H Mk
RS, By 1 BRI ETm RSB 21T
572, 0k, MEEIZIE sulpyrine (4B fiFOKIC
) 28, R 1A L RS L 22,

g) ’fﬁn‘f—‘a’—ﬂ'JLfE KBRS STl £ AR A

THL, HE AL Dunnett © % & LB R E
(Multiple range test) % f{lv27z,

#w =R

1. BSSREMNEZAMTEICRIZTEE

R Fig T2l 228, TY-01 #5013 1%
BRI L 2 B0 E B o) TUE 2 T s TR ffl'
HiL, 1000 mg/kg o LGgRiICBWTENEHEIC
AL 72

2. Carrageenin EREHFEICRIITEE

QLT TableIic/R L 72 2 & <, carrageenin %
RS L 72 2, 3ERRBIEOIRIEAIL Z L £ 66624
B T79.4-+429% T -7z, TY-01 200, 500 mg/kg
2451213 carrageenin (R A 3 BERIE 0 IRIE %

Control H
TY-01 200 mg/kg A_-|
TY-01 500 mg/kg A_|
TY-01 1000 mg/kg ﬁ—{ *

L i 1 i 1
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Fig. 1 Effects of Nan-Bao
domethacin on acetic acid -
permeability in mice.

Mice were intraperitoneally given 0.1 ml/10 g
b.w. of a 1 9 acetic acid solution 15 min after an
intravenous injection of 4 % pontamine sky blue
solution. Each drug was given orally for 3 d, one
time / d. The final administration was given
orally 1 hr before the intravenous injection of
the pontamine sky blue solution. Control was
administered 0.5 % CMC - Na alone. Each value
represents the mean=S.E.(n=12). Significantly
different from control group at *: p<0.05.
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Table II Effects of Nan-Bao (TY-01) and in-
domethacin on carrageenin-induced edema in rats.

Treatment Dose  Route Edema (%)
(mg/kg) 2h 3h
Control - po. 66.6+2.4 T79.4%4.2
TY 01 200 poo. 66.7+3.2  69.4%=3.0%
500 p.o. 62.5+4.0 67.3£5.3*
Indomethacin 10 p.o. 16.8+3.7* 24.3+4.6%"

The edema on the right foot of rats were induced
by subcutaneously injection of 1 % A-carrageenin
(0.1 ml/rat) dissolved in saline. Each drug was
given orally for 3 d, one time/d, the final adminis-
tration was given orally 1 hr before subcutaneous
injection of the A-carrageenin. Control was ad-
ministered 0.5 % CMC- Na alone. Each value repre-
sents the mean+S.E. (n=7). Significantly different
from control group at *: p<0.05, **: p<0.01.

Control I___l
77
i+

o 550 600 650
Weight of granuloma (mg)

TY-01 200 mg/kg [/~

TY-01 500 mg/kg 4 7

Fig. 2 Effects of Nan-Bao (TY-01) and corti-
sone o1 cotton pellet -induced granuloma in rats.
Each drug was given crally for 7 d, one time/
d from 0 d to 6 d after operation. The next day,
cotton pellet granulomas were removed. Control
was administered 0.5 % CMC Na alone. Each
value represents the mean+S.E. (n=12). Signifi-
cantly different from control group at *: p <
0.05, **: p<0.01.

AR A RS S,
3 Cotton Pellet BRI RITTEE
s MoREREFRBRIL, £ 7 HBICEREN:
F‘JJF?T% fc HER Y LI L CF oM EA R HEL
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LYERADRD LN, 72, MREREZ HAECHL
2, FSERICHL CLEHT 2RSS N
72, TY-01 200, 500 mg/kg ¥%&5-FEI2 (3 MR OTEl
B A IR A TERNZRED & L - 72, (R
BEALY]

4. Adjuvant FAE R I RIT I R

1) BEE . v b ORI EB R RO EN
Z adjuvant %{JC,E}H‘% &, Fig. 31kl <,
AR L WIFREA RS S, £ D3R 3 Hf&

ke (KRB & 4l), FOERFMIIHRAIC

L 72, L2 L, adjuvant H#E4 12 H b#}U(%}]‘fE
Bk L7 (TR E5E) . TY-01 (3 1000 mg/kg
BB W, adjuvant FEF 9 HiEF CH—REHE#
ATZRITHIEIL, ToRBHEICXL THHIEMER AR L
7~ ¥R phenylbutazone 50 mg/kg #7513 —,

KEHEH & HIZHIHIL 72,

2) -7 07 EREEE (ELT) @ 7 > I\ z
adjuvant ZES L, 30 HEO ELT 2w L 72 & 2
%, Table NI {Z55 L 72 2 & <, adjuvant B&R 7 -~
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Fig. 3 Effects of Nan-Bao (TY-01) and phenyl-
butazone on adjuvant-induced arthritis in rats.
-: Control, -0©-:TY-01 200 mg/kg,
m- : TY-01 500 mg/kg,
-a-:TY-01 1000 mg/kg,
-v-: Phenylbutazone 50 mg/kg.

Arthritis was induced by an intradermal injec-
tion of suspension 0.05ml of dry heat - killed
Mycobacterium butyricum 10 mg in the bayol F
1ml as adjuvant agent into the tail and right
hind paw of rats. Each drug was given orally for
23 d, one time/d from 0 d to 22 d after the
administration of adjuvant. Control was ad-
ministered 0.59% CMC - Na alone. Each value
represents the mean+S.E. (n=10). Significantly
different from control group at *: p<0.05, ** : p
<0.01.
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Table III Effects of Nan-Bao (TY-01) and phenylbutazone on eugloburin lysis
time (ELT) and hydroxyproline of artery in adjuvant-induced arthritic rats.

Treatment Dose Route ELT {(min) Hydroxyproline
(mg/kg) (pg/mg wet tissue)
Normal 74.2+10.8** 19.2%+1.2
Control - p.o. 295.7£73.0 27.0+5.6
TY-01 200 p.o. 258.2+47.3 29.7£5.5
500 p.o. 172.5+27.0* 25.1%4.5
1000 p.o. 212.5+40.2 25.7+3.8
Phenylbutazone 50 “p.o. 150.0+12.1** 28.5+3.1

Arthritis was induced by an intradermal injection of suspension 0.05 ml of dry heat-
killed Mycobacterum butyricum 10 mg in bayol F 1 ml as adjuvant agent into the tail and
right hind paw of rats. Each drug was given orally for 30 d, one time/d from 0 d to 29 d
after the administration of adjuvant. Control was administered 0.5 % CMC - Na alone.
Fach value represents the mean+S.E. (n=8~16). Significantly different from control

group at *: p<0.05, **: p<0.01.

B B ERDES &z hs, 200, 1000 mg/kg #eb-
FED Z U INENE I T - 72, Phenylbutazone 50
mg/kg %513 ELT DiEE#FHFICHIHIL 72,

3) eFaF 70l 2 Adjuvant % 4 30
H OB REIIROES SHBHEM L - FaXx 7o
) EDEENC TRRET L 72, F D% H 1L Table 111
IZRL 722 & {, adjuvant BEi &R 7 o~ F Tl3IELLE
HozniclkklL e Fexe7a) rahtiml ¢
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HET @ pEES Sz, LA L, adjuvant B
EiR o FE %3 L < #fl L 72 phenylbutazone # 4
B RERkICEBIT L Faxs 7o) &8l
2HEEIT 2EA RS SN - 72,

4) RERUVBHRER . 7 v M adjuvant 4
BT 5, FEAERICHL THTOREREBE
AN, Fo, EHBER MR, BB, OB o
LI AREEE RN 248 %8 2, TY-
0l LRI BEN TN LIC L TRE, K
BHRE DICAELHE»RD LN -2, —T7,
phenylbutazone #5-26i1212 7 v P OB EEE T
HilF WA AR SN P, FETE LY - 72, (K
K3 HEE)

5. Picryl Chloride SR BRI E % (PC-CD)
TRIZTRE

=7 22 PC-CD # il § 5 &, 24 W% ICIZ
61.416.1 % (n=15) DEEIRFEDFED & L2, PC-CD
DEAERT R 16 BERT%IC TY-01 2 2 BER RS
L7z 25, 200, 500, 1000 mg/kg #5# (n=15)
1213 2 DRERE & HIR T B R DEED S L - 72,
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Fig. 4 Antinociceptive effects of Nan-Bao (TY-
01) and antipyrine on acetic acid-induced writh-
ing in mice.

Mice were intraperitoneally given 0.1 ml/10 g
b.w. of a 1 9% acetic acid solution. Each drug was
given orally for 3 d, one time/d, the final admin-
istration was given orally 1 hr before the
intraperitoneal injection of the acetic acid solu-
tion. Control was administered 0.5 95 CMC + Na
alone. Each value represents the mean +S.E. (n=
12). Significantly different from control group
at *: £ <0.05, **: p<0.01.

Prednisolone 20 mg/kg # 5% (n=15) DIEEHRIL
31.8+3.4 % T, ZDMNEEAEICHHIL 72, (B3
Hux)

6. MREREEAR

1) BfES 12> 05%  Fig 4 ORL2 &<,
1% BEEEIC L » THEEENS W05 IA 07
i3 32137 TH » 7z, TY-01 500 mg/kg %5
DRI LB T4 vy TR E A EICHIH L
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Fig. 5 Antinociceptive effects of Nan-Bao (TY-
01) and sulpyrine on hot plate method in mice.
TY-01 were given orally for 3 d, one time/d,
the final administration was given orally 1 hr
before placing on the hot plate of 55°C. Sulpyrine
was given by subcutaneous injection 1 hr before
placing on the hot plate. Each value represents
the mean+S.E. (n=12). Significantly different
from the control group at *: p<(.01.

72 XTHRZE antipyrine L £ 1% A EICHIRI L 72,

2) BWRE CFig. bicmlL7zZ &<, w7 2% 55
Co#dR biciE &, BRES»RBIT 2 TOR
BZRELEEZAZFDOEMITISEI2HTH -
72. TY-01 1000 mg/kg #%5-13 = o kol 5 BRI %
BEICEREL 72, HEE#E o sulpyrine { Byl B
M2 HEIZIERE L 72,

FEERUER

A TIREFERER - Fo8F (TY-01) ofi%
1EH %ﬁ?ﬂ} T 5 HM AN, HEETAERE
THAZ RSB ERGT L7z, 4, TY-01 s

BREUCERSEEICOWTE, £ MY 5 TY-01 D
mm 5773361l mg/H/50kg KB L D |REL, T
10 {58 C¢H 5 670 mg/kg % FAIC 200, 500 mg/kg
PRGEL, L2 L, 2o THIMEIES S
Nih -2 T NI DOWTIE 1000 mg/ kg £ THEE
L7ze F7z, BEEIRGIC LD R B33l T
CHRIEWBWEHERERDE L TOREEZFHFEL,
ETNEFED 3 HETD HPREORL- 2 5tA L 72,

RIEFSZE I M 5B IVICaHEINsZ &b
5, FEE TR T O BRI EE S
HFC R ER R F T - IL#RHE € 7)1 @) carrageenin
FREEEFERBRICGT 2 TY-01l DB 2 BEf L
72, TY-01 3 WiztBRic ot L CHfilfER 251 L 72, &
HIERIE € 7V TH % cotton pellet W EFIE T BLER
BIZBWTL TY Ol EWSFENORER # P 29

EZHEH 243

72, WRWFER, BIBERUMBRESICHL Tk
By QTS o72, —FH, AT82 A4 FAD corti-
sone X FIEZIE, WRER L LICWHIL, 25
BE, MRERL RIS, INLDZEDL
TY-0l i REDWMMOBEHEB N2 FRBTF L T2
RIETTNE2IHET 2ERP RO L7z, L L,
27 a4 PRI SR TIZE MBI ]
YRR & N - T2,

5T, BIVHBEET VST S TY-01 o

23 adjuvant BEHI R RBRIC B W TRET L &2, Ad-
juvant B 213 PR — FURE SR & 5 L8 RIE
DIAMBIERL 7 L L X — RGO B 505586 & 1L
NFEEE X 52 TY-01 13 adjuvant B &I L,
TUNUX =GN L v bl T\ hwb—K
RAEBIGIL A2, SBEMT VXIS L ST
LEVHNTWVDE T RREIZHT 2ERIZTHI» -
7zo Fi, BIERTULAX—nic Lk » TE RSN
%5 PC-CDREBICH L TTY-01 {3282 RIT& 7%
oty T, GEAT- EBREEREDY L, TY-01
WBAERT VoL X — BOGSHIHIERIG IR CE v

bbb,

~f, % 513 adjuvant BA % o IR B M t
Bhn 22 OMFERIERENDL I 2 R
LTw . 216 DBEFHER O d T L B 0 &
B BRDH b REEE T (ELT s 4 842
L) LEEAEHBoOME (tiex 7o) o8
HEE L L72) o8t d 2 TY-01 o8 e a2,
ZOF5H, TY-01 13 ELT it % 500 mg/kg %5
THELZIE 2730 7247, 1000 mg/kg &5 T2 #
AR E R L 720, BREIMSLN G -1z, I
12, TY-0Ol 231 ML DEFEIP LK) LT b
ZEmh, BRBBERERET L LoV NIL, £
NEHHIT2LOIEBMEINTEY), 202 &d
dose-response #RE Lo BROV EDEER
Lk, 512, WEABRKICBIT L Fexs 7
o) BB LT 2 L E T 2@ n 2R
L72. —J, adjuvant BEILDFERIZA L THF L v
| ¥E % 71~ U 72 phenylbutazone #5852 13 k&)
RicBlT a2k Faoxs 7o) o aantmz il s
VER D RO LN - 72 Z &3, TY-01 H7E 3
LD EFEREGSE L TOREL2 YT —#Re
V2 b,

& 54z, TY-01 mHiEESAFERIC DWTREL
TTRER, ﬂﬁ FHRE (BEBE T A U > JRE) MU
HEgREE (B iext L THRESEER R
7z,
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TY-O1 o Hi MR, PURESA
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ERDED LN LIIBREOERE LTRLND
BN REROBEIZ TY-01 »EHTE 5 5 TH
WaERELLHEREEVZ S, FHCBHEIETT VLD
adjuvant BE % D RELERERIZ A L T L R %
R T2 EFERREN B AL S BBRBERT
Y, TY-01 OEFEHETF # FiE ¥ 5 L BUIRm/ERA L
FO—WER->TWBEBEbNE, ZNHDHFLIZ
41%, TY-01 OFFERRAFEEM, ThbbiNiE
By BRI VEA & B 2 EBRETLICHT 215
H et T U bc 2 2 L BEb b 0 T4 1ERES
TEFETH b,

A
AWRICEL, EBRMER2ZERET S L2H
LB (BR) IRl £ 9,
X ®

1) AfRESE, FFRET, HFERK, BMEFBK . Frofngk
AT (2 %) ERNEIREC T TRE AEE
L0, 238-244, 1993.

2) WHER, KT &, KIUE—, BRI ESGED, B
HBE | v OFEFNZE, Ea ARk~
ZAZ KT BHIEST SR, e AR TER

3) Whittle, B.A.: The use of changes in capillary permea-

.

5)

(=21

7

oo

O

10

11

Ju—
oo
Ned

bility in mice to distinguish between narcotic and
nonnarcotic analgesics. Br. J. Pharmacol. 22, 246-253,
1964.

Hicks, R.: The evaluation of inflammation induced by
material implanted subcutaneously in the rat. J.
Phaym. Pharmacol. 21, 581-588, 1969.

Nakamura, H. and Shimizu, M.: Accelerated
granuloma formation in adjuvant -induced arthritic
rats and its modification by antirheumatic drugs. J.
Pharmacol. Exp. Ther. 211, 20-25, 1979.

Kaulla, K.N. and Schultz, R.L. : Methods for the evalu-
ation of human fibrinolysis. Am. J. Clin. Path. 29, 104-
112, 1958.

Woessner, J.F.: The determination of hydroxyproline
in tissue and protein samples containing small propor-
tions of this imino acid. Archiv. Biochem. Biophys. 93,
440-447, 1961.

Asherson, G.I.. and Ptak, W.: Contact and delayed
hypersensitivity in the mouse. I. Active sensitization
and passive transfer. Immunology 15, 405-416, 1968.
EARBCKRR, Rl 8 SUEHIOTR (52 H) BuREE
12 & B EUEEERR, SEEE 7T, 871-875, 1957.

WK, BHE K R RETREL RESWER
" BRERE, B, pp. 104-110, 1975.

APRERE, KINB—, BREAFEK | EEASOERFIR
(BB10%R) MBrXx ARMBGICLET Yy TP x0 b
B g~ DB, MEKIE Y £IE6, 45-52, 1989.
MHFEK, HAFC, ARERE B HROEEETE
(F28) REFEAILT X 252 L 2R RE~DRE,
FIEE 2366, 165-171, 1989.




