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Anti-allergic properties of chicken bile and biliverdin
Tatsuyoshi NAKAGAMI
R & D Center of Nippon Meat Packers, Inc.
(Received April 23, 1990. Accepted July 27, 1990.)
Abstract

Lyophylized chicken bile proved to have anti-allergic properties in several experimental
models of allergic diseases. It showed inhibitory effects on type- I allergic disease models
(compound 48/80-induced histamine release from rat peritoneal mast cells and 48 hr-
homologous passive cutaneous anaphylaxis in rats) and type-1I one (complement-dependent
cytolysis of sheep erythrocytes), but no effect on type-IV ones (picryl chloride-induced
contact dermatitis and sheep erythrocytes-induced delayed type hypersensitivity in mice).
Among components of chicken bile, biliverdin markedly inhibits type- I and type-II models
mentioned above. Further, it prevents some other models of type- I or type-II (oval-
bumin-induced histamine release from sensitized rat mast cells, Forssman anaphylaxis in
guinea pigs and antiserum-induced hind paw edema in rats). These observations suggest
that biliverdin, a bile pigment, is a potent anti-allergic component of chicken bile especially
against immediate-type hypersensitivities.

Key words chicken bile, biliverdin, anti-allergic action, anti-inflammatory action, mast
cell, complement-dependent cytolysis of sheep red blood cell, forty eight hour-homologous
passive cutaneous anaphylaxis, Forssman anaphylaxis.

Abbreviations TCA, taurocholic acid sodium salt ; TCDCA, taurochenodeoxycholic
acid sodium salt ; DSCG, disodium cromoglycate ; PBS, phosphate-buffered saline ; PCA,
passive cutaneous anaphylaxis ; SRBC, sheep red blood cell.
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ROWEFTEL THELZ =7 ) LT IRENE
Y EHAYICIRIL L, BRI L - THE
iz L TFEE I w72, Taurocholic acid sodium
salt (TCA), taurochenodeoxycholic acid sodium
salt (TCDCA) 3 X tfbiliverdin iZ Sigma 4t #°
%, prednisolone, indomethacin, flufenamic
acid B £ Fsodium citrate [FFIFHFETE L H A
%, disodium cromoglycate (DSCG) i3 iR
LR A G, FOMOREIITHIRO R %
A7z,

EEREMY

Wistar RHEEMZ ~ |+, ddY R#EME~+7 2, ICR
FMtE=7 2, Hertley REEMEENLT -~ b B XU
WERREH 2, 251323+ 1°CTiRE0%IZH
mL-EEEh CEBEARE L UKE S5 2 TEEL
72

KEEAE

L, TR7LILY-KRBETIL

Z v MRS LD A8 3 LRI N B
Hizow eI L 72,

(1) Compound 48/80 (2 &L A& 2 % I > WiBtIc
T H1EH | Wistar R8T ~ F OS5 Uvnis
and Thon " o5z # | CIL##HN & 578 L 72,
Thbb, 7o b EMEIEMDE 100 U/ml HD~3
) > % &1 Hanks ¥ 10 ml # REMNIZEA L, 90
PRBEHRZ Q0o tr—2 Liznh, HIEN
WEFRL 72, 21 230% £40% D Ficoll # & ¢
phosphate - buffered saline (PBS :pH 7.0) # &
BL72RBEICE»ICERL, SR T305MEEL
72e DWW, 250X g T104fl & .0 L, 40% Ficoll
RO SR N AR Lz, 2oL
TH 8L -fila% PBS T3 kL, m&KEIc
PBSIZFWER V72, TOL 2L THEL -MIE
# toluidine blue TR L, MBEANEROTEZIE
BELTRET 5 &, EEMARIEEMED 85% ~
90% % &> Tuv72, F 72, trypan blue dye exclu-
sion test iz & » TN #MIZ viability 1290% L)
ETH -7z,

Z oMb E PBSICIFH S CHIBRE % 2.9%
10°cells/mli2EH%E L, £ 1.8ml % 37C T104%
[ preincubate L 7z 5, PBS Iz &% £ 7213 BiR
L728K0.1ml & PBSIC#EMEL T 0.2mg/ml &
b L) 1258% L 72 compound 48/80 # 0.1 ml N
2, Uvnis and Thon” /12 4¢ - T105 R incu-
bate L7z, DWT, KoL -»Tk 258 3 gk
MIGEZEIL&E, 5CT20xXg 54 MELL T,
bEELEE L2, 2o BB LI OBICT

NBE 2% 32 ngiEShore & DHEIFES T
WHHETRE L, 273 o BRI E S
NaEH/EAF I vRICHT 5 EERICEENE LA
FICROGEFEE L TR, /2, kRzE-»<
AN 27 L EHIRIERA BN L 2. &8,
IOERICBWTIREE N tube L7220 D E X
73V RHT 40~45 ug DEE R 72,

IR (%) =[1—- (B—C)/(A—C)]x100
A THREIEFL NOL 28 3 o HBEFR
B BEELETOLE RS I R
C | HREGRER

(2 MIBEIARRGICE 2 2% 3 ElIc AT 2
fi:F © Wistar S## 7 » + % Stotland and Share”
DOHEICELTIATAL7 I > ThREL, gEM®
PO T N7 I R EFEEL, Thbb, 1
mg PP T 7 3 > & alminium hydroxide gel
20mg #EHEY 77 THWEREEY 75 (&
KRIEWFEL) 0.5 mlicimz TEFIL, KE 180 g Rif%
DTy P4 BEEEWICEL 2, 14 H %I SEEIR
PHEML TEEZTEEL 2, ZomiEEHNT
passive cutaneous anaphylaxis (PCA) K% &
BL, ZUIHT 2BRBARDER % RETL 72,

fRTE 150~180 g @ Wistar R T »~ F D%
SEL, 1H#% BROLICL THRRL 2 mED
A EY R K0S AR 0.05 ml & L INIC S L
72, WEHASEERIZIZ, BT LT > 10mg 25
13 1 % Evans blue A3 &IF KA 0.5 ml % BE#
Wk AL, A0S RICT v b 2 RUMEIE X
B, FEOFRE*YUIM->TaEns20%8%
Katayama " O fE» CRIEL 72, &k, B
i BRI 09 BTICEITAgICHY Loy, i
7oy M IR G AT MG A 2, SR
PCA Rs#IRIEIZ ARSIz & » THRE L 72,

A (%) = (1 —B/A) X100
Al ar - NLEHOEYERE
B | Mk G ARE

B, PURSERROGIC L 2 BiMiEs o 2 8
IR AR & v vitro DEBRRTRET
BEEE, BT AL LTIATAT Y T
L7 oMk S BT & ATE” ok 5
LTHsL, BET L7 ol L 7™ s sk
PMCHBES N B L 28 L BEREL 2D F72, 40
B B & AR LT L2, DB XU@ICE
T % in vitro DEBRTIIHBEIKE L T DSCG #
Hw7z,
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2. UBIZLIF—FERETIL

(1) ERIMERE MG 5 /R - Mayer &
Kabat” otz # 0 CE#RMEk (sheep red blood
cell ; SRBC) 7#i SRBC Hitkiz & 3 &1 It % 3
L, AMHEEEE L L ORIKOER 285t L 72,
T b, iy SRBC Iz —E8OMK L KR
SRBCHiME® Mz, #EE L L TELE Y M
WEIN S 2 H0 2 C37°C TR R X272, RIGTE,
APz 54rERE L, 1,500xXg Tl =R T
=L, 85 72 11E 9 hemoglobin & # 540 nm
DWSIED S #lE L 72, —F, LFeo SRBC it
I 0.1% Na,CO, 22 TeglciEms ¥, 20
WRGRE % I L Cseaidmil & L7z, I3 sed
BMEIC T EHE TR L, T2, FRREW
BT B T T EREOEE L L 558413,
Inglot and Wolna'" %L T 60 mM & v 9
{555 NaCl iaie e o i S & v TRET L 72,
B, MEFEE L T3 sodium citrate # v 7z,

(2) Forssman anaphylaxisiz ¥ ¢ & £ H
Pelczarska and Roszkowski = o iz f » <
Forssman anaphylaxis MJ& # & L, Z 2 xt
THEREDIERE2RFE L2, T§4bb, KE3~
4 kg DHEHEFKROBEIKAIC 1 ml109% SRBC
(HAHATS) #RO2INMEEL, FEky
17H %Iz SaEh RS SR ML TEE2 8L 2, 2D
Forssman $i4k % & 4P iE % K E 300~ 400 g &
Hertley #EVEE L £ » iz 1 ml/kg &k N5
| T Forssman anaphylaxis # B X 72, =D
Forssman anaphylaxis KIGNFHEHEIZ B L1 T &%
KoL, FREFD 2 2RICHET 22, F
I EEES O eI EORS L TRET L 2,
B, fiMES L UCBREROBIRNZS VTR
B — T VR Tt 72, $72, HEEL LT
flufenamic acid % Hjv»7z,

(3) RPEFNERG A9 5 ER | KE 140~160 g
o Wistar MM 7 » F OARIBEREE T2, K
BT FMFETHREL TERL 2HMmE (Capel
HE) H2EFREO. Iml 2EHL, ZEESH
M, BFEORER, AUSKENORME
Winter &' OB HETHAET 2 2 iz & » THRE
L, HURGEES RIS & EH 1 BRI 5 REE E
¥ COFMEERLER L2, 48, BRITHLETH
2RI BIRINIR ST 54, F 20, PUMEHST 1
FEFERTIC RS U T2 O & 50 L 72, B3R
& L i flufenamic acid # A7z,

3. VRIZLAF—ERETFI

(1) Picryl chloride 1= & 2 B ME i 8 R I2 x5

% {E A © Ashersonand Dtak ™ o J i 12 § - T
picryl chloride i & 2 B r g R4 FEL, &
BABRDER R L7z, Thbb, (KE20gRI#
o ddY R ZD0EMEHEL, 1 HEZIZIZD
¥Rz 7 % picryl chloride = % / — & 0.1 ml %
wAr L CREL 72, #AF 7 HERICHIE 2 1 % pic-
ryl chloride # &4 1) — 7 MhEMW % 0.02ml 3
WAL CHEMMEEREFIRL L, HI2ZN3H
®BIZHE Y, BEEBIC 7 % picryl chloride = % / — v
WA L CTHEIEL, £ 7 HRIZ 1 % picryl
chloride V) — 7 HE R A WME RICEMG L 2, &
15248121 H 2 o [E X % dial thickness gauge
(B SERT) % B v CEIE L 72, #RIT picryl
chloride # B4z L THEBIENE A2 HET S
HATE & IeE IRz 2 F T Y > TR v
Tl Lz, F 72, RHHREK & L T3 prednisolone
W, BROEERSEE LUK & 55
i3, ZARFIRISRT LD X TR 72,

JEER (%)= (B/A— 1) %100
A FERBOERDE S
B ERUBMNBOEENHER

i (%) = (1 =S /C) X100
C: 2> b o LB TR
S L RIRIR SRR I SR

(2) SRBC Iz & 2 BHER R BIFIERGICHT 5
Ef - Kettman '~ #F#CHE-> T, 10489 SRBC
#AKE 20 g Btk ICR RblE~ 7 A DB T
ESLTEREL, 4 HBICHEU10ME SRBC # &
RIS L T, 24BFRIRIC AL RIR E M
DIEE #FBEIL 72, &RKiZ SRBC % BB 5
THHEBIE L I6EREBIENmIcRY L7z, xR
#K ¥ L T3 prednisolone & w7z, kb, BRHED
MEERH#T, RIS X DEHL 72,

JEsEE (%) = (B/A— 1) X100
A 24 hr BOEREBENEL R
B 24 hr BOATRMEDE X

%7z, IR R R O%E L RO HIET
ALz,

4, ¥OMNERETIV

(1) KEB L USRI L 2B LI 518
Fi : Glenn and Bowman * o #iEiZ 6 - TGRS
LBEMBOGEFHEL, SMERDOVERZRENL 72,
7 bbb, KHE 300~350 g » Wistar KRBT » +
P 5 DRREHNIC & - Toe)) IR & SR,
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mllc k- CHRMmERZ ML 2. 2R %0.15M
phosphate buffer (pH 7.4) T#HRE®EHFL -0 b,
[5 1> phosphate buffer {2 % L T 5 % MER T
WHEPFEL 72, ZOFBER 3. 0mlICBEKEZRML
72 0.015M phosphate buffer (pH7.4) # 3.0ml
Mz, 37C T 18 incubate U 72 4%, KK T
54BEHIL 72, D\WT, 1,200X g 104 R L,
LN 50 nm iz BT AROLE AL 72, 22,
7 b ARmERE R - HFED0.1% Na,CO; #z2 T
HIE N, B & RSO FIE TR S N RORE % 5
SEMmMEE L, BREOBSREMICE L3 E
ERRIRERIRML 72 & & DORGE & L mEFOR
SeER L CHEBL 2,

—%, Bk &R L CRABLL 22 R ERiE i &
53°C 304 [ incubate L, EUi[EIEE 0 7 T
2k BEmicx T 5 SEMEDOIERH 2 MET L 72,

(2) FHMIMEEBMEITTHEICHT S EA | Kostar
5 DRFEIHE - T, e 2D WEENEM T D
EWEETGER S, EREDERZBEI L2, 74
bb, Blb - CI8RMEM A 372 KE 20 g HitR
ddY SRt 2SR E R Ac R L, #6530
%12, 4 % pontamine sky blue # &L B A
WoK%E 0.1ml/10 g REHEL 72, BEL S 1&ICHE

eIz 0.1 ml/10 g KRB D0. 6% EFEE /A & 4T L
TEMME OFE B2 U X7, 205408 %, <
v 2w WIEEIE MBGE X ¥, MM % 10 ml oK
TERL TEENED*ED L, ZOEREIC
0.1ml»0.1~NNaOH #mz T#E..» L, 590 nm
BT RBELREL 2, K&S5E (o> bo—
WEE) & BRI G HORED 5 RIS L 240
MiEEEIB L 72, B, MEIEE L TF indometh-
acin  Hv»7z,

(3) Carrageenan |2 & % EFIEF ZI2HT 5
YER BT L - T18p A & 2 972 Wistar RN 7
v b (KEI0~140g) 12K & REOAICHS L,
1 %12 Winter & ' 0 FikicfE-> T 1 % car-
rageenan B ATEAER 0.1 ml % — {1725 JE B R
TR ES L CRESFHEL /2, LR, BRI R
DEMEBIE L, carrageenan & ITS EHT O LB
DEBEDLEP HIEREL BN L 2, MRS L
it indomethacin % fv 7z,

(4) At | B RTR ORIBITE, 2L 27T
u—)v, HREHER, ) CHRHE, £¥, &OEBLUHE
H#% (biliverdin 8 L (f bilirubin) O EF&EIZ Z 1
ZFi Table VI iz L7z R CTERL 72,

(5) Wil FOVMIE | SEEREIL A R HERRE T
RU, BEEBER, Dunnet’"™ 1 L UF Scheffe”

0)

DFFEICED TR & L7z Yamazaki & 0 9
ASSIT &4 HvTiT- 72,

w R

1. BEEHFROMT LLF—ER S L UHRESE
Aonrst

[B7 L —BETININT 2EH

Compound 48/80 CTHERSHIIE % #H# 3 2Bz 500
F 7213 1,000 ug/ml DK L BMT 5 &,
Table T 2T L I1C, BRI DBEHINEL
icIEIE N, L L, 2o REE L
TH72 DSCG D#1/5RIETH - 72,

¥z, G HRETRELLTHWAT LT 2 >~
FHGC T FPCANIGEZHET 2EBRT,
Evans blue ##FiE 1 BEHIATIC BRI & £ A1
BE5LTCFOBE LR L 2%, Table Hicin
T & 912, PCA KJEI3 500 mg/kg K E % (2
& - TAHBIZIH & 7z,

Table I Inhibitory effect of chicken bile on
compound 48/80-induced histamine release
from rat peritoneal mast cells.

Treatment Conen. (gg/ml)  Release (%) Inhibition (%)
Control — 84.0+0.7 —
Chicken bile 500 73.0£0.2 15.4

1000 61.5+0.2 28.9
DSCG® 500 29.2x0.1 70.4

Each value represents mean=ts.e. of 5 experiments.
Spontaneous histamine release (%) was 6.21+0.1.
a) Disodium cromoglycate.

Table IT Inhibitory effect of chicken bile on
48 hr homologous PCA in rats.

Treatment Dose  Amount of dye  Inhibition
(p.0) (mg/kg) (ug/site) (%)
Control? — 8.80+1.21 —
Chicken bile 100 6.93+1.65 21.3
500 4.73+1.109 46.3

The test drug, suspended in distilled water, was orally
given 1 hr before the challenge. Each group consisted of
10 animals (mean £s.e.). a) Distilled water was orally
administered at 2 ml/kg. b) Significantly different from
the control group at p <0.01.

BT LIF—KBRETIIHT SER

AR A SIS & 5 SRBC Sy i i IS IC 8 W
TSRBCICHISRBCHiMmiE# M2 % &L [ ICE
EHERARML, DWW THERZEML 72, Table
MIzRT & 90, BERGTMBEICEKTL TH
EoBEnashREERL 2, T, KRBT
IZSRBC # 25 L72B AL N5 EMKIE LB
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Table III

No.2 1990)

Inhibitory effect of chicken bile on

complement-dependent cytolysis of SRBC.

. Complement-dependent Hypotonic

Treatment Concentration ? cytolysisp cglzlt)olysis
(ug/mD) Hemolysis (%) Hemolysis (%)

Control — 69.65+0.68 64.98+1.33
Chicken bile 20 61.57+0.36 56.49+0.42
100 13.74£0.66 48.69+0.30

500 3.15+0.00 44.04+0.41

SC» 1000 2.10+0.12 38.24+£0.55
5000 0.00£0.00 19.66+0.31

Each value represents mean=ts.e. of 5 experiments.

JHROBIC L > TEBE L oI E N, =
nHoEMIGHFIERIZSEEL L TR
sodium citrate O #F LIZIEEET 2 & 0 EHERIR L2
(Table 1I),

VBT LI F—KBRETIVISHT 21EH

Picryl chloride &g~ 7 2D H 2212 picryl chlo-
ride # &5 | CRBEMBEMEKRERLHET S L,
BAT2URFEBIC BT 2FLNES T3> P o— L
TEEIBLGRERM L 72, ZOERICEWT, B
1T #® % picryl chloride AT E AT L X168 H %12
FOCH#E L, picryl chloride A7 24O E
ROEBE R DR AL 72, Fo#ER, Fig. 11558
T L 91T, IR (20~500 mg/kg) 58 & JEH%
HatHEEEE DI IZE B L =D LN h - 12,

F 72, =7 2 SRBCIZ#§ 2 BEE R B B K
Wik 2EERIT O P u— VB TERTREE T
Hotz, Fig2lcmd ko, ZOBRENEEIZ
SRBC # REFE WICES T 2 BRI B L 168 1%
IZEBIRH R 2RO L THIT L A X -
72,

tDMNEBREFNVICHT 21EH

Rk X 512, SRBC D {KEMIC BT B E MK
I BBIRH R DBRINIC & - TEEIZHIH S Nz ds,
Ty b ORMERAERRRICE 5 L CEMERI L7
& &2 500 wg/ml F CHEIETREMZ TL, Table
IViIZR$T L9z, MMICIZITEACHEEL L2
rotz, F72, 7w b OFRMERE53°C T3040 HImE
T HAICHE SN LML 100 pg/ml £ T
DEEIH KT TEH & 7172475 500 wg/ml DTN
Tidd 2 » THEMKEHToHE L 72 (Table IV),

$ 72, Fig. 3 B L Fig. 41§ & 912, BERRIC
ENFEINE>7 ABMMEZBETCAES L O
carrageenan {42 L 5 T v M RERNFIERIGIC R L
T, BIBIAE 500 mg/kg £ TORMOKL THE
THVRIERII R R 2o o 72,
LERENBIBHERIZOWTHOERIEREZ Table V

a) Sodium citrate.

L for amelvieg (1) 0 @ ) spleenc ve)
control - - - }
Chicken bile 20 — s [+
I e — 5.0 1]
500 - wr T
Fresnseolone 20 [ B o2 ¥

Fig. 1 Inhibitory effect of chicken bile on picry!
chloride-induced contact dermatitis in mice.
Each test drug, suspended in distilled water,
was given orally immediately before and 16 hr
after challenge with picryl chloride. Each group
consisted of 10 animals (meants.e.). a) Dis-
tilled water was given orally at 20 ml/kg. b)
Significantly different from the control group

at p<0.01. c¢) Inhibition rate.
Treatment  Dose Swelltng (2) DS Spleen(d bow.)
(mg/rg) 0 2 [ 0.5
Coneror ¥ ) M - "1

I a0 [ F
w o | F
P I sa [}
:}b) my [

Chicken bile 20

Prednisolone 20

Fig. 2 Inhibitory effect of chicken bile on SRBC-
induced delayed-type hypersensitivity in mice.
Each test drug, suspended in distilled water,
was given orally immediately before and 16 hr
after challenge with SRBC. Each test group
consisted of 10 animals (mean+ts.e). a) Dis-
tilled water was given orally at 20 ml/kg. b)
Significantly different from the control group
at p<0.01. ¢ ) Inhibition rate.

IcF &7z,

2, EHR SO

B EDSHTRER % Table VIR L 72, BB
B, ) UIRES L UEBEYRINSE A9, biliru
bin (& H E T, biliverdin 27 EAET 5 D AU
Thd, EHRTERHT B2, £, BEIE
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Table IV Inhibitory effect of chicken bile on hypotonic and
hyperthermic cytolysis of rat erythrocytes.

. Hypotonic Hyperthermic
Treatment Concen/tra;tlon cs;?olysis ycl:;ftolysis
(ug/ml) Hemolysis (%)  Hemolysis (%)
Control — 80.44+0.78 60.93+2.07
Chicken bile 20 78.25+1.04 40.04+3.66
100 73.59+£0.53 10.23£0.04
500 79.48%0.69 97.60%0.22

Each value represents mean=s.e. of 5 experiments.

Dye concentration

Treatment Dose released (pg/10 ml) Inhibition(Z)
(mg/kg) 50 100 150

Control ¥ N A -
Chicken bile 20 ,‘- 1.3

w [+ -

500 }— -

b)
Indomethacin 10 | 6.1
Fig. 3 Inhibitory effect of chicken bile on vascu-

lar permeability increase induced by acetic acid
in mice.

Each test drug was given orally to mice 30
min before the intravenous injection of ponta-
mine sky blue. Five minutes after the dye injec-
tion, acetic acid was injected intraperitoneally.
Each group consisted of 10 animals (mean *
s.e.). a) Distilled water was given orally at 20
ml/kg. b) Significantly different fron the
control group at p<<0.05.

Table V

Fig. 4

80
\

40 L
)

b) b)
—t

20 |-

Percent jncrease in hind paw volume (I)

0 1 L " L L
0 1 2 3 4 s

Time after injection of carrageenin (hr)

Inhibitory effect of chicken bile on car-
rageenan-induced hind paw edema in rats.

Rats were injected subcutaneously with car-
rageenan 1 hr after the oral administration of
test drugs. Each group consisted of 10 animals
(mean=ts.e.).

a), b) ; Significantly different from the con-
trol group at p <0.05 and p <0.01, respectively.
< Control 2 ml/kg p.o., ~ Chicken Bile 100 mg/
kg p.o., o Chicken Bile 500 mg/kg p.o., ® In-
domethacin 10 mg/kg p.o.

Anti-allergic and anti-inflammatory effects of lyophylized chicken bile.

Inhibitory effect

Type- 1 allergic models

(1} Compound 48/80 -induced histamine release +

from rat peritoneal mast cells (in vitro)

(2) Passive cutaneous anaphylaxis in rats (p.0.) +

Type-1I allergic model

(3) Complement-dependent cytolysis of SRBC (in vitro) -+

Type-IV allergic models

(4) Picryl chloride-induced contact dermatitis in mice (p.0.) -

(5) SRBC-induced DTH in mice (p.0.)

Inflammation

(6) Hypotonic or hyperthermic cytolysis of rat erythrocytes (in vitro)

-+

(7} Acetic acid-induced vascular permeability increase in mice (p.0.) —
(8) Carrageenan-induced hind paw edema in rats (p.0.) -

p.o. . per os

93
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Table VI Analysis of lyophilized
chicken bile ([CB]).
(mg/g)
Total bile acid® 404
Cholesterol® 9
Fatty acid® 4
Phospholipid® 298
Total sugar® 12
Protein? 144
Biliverdin (Bile pigment)® 2
Bilirubin (Bile pigment)® <0.01

a ) Enzyme method.

b) o-Phthalaldehyde method.

) Bathocupuroine method.

) Molybdenum blue method.

) Phenol-sulfate method.

} Lowry method.

) HPLC method.

)} Alkali-azo bilirubin method.

¢
d
e
f
g
h
DR & # 2 51 b TCA, TCDCA (LI EJE
HERs) B L biliverdin (JEIT#EE) 2DV T3
BRI SR TSR NRED Ltz [, TET L AX—
D in vitro EBET VKT SERAERE L 72,

Compound 48/80 1= & 2 7 » I A& B i 40 Bid 7
LOE ARSI BRI S IMGIER 2 EEICHE
JAHEXD IBOBRRTOEEERF L2 2
%, biliverdin @ & iz BAE L HIHIEES RO L L
{Table V), 100 xg/ml # biliverdin % compound
48/80 » [ElRRICIEFMIBIZB/MT B X, B RS I
T R L BRI IR S A, 500 wg/ml DEINTIE

eIz I Nz, TICKL T TCAB X
UTCDCA izid Z D & 5 L fEA 2%, RISHF
12 dimethyl suloxide »"HEET 5 Z NDEBRTIiI, B
JE I & B EEEI R T T 2 EmE R L 720 &
#5, biliverdin 100 zg/ml @ 1& A {2 DSCG 500 pg/
ml DYER L D & - 72,

—%, SRBC foig A KiGic x4 % 3D o
OEEIEE R RET L 72 £ 2 A, biliverdin (2 & L 58
WHITEI ER A28 5 L7z (Table Vi), Biliver-
din i, BT EREB L OFRE L L THW L so-
dium citrate » F L #Fn 1/5, 1/10 DigE CTHERE
EoW#l 2Rl 2, Tk, ZORIBICXL T,
TCDCA, TCA iz BELHIGIEEIRED LN,

Bylz, LED in vitro EBE T B TEHF
7 HRIE M % 75 L 72 biliverdin (2 2\W T, in vivo
EFNEAPLICMN I BL TR T L LX—ERE
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Table VI Inhibitory effect of chicken bile
components on compound 48/80-induced histamine
release from rat peritoneal mast cells.

Treatment  Concn. (xg/ml)  Release (%)  Inhibition (%)
Control — 87.9%t1.6 —
Chicken hile 100 89.4+1.0 —
500 83.1x£1.3 5.1
Biliverdin 100 41.940.7 54.6
500 5.6+£0.7 98.3
TCA® 100 90.0£0.4 —
500 90.0£2.2 —
TCDCA™ 100 92.8£0.7 —
500 94.4+0.7 —
DSCGY 500 57.610.6 35.7

Each value represents mean x s.e. of 5 experiments.
Dimethy! sulfoxide (DMSO) was added to buffer solution
(0.5%, final concn.). Spontaneous histamine release (%)
was 4.1+0.1. a) Taurocholic acid (sodium salt). b) Tauro-
chenodeoxycholic acid (sodium salt). ¢ ) Disodium cromo-
glycate.

Table VI Inhibitory effect of chicken bile compo-
nents on complement-dependent cytolysis of SRBC.

Concentration Complement-dependent cytolysis

Treatment

(ug/ml) Hemolysis (%)
Control — 71.92+£0.78
Chicken bile 20 67.17£1.72
100 50.40+0.41
500 3.24+0.21
Biliverdin 4 64.24+1.68
20 13.85+0.99
100 6.20£0.26
TCA® 20 66.77+1.50
100 61.28+0.48
500 41.3710.24
TCDCAY 20 62.320.89
100 42.31%0.76
500 8.86+0.24
SCe 500 56.86+1.59
1000 4.24+0.12

Each value represents meanz*s.e. of 5 experiments.
Dimethyl sulfoxide (DMSO) was added to buffer solution.
(1.25%, final concn.).

a) Taurocholic acid (sodium salt), b) Taurochenodeoxy-
cholic acid {sodium salt), ¢) Sodium citrate

o THELER 2R 2 (Fig. 5, 72, O
PHUTIEHE Y LPUERARRGIC L 5T v b
BRI, S R Y EEERIG I L T
4, biliverdin (F FRHNEE I KT L TR HDHIFER
#mL, 100 gg/ml DEMIZ & - T DSCG 500 ug/
mliZiFWE 28 3 > ORI % B 7z (TablelX).

Kiz, MBTLVALX—D in vivo KERET L EE
2 LN TWwa E/LE >y b Forssman anaphylaxis X
BB L UHmFCL NBEREINDL T  REEFEX
Iz ¥ % biliverdin o #IHIfER IC D v T H HE
L7z, ®/L%  Forssman anaphylaxis BJGE7
JUC BT, biliverdin % Forssman JL L& HE 4T D
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Traatment Dose Amount of dye [nhibition
(mg/kg.po) (pg / site) (%3]
— T~
Control 4 - N -

10

Bidiverdin 5 30.4
="

Fig. 5 Inhibitory effect of biliverdin on induc-
tion of PCA in rats.

The test drug, suspended in distilled water,
was given orally 1 hr before the intravenous
injection of Evans Blue. Each group consisted
of 5—8 animals (meanzts.e). a) Distilled
water was given orally at 20 ml/kg. b) Sig-
nificantly different from the control group at
p<0.05.

Table IX Inhibitory effect of biliverdin on
ovalbumin-induced histamine release from
sensitized rat peritoneal mast cells.

Treatment Concn. (ug/ml) Release (%) Inhibition (%)

Control — 85.5+1.9 —
Biliverdin 20 64.24+2.0 27.8
100 48.0+1.3 49.0
500 31.8+0.3 70.2
DSCG® 500 43.2+2.¢ 55.3

Each value represents meantse of 3 experiments.
Dimethyl sulfoxide (DMSO) was added to buffer solution.
(0.5%, final concn.) Spontaneous histamine release(%)
was 9.0£0.3. a) Disodium cromoglycate.
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Survival

Trestment  mo/kg(iv) Tima of death (min) rate (1) ¢
o100 3% s so. &

Control ¥ . 3 0 (0/8)
Chicken Bile 1 E_ 0 (0/5)

5 E__ 0 (0/9)
Biliverdin \ 3_ o (0/6)

s ®) 30 (3/10)
Flofenamtc actd 5 E_._ 3 ()

mean ¢ s.4.

Fig. 6 Inhibitory effect of Chicken Bile and
biliverdin on Forssman anaphylaxis in guinea
pigs. (1)

Each test drug, suspended in saline, was in-
jected intravenously 2 min before the intrave-
nous injection of Forssman antiserum.

a) Saline was injected intravenously at 1
ml/kg. b) Significantly different from the
control group at p<0.01. ¢) Numbers in
parentheses refer to number of animals sur-
vived/total.

Survival

Treatmen:  mo/kg(po) Time of death(win) rate (1) ©

: : : T
Contral ) - j 0 (0/10)
8911verdin s :___ ® 50 (5/10)
50 :_ b 25 (312)
Flufenamic sctd 50 :__“ 20 (2/10)

L L
LILERW)

Fig. 7 Inhibitory effect of biliverdin on Forss-
man anaphylaxis in guinea pigs. (2)

Each test drug, suspended in distilled water,
was given orally 1 hr before the intravenous
injection of Forssman antiserum.

a ) Distilled water was given orally at 2 mi/
kg. b) Significantly different from the con-
trol group at p<0.01. ¢ ) Numbers in parenth-
eses refer to number of animals survived/total.
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Fig. 8 Inhibitory effect of biliverdin on rat hind
paw edema induced by antiserum. (1)

Each test drug, suspended in saline, was in-
jected intravenously 2 min before the subcuta-
neous injection of antiserum. Each group con-
sisted of 5 animals (meanzts.e.).

a) Saline was injected intravenously at 1
ml/kg.

b), ¢) . Significantly different from the
control group at p»<0.05 and p<0.01, respec-
tively.
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Fig. 9 Inhibitory effect of biliverdin on rat hind
paw edema induced by antiserum. (2)

Each test drug, suspended in distilled water,
was given orally 1 hr before the subcutaneous
injection of antiserum. Each group consisted of
5 animals (mean=*s.e.).

a) ; Distilled water was given orally at 2
ml/kg.

b),c) ; Significantly different from the con-
trol group at » <<0.05 and p <0.01, respectively.
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