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Abstract:

The effect of hot water extract of Tabebuia avellanedae(Taheebo)in rat peritoneal mast cells during stimulation of histamine release was studied.
Taheebo at concentrations of over 5.g/ml caused an decrease in histamine release stimulated by C48/80 in a dosage-dependent manner. In the Ca2+
free medium, Taheebo caused a decrease in histamine release too. The effect of Taheebo was suppressed by high concentrations of C48/40
competitively. Taheebo at concentrations of over 10.g/ml caused an decrease in histamine release stimulated by concanavalin A in a dosage-
dependent manner, but the inhibition was non-competitive. These results suggested that Taheebo caused a decrease in the histamine release, which

led to a decrease in the allergy symptoms.

Keywords: Tabebuia Avellanedae, Taheebo, Mast cells, Histamine release

Introduction

Taheebo tea is brewed from the bark of Tabebuia
Avellanedae, a Bignoniaceae family tree, of which the
essence has been used traditionally as a drug for many
diseases among people from Brazil. ¥ Recently, Ueda et al.
presented a remarkable report that an extract of Taheebo
tea, Naft Fran Dion (NFD), suppressed activation of early
expression of TPA-inducible Epstein-Barr (EB) virus and
inhibited activity of tumor promoters in vitro. ? In Brazil,
Taheebo is considered to have an anti-inflammatory effect;
however, it is just empirically recognized. » In this short
article, the author evaluated the effect of Taheebo on the
release of histamine, a chemical mediator that induces
type I allergy, using peritoneal mast cells of rats.

Methods
1. Isolation and preparation of rat peritoneal mast cells
Male Wistar rats (8 weeks old, 200 to 230 grams) were
decapitated and exsanguinated under ether anesthesia,
injected with 10 ml of N-2-Hydroxyethylpipcrazine-N'-2-
ethanesulfonic acid (HEPES) buffer medium (154 mM
NaCl, 5.6 mM KCl, 1.0 mM MgSO., 1.0 mM CaCl., 10
mM glucose, 0.1% BSA, and 20 mM HEPES (pH 7.4)) in
the abdominal cavity, and the intra-abdominal fluid was
collected subsequent to 2-minute massage. » The
collected liquid was purified using Percoll gradient
(Pharmacia, Uppsala, Sweden).» The obtained cells were
rinsed three times with HEPES buffer medium at 80 x g
at 2°C for 4 minutes to prepare the cell suspension of
2.5 x 106 cells/ml and were used as the mast cell
fraction. The purity of the purified mast cells was 91+
4%, and the viability was 95+ 4%.

2. Preparation of Taheebo tea extract

Taheebo tea produced from natural inner bark of
Tabebuia Avellanedae, a Bignoniaceae family tree, was
provided by Taheebo Japan Co., Ltd. The raw material tree
was logged by a Nogueira Chagas in the Federative Republic
of Brazil. Distilled water was poured to Taheebo 5 g to make

1,000 ml solution, which was boiled for 15 minutes and
filtered with paper filter. The filtrate was used as the stock
solution and was diluted with distilled water as needed to use
in each test. The concentration of the Taheebo stock solution
was defined as 5 g/1,000 ml = 5 mg/ml.

3. Release and determination of histamine

To HEPES buffer medium, Taheebo extract and
compound 48/80 (C48/80), or Taheebo extract and
concanavalin A (Con A) plus phosphatidylserine were
added to constitute 0.8 ml solution, which was
preincubated at 37°C for 5 minutes, and then 0.2 ml of the
above-mentioned mast cell fraction was added to the
solution to evaluate the histamine-releasing activity at 37°
C, for 5 minutes for C48/80 stimulation and for 15 minutes
for Con A stimulation. Then the test solution was ice-
cooled for 5 minutes, centrifuged at 300 x g at 2°C for 5
minutes. The supernatant was used for determination of
histamine. For all the operations of histamine release test,
plastic tubes and pipettes were used.

Histamine released from mast cells was determined by the
modified Shore’ s method developed by Komatsu et al. 9 To
the test solution containing histamine released from mast
cells, 0.25 ml of 2N PCA was added, and the solution was
centrifuged at 1500 x g for 10 minutes. To the supernatant,
3.5 ml of n-butanol chloroform solution (3:2) and 0.27 ml of
5N NaOH were added, and the mixture was shaken for 5
minutes. Following 500 x g centrifugation for 2 minutes,
3 ml of the organic layer was moved to a separate tube,
to which 1.2 ml of 0.IN NaCl and 3 ml of n-heptan were
added. After the tube was shaken for 5 minutes and
centrifuged at 500 x g for 2 minutes, 1 ml of the HCI layer
was taken to a separate tube, to which 120 .1 of IN NaOH
and 100 1 of 0.2% o-phthalaldehyde were added.
Subsequent to 40 minute ice cooling and addition of 50 xl
of 0.8N HCI, the fluorescence intensity of the test solution
was determined at excitation wavelength of 360 nm and
fluorescence wavelength of 440 nm.



Results
1.Effect of Taheebo on histamine release induced

by C48/80 stimulation

Histamine release from mast cells induced by 0.175
g/ml C48/80 stimulation was suppressed in a dose-
dependent manner by Taheebo of 1 xg/ml or more
concentration (Fig. 1). In the figure, histamine release is
expressed by the percentage of the total, and the data
represents mean &= SD. With the stimulation by 0.175
g/ml C48/80, histamine release from mast cells was 26.3
& 1.2% (n = 4). When Taheebo of 1, 5, 10, 20, 40, and 50
g/ml concentration was added to the solution containing
0.175 pxg/ml C48/80, histamine release was suppressed to
242 +11,125+ 11,83 = 0.6,4.1 £ 0.6, 1.0 = 0.5, and
0.5 = 0.4%, respectively.

When seen by the time course, histamine release at 15,
30, 45, 60, and 300 seconds after the start of stimulation
was 21 = 1.5, 22,5 = 1.5, 23.5 = 2.0, 23.5 & 2.0, and 25.5
+ 2.1%, respectively, and in the presence of 5 pg/ml
Taheebo, it was 16.0 £ 1.0, 10.8 £ 0.8, 11.0 = 1.5, 10.0 =
1.3, and 10.5 & 1.8%, respectively (Fig. 2).

When the concentration of C48/80 was increased to 0.35
#g/ml or more, suppression of histamine release seen by
addition of 5 xg/ml Taheebo was nullified (Fig. 3). With
C48/80 of 0.2, 0.25, 0.3, 0.35, and 0.4 g/ml concentration,
histamine release was 25.8 = 1.9, 27.6 = 1.6, 28.5 = 1.3,
29.7 = 2.0, 35.3 £ 1.8, and 35.3 £ 1.9%, respectively, and
in the presence of 5 1g/ml Taheebo, it was 14.9 = 2.0, 20.2
+ 24,248 £1.0,27.3 = 1.5,35.5 £ 2.0, and 35.3 == 1.9%,
respectively.
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Fig.1 Effect of Taheebo on 0.175..¢/ml C48/80 induced histamine release. The
cells were incubated at 37°C for 5 min. The data represent the mean=*
S.D for 4 experiments. Significant difference from the control:**p<0.05,

*p<0.01
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Fig.2 Incubation time on C48/80 induced histamine release in the absence
(O)or presence () of 5,.g/ml Taheebo. *p<0.01
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Fig.3 Effect of various C48/80 concentrations in the absence (opencolumns) and
presence of 5,g/ml Taheebo(hatched columns). The cells were
incubated at 37C for 5 min. The data represent the mean+S.D for 4
experiments. Significant difference from the control : **p<0.05, *p<0.01
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Fig.4 Effect of Taheebo on 0.175.g/ml C48/80 induced histamine release in
Ca++ free medium. The cells were incubated at 37°C for 5 min. The data
represent the mean+S.D for 4 experiments. Significant
difference from the control: **p<0.05, *p<0.01

Also, in the Ca++ free medium, Taheebo caused a
decrease in histamine release in a dose-dependent manner
(Fig. 4). With the stimulation by 0.175 xg/ml C48/80,
histamine release from mast cells was 13.3 = 1.2% (n = 4)
in the Ca++ free medium. When Taheebo of 5, 10, 20, 50,
and 150 p1g/ml concentration was added to the medium
containing 0.175 ug/ml C48/80, histamine release was
suppressed to 9.0 = 0.9, 7.8 = 1.0, 5.1 = 0.8, 2.1 == 0.8,
and 0.5 &= 0.3%, respectively.

When seen by the time course, histamine release at 30,
45, 60, and 300 seconds after the start of stimulation was
12.0 = 0.8, 13.3 £ 1.0, 13.3 = 0.8, and 13.2 = 1.0%,
respectively, and in the presence of 10 ,g/ml Taheebo, it
was 16.0 = 1.0, 10.8 == 0.8, 11.0 = 1.5, 10.0 == 1.3, and 10.5
=+ 1.8%, respectively (Fig. 5).

When the concentration of C48/80 was increased to 1.0
#g/ml or more, suppression of histamine release seen by
addition of 10 yg/ml Taheebo was nullified (Fig. 6). With
C48/80 of 0.2, 0.4, 0.6, 0.8, and 1.0 ;2g/ml concentration,
histamine release was 17.0 = 1.0, 20.1 &= 1.1, 24.8 = 1.4,
30.0 &= 1.5, and 30.0 = 1.2%, respectively, and in the
presence of 10 ;g/ml Taheebo, it was 12.1 + 0.9, 15.2 &
1.0,20.7 £ 1.2, 27.0 = 1.3, and 30.1 = 1.5%, respectively.
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Fig.5 Incubation time on 0.175.:g/ml C48/80 induced histamine release in Ca++
free medium in the absence(O) or presence (L) of 10pg/ml Taheebo.
The data represent the mean®tS.D for 4 experiments. Significant
difference from the control: *p<0.01
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Fig.6 Effect of various C48/80 concentrations in Ca++ free medium in the absence
(open columns) and presence of 10.g/ml Taheebo(hatched columns). The
cells were incubated at 37°C for 5 min. The data represent the mean+S.D
for 4 experiments. Significant difference from the control: **p<0.05, *p<0.01

2. Effect of Taheebo on histamine release induced
by Con A stimulation

Histamine release from mast cells induced by 10 pg/ml

Con A stimulation was suppressed in a dose-dependent
manner by Taheebo of 10 .g/ml or more concentration (Fig.
7). With the stimulation by 10 xg/ml Con A, histamine
release from mast cells was 11.3 £ 0.8%. When Taheebo of
10, 20, 50, 250, 500, and 600 /:g/ml concentration was added
to the solution containing 10 1g/ml Con A, histamine release
was suppressed to 8.5 £ 0.8, 7.9 = 0.7, 7.5 &= 0.6, 2.8 = 0.5,
0.5 1 0.3, and 0.3 == 0.2%, respectively.
When seen by the time course, histamine release at 1, 5,
10, 15, 30, 45, and 60 minutes after the start of stimulation
was 1.65 + 0.5,4.3 £ 0.5,7.7 £ 1.0,11.0 = 1.1, 159 = 1.3,
17.4 £ 1.1, and 17.7 = 1.0%, respectively, and in the
presence of 50 1g/ml Taheebo, it was 0.44 == 0.3, 2.7 &=
05,44 +08,64 + 1.1,9.0 % 08,92 £ 0.9, and 9.5 =
1.0%, respectively (Fig. 8).

When the concentration of Con A was increased up to
200 ug/ml in the presence of 50 ng/ml Taheebo,
suppression of histamine release seen by addition of
Taheebo was still observed (Fig. 9).

Furthermore, when the concentration of phosphatidylserine
was increased up to 40 ,.g/ml in the presence of 50 pg/ml
Taheebo and 10 ng/ml Con A, suppression of histamine
release seen by addition of Taheebo was still observed
(Fig. 10).
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Fig.7 Effect of Taheebo on 10.g/ml conA and 8y.g/ml phosphatidylserine induced
histamine release. The cells were incubated at 37C for 15min. The data
represent the mean=®S.D for 4 experiments. Significant difference from the
control:*p<0.01
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Fig.8 Incubation time on 10.g/ml conA and 8g/ml phosphatidylserine induced
histamine release in the absence (O)or presence (EB of 504.g/ml Taheebo. The
data represent the mean®S.D for 4 experiments. Significant difference
from the control: **p<0.05, *p<0.01
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Fig.9 Effect of various conA concentrations in the absence (open columns)
and presence of 50.g/ml Taheebo(hatched columns). The cells were
incubated at 37°C for 15 min. The data represent the mean®S.D for 4
experiments. Significant difference from the control:*p<0.01
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Fig.10 Effect of various phosphatidylserine concentrations in the absence (open
columns) and presence of 50.g/ml Taheebo (hatched columns). The
cells were incubated at 37°C for 5 min. The data represent the meant S.D for
4 experiments. Significant difference from the control:*p<0.01



Discussion

In vivo, histamine release from mast cells is induced by
cross-linking of two neighboring IgE-receptors on cells by
antibodies. Some agents that induce histamine release in
vitro include Con A and anti-IgE antibodies® act in the
IgE-receptor-mediated histamine release, and compound
48/80 (C48/48) ” and A231879 act in the non-IgE-receptor-
mediated histamine release.

In this article, effect of Taheebo essence extracted from
Tabebuia Avellanedae dust on C48/48- or Con A-induced
histamine release from rat mast cells was evaluated.

In the normal or less concentration for drink, Taheebo
suppressed both C48/48- and Con A-induced histamine
release from rat mast cells in a dose-dependent manner.

Because Taheebo’ s inhibitory effect on C48/80-induced
histamine release was nullified when the concentration of
C48/80 was increased, one can presume that the agent in
Taheebo having an inhibitory effect on histamine release
may act in an opposing manner to C48/80. In addition,
because such nullification was observed both in the
presence and absence of the extracellular fluid Caz, one
can presume that Taheebo had inhibitory effect on
histamine release due to other cause than its inhibition of
inflow of extracellular Caz+.

At IgE-receptor-mediated stimulation by Con A,
inhibitory effect of Taheebo on histamine release was not
nullified by increased concentration of Con A. Based on
this, one can presume that the site of action of the agent in
Taheebo having inhibitory effect on histamine release
would not be the IgE-receptor.

These findings suggest that Taheebo suppresses
inflammation response by inhibiting histamine release
from mast cells and thus alleviates the symptoms of type I
allergy.
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At AT F AlFcompound 48/801ZKAHIHIZRIL 5 AW
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F—J—RIARNTAT - TRIIL T 2R G, b 22 3050

&
FKPERIAZ SR (TAHEEBO) E,/ 7 ¥V 5 55}
D% Tabebuia avellanedae DF§TEz DEUKIN
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At 77500 VITPAF R EBY AL 24))
MRBIOTWEMALZIHIL in vitro TRIETTE—4
=W EHE T 2L SNEHE D722, $72,
V50 552 L o) R & 0 116723 1 2 © e R et/
REERIIZHSE N TWBE THAHD T, 5l THY
T LILF—DNEIR%E 5| %#Z ¢ chemical mediator?
E 2RIV &g Ty MBI 6 e 243
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il *
1. 2y MNEFER AL w AR O 2 B , FR 5
WistarR it 7~ b (815, 200g ~230g) & = — 7 )L
WA T 12T HAE, k1L . Hepes Buffer Medium
[154 mM NacCl, 5.6 mM KCl, 1.0 mM MgSO4, 1.0
mM CaClz, 10 mM Glucose, 0.1% BSA, 20 mM
Hepes (pH 7.4)] 10 ml ZEFENIZTESL 250~
Y=tk BN A BRELL Y, Parcoll gradient
(Pharmacia, Uppsala, Sweden) % I\ THlifb L7240
2o 7-#llla%EHepes Buffer Medium 12C80Xg,2'C,4
Jr TR L il A-2.5X 10scells/mU ZFHEEL
HEE i A4 A I 4 & U T O 72 R BB o0 B i S e oD
purityl391+4% viabilityi395+4% Th ~7=,

2. ZERFHHYDORAR
TIVNHIIANE 54T - 2= ZREHMEERL 7
XY H ZTF - Tabebuia Avellanedae DFHIEN
Rt & R & T 2R X TAHEEBOZ 2 LR D40
Y (#R) KDE 5 AZ I 2. 2R (TAHEEBO)5gIZ 7%
H K%M A1000ml& U, 1557 MWk g X & IR T
WU AR E L, BENZIRE TR AR THRLT
FEICH W, A RORERRIIOR %
5g/1000ml=5mg/ml&L7-.

3. ERAIVERERVUER

Hepes Buffer Medium (&R,
compound 48/80(C48/80), & L<ldconcanavalin A
(conA), phosphatidylserine% f120.8ml&L,37°C, 557 [
preincubation Z 17\, ZHLiZ b e A i A0 e i 4y
0.2ml& A, 37°C, C48/80MIIH555 [ conAiIlHI
1553 e 243 ViR & AT 5722 D% 57 DKL,
300Xg,2°C,5 75 /O L, 2 D FilAE 243V E M
MW7z e 223 Vil SRR IZ S N TTFI2F 9
FERBR AT B L U5 2F o 7 BIER M 72,

JIEE S5 0 e 2 5 W L Az e 24 IV NRIZ K B
Shoreb DR [ ik TE AT - 729 JE il R 2> 5 i e
L7ce 2230 & &8 OB TRIZ2N PCA%Z0.25mlfl A,
1500Xg,10%7 a0 L, 2D kiKlcn-74 /=)L iou
WL L=3:20¥%5% 3.5ml, 36 L UBN NaOH 0.27 ml %
MA5% R &5 L 72.500X g, 255 [ 55 0 #% , 45 4
3mlZ M ORERF ISR L, 2O FEREIZ0.1N NaCl,



1.2ml,n-~N 722 3ml& A, 55 k& 5% 17, 500X
.27y [l O %, HCUE % 1] O 5 BR A 12 1mIH D, IN
NaOH 12041, 0.2% o-Phthalaldehyde 100 1% %,
IRATHIZ405 BIRE L 2 D 1%,0.8N HCL 50 1% M1 %,
JiEC R 360nm, HEEIY R440nm CHOE R A HIE L 72

b S

1. C48/80 RIBIC K BEX 23 HBEICX T B 2L RDIER

0.175.g/ml C48/8012 kA HmMHa25 DL 253
HEREEL g /mlL_EOPREE DA ARIZKOIREEMRAF S
P72 (K1), e 223V IE % of total THL,
¥fitiiZmean+S.D.&£ L7, 0.175,g/ml C48/80i2k%
NI A5 DY 243 373 26.351.2% (n=4) THD,
[l C48/807F £ F 4L K 1, 5, 10, 20, 40, 504
g/mliz&D 24.2+1.1, 12.5+1.1, 8.340.6, 4.1£0.6,
1.02£0.5, 0.510.4%& 7 2 h e 28 3V lEk SRl 7z,

72 KL, 158, 30% 4580 ,60%),300F) T
243V IR TN, 21£1.5,22.511.5,23.5£2.0,
23.542.0,25.5+£2.1% Tk 0,5 ug/mIF L R{EE F T
1316.0£1.0,10.8+£0.8,11.0£1.5,10.0+1.3,10.5+1.8
% CTdh-7=(IX2).

C48/80¥=% %0.35g/mIbl ki ERHEE5E5,
g/mlaRIZE D 24 IV HEEEMRNE R X 7= (1X13).
C48/80#%0.2, 0.25, 0.3, 0.35, 0.4ug/mliZH W Tk
2RIV EERITZ N E N, 25.8£1.9,27.6£1.6,28.5+
1.3,29.7+2.0,35.3+1.8,35.3£1.9% CTH D 518/ ml&
EARIEAE FC13,14.942.0, 20.2+2.4, 24.8+1.0,
27.3%1.5, 35.5%2.0, 35.3+1.9% ChH-7=.
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K1 0.175 rg/ml CAS/S8OfiIIIZ & Db 24 Vil k4 25 e RO
HIMNE37°CTH ARG L 7, 7 — 234D FERD -1+ e (it 4
KL TS, HREDH EEARD T (** p<0.05.* p<0.01)
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DILRO - RN AL OB D H 5470 7
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5O 24 IV EHEX13.3+1.2% (n=4) THD,[FRE
C48/80fFAE [ T4k 5,10,20,50,150.g/mli=k09.0+
0.9,7.8+1.0,5.140.8,2.140.8,0.5+0.3% & 7 ZI b %
A3V AR X 7.

7= ROLHRIAT: 308 455,6015,300F) Tl 243 it
B3 7 7h,12.010.8, 13.3%1.0, 13.3£0.8, 13.2+
1.0%CHD,10pg/mIFALEE FT1316.041.0,10.840.8,

11.0+1.5,10.04-1.3,10.5+1.8% T -7= (IXI5).

C48/801R% % 1.0 ug/mlic L FH-&E5L10,4g/mIFL R

12k B 22 VRN AR S 7= (1X16). C48/80ik

J£0.2,0.4,0.6,0.81.0g/mli =35\ v T ZX I ViR 37

NFN,17.0£1.0,20.1+1.1,24.8+1.4,30.0+1.5,30.0+
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