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Experimental Studies on the Inhibitory Effect of
Immediate-Type Allergic Reaction of Tongku-tang

Young Bok Kim, Young Gab Yun*

Departments of prescription, in Oriental medicine Wonkwang University

This report describes an inhibitory effect of Tongku-tang(TKT) on mast cell-mediated immediate-type allergic
reactions. TKT is an Oriental herbal prescription, which has been successfully applied for the treatment of allergic
disorders, mainly skin anaphylactic diseases in eastern medicine. TKT has concentration-dependently inhibited the ear
swelling response induced by intradermal injection of non-specific mast cell degranulator compound 48/80 in mice. TKT
also inhibited mast cell-dependent passive cutaneous anaphylaxis activated by dinitrophenyl (DNP)-IgE antibody in
rats. | studied the effect of TKT on the histamine and £ -hexosaminase release from the rat peritoneal mast cells by
compound 48/80. TKT did not inhibit significantly the histamine and 3-hexosaminase release from the rat peritoneal
mast cells by compound 48/80. However, TKT inhibited both TNF-2 and IL-1 2 secretion induced by phorbol
12-myristate 13-acetate and A23187 respectively. These results provide evidence that TKT may be beneficial in the

treatment of immediate-type allergic reaction.

Key words : Tongku-tang(i&2%:8), mast cefl immediate-type allergic reactions, TNF-2 and IL-1 3.
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2 A8l AISS BARES ¥ REE& S22 Ay
OF KBl THE %G, bR, BA, FHE, BE IS, &, AL
B, I s, B, £ 8 RAOE Flof oo, Ao B
Eo] ARBESIT Mivsie] RHER S 83l fon,
o) BEE0] RE ¥ BARESE A% RERE KNS
AFEH= AWOZ dal AR SN, Tl Bk YY)
A ARSd YAFHoT OISl UoF. AHENE BKsS
BEAET} KR BFY RS TE6l B8, BEES g0
&30 s akEE, B A% FHEE Sol Ushle
FES Usly, EwRs SRVl VA ot BET W &
ZI7h U= RS ek ACT BfEk XA Sejoick®™. o}
2 BBl YHEIAN BR X Fo) Ze dByol g A
o A7Ee] B A4S A5 HAUCE 8, YHENAE &
%2 Bkl X 1A gy Agoik™. A 18 gYEY:=
oh}gz2tA] (anaphylaxis) o= HI%A SHE7 21T 5, &
* WARRL : F8G, AR Q4R] AEE 3442, AFetn o) Henst
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HETH MRS BIRSI 71BXH4A], G271 duid, 47
2714 FEy), olEay 3ng 59 8T Yo o
71004 oh MR HUR il REC] = A& Wil 345] ¥
olLf= HISOIE™. U EY| BES Yo7l FE 2o A
¢l Bl Mk s ol 7K £8HE B Bl
ft ¥t BHERs SHA71s A 2% compound 48/80,
IgE B}Al, protein kinase C (PKC) activator@l phorbol 12-
myristate 13-acetate (PMA), calcium ionophore (A23187) £0]
ATH. EiEkREo1 A FEISE (B8O BS histamineo] 7}

Wt Wb U ET| oA histamineo] 93t £H80] &
QE E 5, TE S0l 9§ B0l F& Ushdti* . 1
U S E7] ¥E89 AZ2 MEQ GHEIH RERES o]
E {LBgRo 28V E= MB35yl oyt o Ui
e RERRAA B REHE Kol UFE7] WS S8
Hog AN 55| 6413 ko]l UERIE #H1 YIS
717H0] KHERMOE olsiE L 7| wiEol EwMiRERE 3
ZIEE (L Olo] RIEHE AIETFII0N SRR} ezt
(tumor necrosis factor, TNF-¢), QIE12371-1 ({IL-1)3} QIEIF
6 (IL-6)7t oliet YUEJ1E RERES Fiol AEHE o
gg 3le ALE UHA Utk WEl, FBEE AR HIRE
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LHE7 WS THd) nRiE aNE golEy] Al AU
AYOZ JEHAFENY HEREIQ! compound 4878001 SIgt HaT
FE RED REBR R o[ 28 BF ¢HEI RES
AABEOn, WHY AV OZ compound 48/80 o &) &
Crls EEE BRfRZEE histamine 2 3 -hexosaminidase
WE 23 aaE BESKICH E3 Y EIE RERES o
o7 = AP|EFRIS PKC EH#ES! PMASE A23187 S0
o3 A= pieEZEE BojEEHt TNF-¢ 9 1189
Bolo] o|xl= gEe Basld FAd Ae EHE Il
Hisk= Hojtt

Ag R WY

1 AEEE 4 A%

B 7oA A8 ABEES tEAIAA M, 5
ojAl, compound 48/80, dinitrophenyl-human serum albumin
(DNP-HSA), DNP-IgE, PMA, A23187, avidin peroxidase, 2,
2-azino-bis  (3-ethylbenzithiazoline-6-sulfonic acid) tablets
substrate, o-phthaldialdehyde 3 metrizamide S Sigma 3|4}
(St Louis, MO)ZRE] 718l AH25IXCh B -hexosaminase:=
Calbiochem (Sandiego, CA)OllA] FRIFTE. TNF-¢ 9} IL-1 314,
AMZEE TNF-a 9} IL-1, biotino] A 2} S R&D
systems (Minneapolis, MN)Z2FE] TI51% 0

2 Aok

B 4ol A8% Agomis #79 <RENE>Y) 8 A
doln], okiie ABuhdkal i} ShPEoA Fisled JAUTH
& A8l A8 BYS oes 8i S8 e &
golct. el g £&Hg Aol 8 IR &
AZT Slollis 4TolA REBINL, SEUXT SeiE B
e 8uio] w0l Yol ALZSHACt

Table 1. The Compositions of Tongku-ting extracts

BR3P % X & &
B R Radix Ledebouriellae 375
x & Radix Osteric Koreani 37
® K Radix Ligustici Tenuissimae 375
R Rhizoma Cimicifugae 375
B R Radix Puerariae 375
n = Rhizoma Cridii 375
#F A Rhizoma Atractylodis 375
=i Radix Angelicae Dahuricae 1875
B % Herba Ephedrae 1875
i Pericarpium Zanthoxyli 1.125
a x Radix Asari 1.125
H 5 Radix Glycyrrhizae 1.125
4 B Rhizoma Zingiberis 375
E B Bulbus Alli Fistulosi 200
Total amount 39.125

3. BNEHE (ear swelling)ih3 AIE
OIMREL UHEES FFE HEAIY F compound

48/802 Aol Tl Fel (100 ug/site)dt F micrometerE 0]
83l AY FAE FFEEAN FFsIAct

4. 5 12 oh Jgek}(passive cutaneous anaphylaxis, PCA) ¥+

FEHO R UdHEVEISE oI Sid) gE 9EH
I8 912 anti-DNP IgEE o] Feidled ARE A2 &
48417+ 2o DNP-HSAE Alzlo] HuFAl gozi dozirt
DNP-HSA= phosphate-buffered saline (PBS)Q.& 3l4{5le] @
#|9] Bol anti-DNP IgEE 100 ngF3IL 48417 Fofl 4 %
evans blue®} DNP-HSAE 11412 8% F9 mzigwe) F
AlSKct Stk B (DNP-HSA)E Foisk7] 1413 Holl 3
TR SIck ERE AR F gRgo] doid BIE At
0.1 N KOH 500 u«lE @2 t}2 acetoned} phosphoric add
(5:13) EBIENE 45 mi¥ ol MAE FEILE FEEY
B8TE spetrophotometer 620 nmojJAl E&E1G] evans blue
standard curveZ 48 QS ALGICE

5. BZ uieiE 2el

37 E B EE niEAIZ] & 0.1% gelating &35 Tyrode
buffer B (NaCl, NaHCO;, KCl, NaH,PO,, glucose) oF 20 mlE
HZAVo) FUBHL 30 £7t BHE JIHA SRS & B F
PH S TAAHA ENGlH BAHNZE 8RS MEAE A
EE fHoR AFSI[CE BBMZE 150xg=E 10 B7HY 33
hEslo] QAR & AE BRAS HElal 5 Tyrode buffer
BZ AEFAFCE o] MERFAEE HITMEE 225% (W/v)
metrizamideE 0|83l 2| APt & Tyrode buffer B 1
mlo] FERZ BZHE (69X 10)0) 225% (w/v) metrizamide
(density, 1.120 g/mhE ZHAIA 400 X gojjx] 152 41200
Al AUEZIGINCE 25U metrizamide HEHY HEE 5
sl Mzl "Eo] A ZE Tyrode buffer B 1 mio] XRG4
Tk 9% o4 59| BZ HTHIZE H7] A8 o] AFE ¥
Hakdck

6. histamine 4] AZ}

FET HE0 AR 500 xI1E 21 0IN-HCA 450 p),
60% HFRL N 50 p1E WAL EF 7 AW 2] (1,500 rpm,
20 min)glo 1 AME0 800 x1E 5 N-NaOH 8% 500 xl, &7/
4= 3 ml, n-Butanol 10 ml & NaCl 1.2 g& E§T Al T) &
I AE % 214122](2,000 rpm, 10 min)5}AC}. butanols 8 mi
& 50 ml AJg&ol ¥l 0.1 N-HCI £ 3 ml, n-heptane 10 ml
g 7holol 1 & AdEE] (2,000 rpm, 10 min)SEACE. o1710]
Al dojXl 45 2 mic] 1 N-NaOH £ 400 p1} 1%
o-phthaldialdehyde 8% 100 ¢18 @i &%} & 28 St @A)
5H spectrofluormeter { Aex = 360nm, Aex = 40 nm)E &H

g Z=H5K4rh histamine 82} MEE (%) ciex Zol A
el 1= )
maE (%) = {A - B) X 100} / A

A UEE KK BAS T higamne, B - ASE LIIGIAE W histamine
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7. B-hexosaminidase assay

ST1E0] BT Z9] el vXE Fakg YotEr) 9
8ld EZuI0A £ compound 48/809 2 AJ=EH & AHEHO
ERE] B-hexosaminidase assayS AHSIACE & 2 MEQ) 50
©1§ 7189Ql p -nitro-phenyl-N-acetyl- # -D-glucosaminide
(Sigma) <} 7 96-well microtiter plateo]A] 37TolA] 1A17HE
e wig|Z Thg, o] ¥REE WHU] el 01 M carbonate
buffer (pH 105) 200 xl/wellg HIKt 1S enzyme-linked
immunosorbent assay (ELISA) readerZ 405 nmoljA] wHUES
BLE 2.

8. M ZunQ}

017} BIRKZFC HMC1 AZE 10% SEROMEA (fetal
bovine serum, FBS)0] Z8HE IMDM (Gibco BRL, USA)O.Z j
U5IICE HMC1 MZEEX10° ME)E 6AI7HSQE PMASH
A231872 X2 WEE TNF-o S} IL1-45 4TolA] 587t
400 x g2 AABEIEA dBYoz BE] B2Fct

9. ELISA

YR A5 9 INF-0 8} 1118 9] vty g &
HEH71 30 96 well plateoA] duplicateZ ELISAZ AAIGIACY
Z} HEE BAE PBS (pH 74)2 31435104, 96 well plateo] 100
ul 24zt FAES ThE, 4ol 12417 B0 HXISIHETE o]
plateE 0.05% tween0] E3HE PBSTE Aojul T} 1% BSA, 5%
sucrose, 0.05% NaN:Z 338l PBSE 1A}7HEQ! blocking 313
ok H HE Ho] i ThE, FAEZISK g2 45T IE A}
O|EFRIZ AVISE F 37Tol|A 2417 SOt WISt 37To]
Al 2217 BT PRI F, 2} wellE TiA] Kol il biotino] &
B 231 @A Aol E7RIE F7Esi TiA] 37TolA Xt &
et YRIGIAEL. Wellg oldl Tl avidin peroxidaseE 7151
a1 37°ColA] 30EEQ YRS th2, wellS T H2 T2 71
ZI01 ABTS 8H& H7Islal, wiHkES-E ELISA readerE ALE
Slo] 405 nmoljA] HESIATE

10. EAlSHE 24

2E A& meansTS.EE UERAR SN, BAISIE B4 2
student's t-testz HIIHCE FOH HELS oz Zu |8
FHE3INct

cLEE

1. 7180l compound 48/800] Ql8} FElE HIRMZ W7id
HAHE U8l viXe 38

compound 48/80 (100 s g/site)& B2 Haroll FIsP|
1A Holl ¥& UZ3 4T o HHe B+ F&2S 4]
Algdo] Bal3ll ATE FoiSiirt. Table 20) LIERA HIS}
o] ETY F&E9 FFFool g8 EMFE vhsel dAE
Act. 53] S 48 Sk 01 g/kgollA XS AAEHE

VIERATHP <0.05). Z8iL} BT 1 g/kg BEOIME 9813 1
BT} ZAsRCH

Table 2. Effect of Tongku-tang on compound 48/80-induced ear
swelling reaction

TKT (g/kg) Thickness difference (mm)
None (saline) 0.169 = 0033
001 0.142 £ 0021
0.1 0086 = 0014
1 0.107 £ 0018

Ten microliters of 100 ug/ml concentration of compound 48/80 were intradermally applie
d to both ears of mice. Saline or TKT was administered orally 1 hr prior 1o the compo
und 48/80 application Ear swelling was measured 30 min after application of compoun
d 48/80 Each datum represents the mean + SE of 4 independent experments. *P ¢
006 : sgnificantly different from the control value

2. E7Hgo] Bk Rk 93t +E 7% oh ek 1)
DlRlE @

Anti-DNP IgES] 24 KR o) HUR (DNP-HSA))
SRR FAl) &) ob|HE AY FHEel 48 = ohjEd
Al k0] Yol BEFE aue s BAY (01,1
g/kg)e WATA} 1A7H Hoj Bizlo] BT SARG 1) $5 1
= olglEy| whgol BA5] SIHISIUCKTable 3)

Table 3. Effect of Tongku-tang on passive cutaneous anaphylaxis
reaction

TKT Inhibition rate Amount of dye
(9/kg) (%) (» g/site)
None (Saline) - 1419 + 16
01 485 716 £ 1*

1 455 773 £ 2*

Saline or TKT was administered orally 1 hr prior to the challenge with antigen. Each a
mount of dye represents the mean + SE. of 3 independent experiments. *P { 005 : sig
nificantly different from the control value

3. Byfgol nivtIEY g niXis g8

2lFo HACERE HITEE 22l6l]  compound
48/802 & H[UHM 2Ol GRS FE o] Mol BES 1AL
50t HAzlold vlYZEZRE] histamined} A -hexosamini
-dased] W& ARES FHSIMLE 1 Ft BHES HTHE
9 gy e RAdIE 94 a8 VERR B2Ee
TEBIHCHTable 4).

Table 4. Effect of Tongku-tang on degranulation of rat peritoneal
mast cells

TKT (@/) bion 06 non o
None (saline) - 257 + 18
0.01 - 784 £ 12
0.1 - 980 + 2
1 121 £ 3 1370 £ 17

Rat peritorieal mast calls 2 x 107 cells) were preincubated with various concentrations
of TKT at 37°C for 30 min prior 10 incubation with compound 48/80. Each datum repre
sents the mean + SE of 4 independent experiments.

4. EviEo] PMASE A21870] 95} ASE HITMEZRE]
TNF-¢ E8i0] nixle A2

QT BT HMC1 MEE ol8¢t B89 TNF-«
B0l 28l nlXlE g2 2451 Aslel PKC activatord!
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PMAS} calcum ionophore@! A2318708 MZE R=3Ich
HEHZE A=o6l71 Hol e 302850 HAE6IL,
HMC1 MZE 6X]7HEQ PMAS} AB1872 X135l TNF-a
9 BHlE FEold E7EY 58 4ESH 23 BEHER 001
31 g/l ZTolA A231872 AF=E HMC-1EEE] TNF-0 9] 8
HIE EA3HA AHe vk, PMA Aol QI8 oA gak= o]
oRsIiCt S 01 g/l EXAME BF BAS AR aNE Vet
WA o ig. 1).

- N
o O

70 r
2 60

g 50

= 40 BPMA

S 30 0A23187
8

<
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TKT (g/1)

Fig. 1. Effect of Tongku-tang (TKT) on PMA or A23187-stimulated
TNF-a secreation from mast cells. Compound 48/80-nduced ear sweling
reaction HMC-1 cell (5% 10° mll/ml) were pretreated with TKT for 30min. After that they
were incubated with PMA (107 M) and A23187 (10° M) for 6 hr. TNF-a levals in
supernatant were measured using In ELISA. Each datum repr&eents the mean + SE
of 5 Independent expeniments. *P(005 : significantly different from the control value.

0.01

5. T80l PMAS} A231870] Oj5t AFEE HITHI ZZRE] IL-1
B Eulol) ojxl= Hgt
Fig. 2= PMAQ} A231870] 9J8t k= HMC-1 nighA Zoj)
Al BEY L1 8g&ExE g8 B8 XFolnk. HMC1
A Z0l] PKC activatordl PMA®} calcium ionophoreQl A231872
E 6ARE B AF6l IL-18 8 RERS W BvER oA &
= JEsldtt 882 ASE HMCIEZRE] BolgEE 11
g 7t 4fETdx 2F XS ARGINCE E5] AB187

E SRS 3% sE JES adke B8 9YshA dxs o
A aAE VERICh
120 .

100

2 80

g 80 . 2 | [mPMA

c 0A23187

S 40

D

T 20

<

0
0.0t 0.1 1
TKT (g/1)

Fig. 2. Effect of Tongku-tang (TKT) on PMA or A23187-stimulated
IL-1 8 secreation from mast cells. HMC1 coll (5x10° celi/ml) were
pretreated with TKT for 30 min. After that they were Incubated with PMA (107M)
and A23187 (10° M) for 6 hr. IL-18 levels in supernatant were measured using
In ELISA. Each datum represents the mean + SE. of 5 independent experiments.
*P<0.05 : significantly different from the control value.
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BFE 2% FHUEY RIkE B 2@ 1 855
2 BEFER HRILMOIE 280" o EEsyoz:=
W, figk, M, SUE, S 2] 9@ HARige] i Ao
2 UEA YoM, B8, Bl FE RS, e sler)
27] 9 HYAIgo] QYT PR, FiE, wR, G EE, 0
S g2y fERol YE ACE BuHI YoM B
78 AEEy T4 SAS B R, TN, HE 48 &
B2 AREREY YR 8 4 A FAREHES g
(EEH)S BEEOIL EFol AL 2 wHoln X, R,
IE, B, &, % HEE AREEE QEE B 4
Bl UKFERS RER AT #EEo) AIREH 2 B
Aolth. JIFs BR U MTRE0] Jon, HES BT R
1% EHESHY, BAS SUEIERC] s QZoiti. ulghid
Ol Efhoin ENES FREEEN NKEER 6HE
BHOA M A%, £X5S £ JIH, W, EK0|
ZiolE AWTHES 1T A7) W0l Emm B RER
7t AUl 471 ol H49 BRERS X58 & Y
FEE Qzie 4 ot IHEE EEEET EFgo 8
#BE, iy AHSR 52 ST 71=6L Yok 1
vl BRI FHoEEA EiE, PR, EA, FHR, 28
&, &, A WX I8, % HE 48, 55 S0 $5
4 et ABOEM, BE U REERE AHSS Ao
2= BRMELY, LR, BEERE BEE, BHE, 5B
50] AL, AR AIRS AORE RS, HINEHE,
BHE, Sol Jon Aol ALSS LS M, JII#Eo]
Aom, BFN #HE, MTHOl AHSECLT HERR 712
So} ATk, YHE7ESA4S 4HAcIA HE Hite Ko It
wdsol olzst mulglo| WEA UEE AD 24 U
ERFE & BEmel mieh ginsy) BEROE TR
P g E71go)E sl S0l HiEe] sk E Qlol
A #H5l] Y5t THEoIR IgE Hil} BASld BISEie
A3, AVIEY FHEET S01HOE wigsh= &0l Qo]
N BHUOARNE 715H E /\EH o) 710K BE
FEREOE TRATH). 2 Bk 2 old 425
&8 WY 3ETL IgE fifdol 9§t A2 WA Hu o
AN 71a ZEd A@IE Y & wkgo] Yol o]
8 A EEo] RAE|0] QU= IgE Hilh To) 8ol At
W, o] A|IZEERE ClYs FFY M) 22o] miEA 2y
gogx SNHog garndol Erioin, mE R
fEY U AB TEHY WE 12131 B AF =39 ge
HH20] Yojurt o] ¥I2L B9 EZo] UL &, £ Y
of LA AZE] mWEe] olg HwHE Iuue
(immediate-type hypersensitivity)o]2} HEZr}L Coombse}
Gell2 BFERMOl BESHA T BHLSIA Qoluld gl
27| Kol ot MBEES ob|sl: s #Ee o
o} o] 1-VO] 471X BOZ HEISL Utk
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Table 5. Type of Allergic Reaction.

7 ® u_s
— A= A0{ Q%Elm 'Fchl FBRI0 1gE7t T -
=ae onmas A ZEEIE ERBBOIA ST WS0] 2ofL
(BN, OHERN) sax iz a0l et REEr,
Ny 10G - IgM ZAIJH EEME HHQ| SR 2t
MEex)  OIF KMEO] ofzio) NEST HR0[L HA|
=S o ME so =80 S
piot med} SHA) P02 2% XN
vy Of A0 2 9197 ezl Ml A oA
H7A=R $OB WAL @8 ST C=0] 3

BI% SERS) 23 =0 Ceim wmao Aee R T
3 ede gorn

BAZN THES B9 Q0| 0N 338 3

Ve O BEFINIE BUISI, YEFIS ASE

(e  Soin KNKIES BB olaf 7K A

OHHEE S HiSAZICH

SABEO] compound 487800 Q&) REEE HAEME vIg
o vl FES: <Table 2) o UERN HlS} o] E8 FEE
2 BENBE KBS X AlZich 83 EvE2 48 5k 01
g/1 oA A A aTE VeI S, SviEo] HASHH
Aol Y8t =& mirohlgelA] Bige] viXle Fgke HH
(Table 3> of VIERY= Hi} Zol 718 (0.1, 1 g/kg)S &
FAL 1A doll 8Fo] AT BARE Wl 5 IR YAHEY]
S-S $A5] oA AlZick ol9t B2 AE ATE Hol B
fE 93 +5 slrohlgeii] vk3ol4 o] HIAE 4
7S EA0 Uigh B 98 UEE RE ¢ & Utk
33 compound 48/80 2 HITIMZEO] AZTAUNE Ca¥ FUS
B7RIA 28 F54 oltlg fEldls EHOIEE BENEER
olEdt 713 AV S AeE A2t oj2id M sxdm
ol g3} 712k compound 48/800] ZFH 2 E G-proteing
SHBICH= olEY0] UL YSEE ETFH0] ol vt
3ol AT AMEHE HYoTHN S4F dHET 130l v
o 290 UF 99g Z¥=Ti1 2 4 Yot tEeE B
ol HTkE8] Eiglo] tlXle FEE 4HEH (Table 4) of
Al BE Hig} Zo| giFo BZAOZRE] uiiEE B2I5lH
compound 48/802F nlgtAlZ ol BN E FT8l7] Mol B+t
3E 1A dXzislel v EZEZRE]  histamined}t A
-hexosaminidase®] W& AAEE HHHE A SVEE B
BT O] ey R0 Fo4JE dA 53E Vel
2ES HABIdT] ols el B Bk BEES RIS
Sl FfES] AMBSh= Aol BRAES Ao Ak d
& o] glErt wiglA EiEY] vivkI 29| ERglols EF
€ tIXIA] Role RAOE 4zig 4 Urt ol B2 FHoA
B E7ES QaXE a0 ReEE 48408 Vel A
oZ B 4 ok
oh AT G EV 99 RS Hae! RERMES 3
A9 A 8uie = MGl oot fiFo] WEY B
HElAA0A T HEY kS| YHEY] B30 SEH
oF WAL, 53] 6&17t HEol UEhe £7] vk89)] 7)
Ho] GBEHSOZ olaH L U7 WEol) vTHZZEE F
ZlElE SatmiA Qo) Q54 ARIEFRIQN TNF-¢, IL-68}
IL-10] ol YA 2V IEHREY REol 285 d8g

e ALE ¢l Aot g, Brigo] PMASH A231870]
oal A= HWMEZRE] INF-o Bdlol ol g8n
IL-18 a0 nixis o) iy 4B S ATSIRct HA,
HEZE A5 Hojl BREE 3028 AA2IsL
HMC-1 HIZE 6X]7H5Qr PMAS}L A231872 A}=2510] TNF-a
o 2yl S5l BEvES ANE HES i EdES
001, 1 g/l BTolA A21872 A2 HMC12E2E] TNF-o
o Bo|& SASIA AFISH HbH, PMA A=l A3t A a1
E ojostA Vet <Fig. 1>.0480), HMC-1 M &0 PKC
activator®] PMAS} caldum ionophoreQl A231872.% 64|37t
BQ AH5 L1848 RS W BEY F3E 4E6l
Rt EVES A HMC1ZEE BHlHE L1188 oA
Sich E58] AB187E A=ENE Fede 5% AER 57
& EE 2gd oA a8 JUelTt <Fig. 2>. ol 37180l
UHE7H RERES A3A dAs= ARE & ¢+ UL
o 1A 71AS HleH EolA [R2IE TNF-o7t =S40 8
TlIM Eo ZHRALG], WO €@ FFE Frshke A2
ZH Bl LEEY| 249 dEUS0 £3% Aua® stu
Q7 MECZ WZHEC SE9 A23187 AF=o Q8 ol
AlOIEFIIS] #Xe oA Aule 13 Baldil3o) Bolsl
= HIBAEW G £F £E 70 A Auight. vlu
T TNF-o & 44510 8 SYREE Ae AR F55HA
gt 7)o thdt KRS 7| A FE TS dFdjor & AME
AZtact w5 B8] 9 TNF-o 28] A g7t 5%
HIQIEA Q] biphase(=#8#)0] EAE LEhAE ol Rl thalAl
T A&AEQ A7 EQsitt

olae UYHHEMNE FelolH ETES MiklA Yol
HIZIE LHE7] B4 MIETE MBS igdSo] 9
3 MERE K% AWER S0 #€8 € 4+ A B ozt
TROE dMisl = Qi CHYET|Y BRK Bk €8 &
4 ks ZAHE AT ALE AlFErt

a2 8

S8 gk YHNEY) g 2™ viXle FAE €
oti7] Yk AW B AL dYog T aNE FEE 2
I, BTE REE (001 - 1 g/kg)2 HTFoo] Ad) B0
A BNEE KBS AA Aok 551 S1ES 48 sk 01
g/lolX xR AMAEANE el &8 FEE (01, 1
g/kg)S HUREH 1413 Hojl AFo] 7T FARE o) 2H
BR U427 EE A AL E%RE mtw 001 -1
g/kgye #x =Z uiTMZIEE  histaminest 8
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