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Abstract

　　　WeinvestigatedtheeffectsofOren－gedoku－to（Huang－Lian－Jie－Du－Tang），aKampomedicine，onDNFB－induced

contact　hypersensitivity（CHS）response　in　mice　in　order　to　further　clarify　the　immunopharmacological　properties　of

this　formulation．1）Administration　of　Oren－gedoku－to　decreased　the　magnitude　of　ear　swelling　in　the　CHS　response

and　shortened　the　affected　period．The　inhibitory　effect　on　ear　swelling　was　observed　even　when　Oren－gedoku－to　was

given　orally　with　different　timing　schedules．2）The　expressions　of　mRNAs　for　CD8，1：FN一γand　TN：F一αin　the　ear

ofOren－gedoku－to－treated　mice　were　markedly　decreased24h　after　the　challenge．3）The　number　ofskin－draining　re．

gional　lymph　node　cells（LNCs），CD4＋T　cells　and　CD8＋T　cells　was　decreased　without　affecting　the　ratio　of　CD8＋／

CD4＋T　cells．4）Oren－gedoku－to　resulted　in　a　marked　impairment　ofthe　hapten－specific　development　ofLNCs．These

results　suggest　that　the　suppressive　effect　of　Oren－gedoku－to　on　ear　swelhng　was　partly　caused　by　the　suppression　of

lymphocyte　proliferation．

　　　Key　words　Oren－gedoku－to，CHS，DNFB．

　　　Abbreviations　ABS，absorbance；AD，atopic　dermatitisl　BrdU，5－bromo－2’deoxyuridinel　CHS　response，contact　hy－

persensitivity　responsel　DNBS，2，4－dinitrobenzenesulfonate；DNFB，2，4－dinitrofluorobenzenel　IFN一γ，Inte㎡eron　gammal

IgE，immunoglobulin　El　Ji－zuso－ippo（Zhi－Tou－Chuang－Yi－Fang），治頭瘡一方l　LC，Langerhans’celll　LN，1ymph　nodel

LNC，LN　celll　LTB4，Leukotriene　B41mRNA，messenger　ribomcleic　acid；Oren－gedoku－to（Huang－Lian－Jie－Du－Tang），

黄連解毒湯l　PC，piclyl　chloridel　RT－PCR，reverse　transcriptase－polymerase　chain　reactionl　Sho－saiko－to（Xiao－Chai－Hu－

Tang），小柴胡湯；sho－sei－ryu－to（xiao－Qing－Long－Tang），小青竜湯l　Th，helper　T；TNF一α，tumor　necrosis　factor－alphal

Tokak吋oki－to（Tao－He－Cheng－Qi－Tang），桃核承気湯．

lntroduction

　　　　Arecentincreaseintheincidenceofchronicaller－

gic　diseases　including　atopic　dematitis（AD）has　been

repolted．1・2）More　than80％of，the　patients　with　AD

showed　elevated　levels　of　serum　IgE，3）but　a　close　rela－

tionship　between　allergic　responses　and　the　pathogenesis

ofthe　skin　lesions　of　AD　is　not　yet　clear．The　infiltration

of　activated　T　cells　into　skin　lesions　and　the　dynamic

production　of　T　cell－derived　cytokines　have　been　shown

in　AD　patients．4’6）In　addition　to　the　marked　production

of　T　helper（Th）2cytokines　in　AD　patients，4）chronic

skin　lesions　and　late－phase　allergic　responses　are　charac－

terized　by　Thl　cytokines．5・6）Therefore，it　should　be　im－

portant　for　therapeutic　treatment　of　AD　to　control　the

responses　characterized　by　a　Thl　cytokine　profile　such

as　the　contact　hypersensitivity（CHS）response，as　well

as　a　Th2cytokine　profile　such　as　IgE　production。

　　　　The　mainstay　of　therapy　for　AD　remains　a　topical

application　of　steroids．However，various　treatment　mo－

dalities　including　Kampo　medicines　have　been　used　to
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improve　AD　effectively。In　clinical　settinεs，Kampo

medicines　have　been　widely　used　for　allergic　and　inflam－

matory　diseases．The　mechanisms　of　their　action　have

beeninvestigated，7－12）buttheirdetailsarestilllargelyun－

known．Wepreviouslyfepo質edthatsomeKampofomu－
1ations　and　synthetic　anti－allergic　agents　inhibited　the

IgE－mediated　triphasic　cutaneous　reaction　of　immediate

phase　response（IPR），late　phase　response（LPR）and

very　late　phase　response（vLPR），peaking　at　l　h，24h

and8days　after　the　challenge，respectively．13’15）The　in－

hibitory　effects　of　the　Kampo　fo㎜ulations　on　the

triphasic　cutaneous　reaction　were　divided　into　several

groups　according　to　the　efficacies　for　IPRZLPR！

vLPR．14・15）Forinstance，thegroupconsistingoffomula－

tions　such　as　Tokakurjoki－to，Ji－zuso－ippo，Sho－sei－ryu－

to　and　Sho－saiko－to　significantly　inhibited　IPR，LPR　and

vLPR（i．6．＋／＋／＋groups　that　showed　inhibitory　effects

against　the　triphasic　response），similar　to　the　effect　of

prednis・1・neasap・sitivec・ntroLl4）Sinceaplateletacti－

vating　factor（PAF）receptor　antagonist（Y－24180）and　a

leukotriene　B4（LTB4）receptor　antagonist（ONO－4057）

were　effective　at　inhibiting　both　LPR　and　vLPR，15）

Kampofomulationsinthe＋／＋／＋andlor一／＋／＋groupsare

expected　to　show　such　anti－PAF　and　LTB4activities．15）

　　　　Oren－gedoku－to　is　one　of　the　most　popular　Kampo

fomulations　against　atopic　de血atitis，and　is　adminis－

tered　to　patients　with　eczema　or　pr皿itus　due　to　relative

Yang－excess　of　the　middle　or　exterior　of　the　body，ac－

cording　to　the　Kampo　diagnosis　system。16）On　the　other

hand，oral　administration　of　Oren－gedoku－to　inhibited

the　picryl　chloride（PC）一elicited　CHS　response　character－

ized　by　a　Thl　cytokine。12）In　the　present　study，we　inves－

tigated　the　immunophamacological　effects　of　Oren－

gedoku－to　on　murine　CHS　response　in　detai1．

Table　I　Cnlde　dmg　composition　of　Oren－gedoku－to

　　Cmde　dnlg　　Composition
（Japanease　name）　　　（9）

Botanical　ohgin

Scutellariae　Radix

　　　　　　（Ogon）

Coptidis　Rhizoma
　　　　　　（Oren）

Ga．rdeniae　Fnlctus

　　　　　　（Sanshishi）

Phellodendri　Cortex

　　　　　　（Obaku）

3．0

2．0

2．0

1．5

Scμ∫611α7’∫αわα’6α1εns’s　GEoRGI

Co膨’sノαpon加MAKINo

Materials　and　Methods

G‘zr46n∫αノαs’n’no’48s　ELLls

Phε〃048n470nαη2μ76ns8RuPREcHT

　　　　〃’cε：Female　BALB／c　mice　were　purchased　ffom

Japan　SLC　Inc（Hamamatsu，Japan）and　maintained　in

the　Laboratory　for　Animal　Experiments，Institute　of

Nat皿al　Medicine，Toyama　Medical　and　Phamlaceutical

University．All　mice　were　used　at7to10weeks　of　age。

This　study　was　conducted　in　accordance　with　the　stan－

dards　outlined　in　the　Guidelines　for　the　Care　and　Use　of

LaboratoryAnimalsofToyamaMedicalandPhamaceu－
tical　University．

　　　　Or8n－g840た麗イo：Oren．gedoku－to（Huang－Lian－Jie－

Du二Tang；lot　no．2000015010，Tsumura　Co．，LTD．，

Tokyo，Japan）is　composed　offour　crude　dmgs（Table　I），

the　quality　ofwhich　is　controlled　by　Japanese　Phama－

copeia　XIII．Oren－gedoku－to　was　prepared　as　follows：

Scutellariae　Radix（Japanese　name：Ogon，3g），Coptidis

Rhizoma（Oren，2g），Gardeniae　Fnlctus（Sanshishi，2g），

and　Phellodendn　Cortex（Obaku，1．5g）were　added　to

500ml　of　water　and　extracted　at1000C　for40min．The

extract　was　evaporated，1yophilized，and　then　dissolved

in　distilled　water　just　before　use。Oren－gedoku－to　was

administered　orally　once　a　day　according　to　each　proto－

co1．

　　　　Hαμ6ns：　2，4－dinitrofluorobenzene（DNFB）used

for　in　vivo　studies　was　purchased　ffom　Nacalai　Tesque

（Kyoto，Japan）and2，4－dinitrobenzenesulfonate（DNBS）

used　for　in　vitro　studies　was　purchased　ffom　Tokyo

Kasei　Kougyo　Co．，LTD．（Tokyo，Jap＆n）．

　　　　Con∫ααh）ψαsεnsi∫∫v’芝y‘C丑S♪r83pons8：The　CHS

response　to　DNFB　was　detemined　by　mouse　ear－

swelling　test．Briefly，mice　were　epicutaneously　sensi－

tized　on　day　O　and　l　by　application　of25μl　of　O5％

DNFB　diluted　in　acetone－01ive　oil（4：1，v／v）onto　shaved

abdominal　skin．Sensitized　and　unsensitized　mice　were

challenged　on　day6by　applying10μ10f　DNFB　to　each

side　of　both　ears．Ear　thickness　was　measured　using　a

dial　thickness　gauge（G－1A　type，Peacock，Ozaki　MFG．，

Co．，LTD．，Osaka，Japan）before　and　at　appropriate　times

after　the　challenge．The　results　were　expressed　as　aver－

age　ear　swelling（increase　in　ear　thickness，μm）±S．D．

of　six　mice．

　　　　R（3v8rs8　παnscrip∫αs8一ρ01y〃28πzs8　chα∫n　r8αc∫’on

6RT－PCRナ：Ear　samples　were　collected　ftom　unsensitized，

vehicle－treated　or　Oren－gedoku－to－treated　mice（30r4

mice　per　group）and　immediately　homogenized　with

ISOGEN（Nippon　Gene　CO．，LTD．，Tokyo，Japan）．

Total　RNA　was　extracted　ffom　ear　samples　according　to
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the　manufacturer’s　instructions，and2μg　RNA　was　re－

verse　transcribed　using　oligo　（dT）12－18primers　and

Superscript　II　RT（Life　Technologies，France）for50min

at420C．RNA　detection　was　normahzed　using　the　house－

keeping　geneβ一actin　as　a　standard．The　cDNA　was　then

amplified　using　different　sets　of　primers，including　for

β一actin（5’一primer：5㌧TGG　AAT　CCT　GTG　GCA　TCC

ATG　AAA　C．3’；3㌧primer：5㌧TAA　A　AC　GCA　GCT

CAG　TAA　CAG　TCC　G－3），for　CD8（5’一primer：5’一

CAT　TGA　ATG　TGA　AGC　CAG　AGG．3’13’一primer：5㌧

AGA　AGC　AGG　ATG　CAG　ACT　ACC－3），for　IFN一

γ（5’一primer：5㌧GGT　GAC　ATG　AAA　ATC　CTG　CAG

AGC－3’13㌧primer：5㌧CGC　TGG　ACC　TGT　GGG　TTG

TTG　ACC－3），and　TNF一α．（5’一primer：5しCCA　CGC

TCT　TCT　GTC　TAC　TG－3’；3㌧primer：5㌧GAA　CCT

GGG　AGT　AGA　CAA　GG．3）．The　amplifications　were

conducted　with28cycles　forβ一actin　and34cycles　for

IFN一γand　for　TNF一αand36cycles　for　CD8（30sec　at

94℃，30sec　at600C，1min　at720C），and　the　PCR　prod－

ucts　were　analyzed　on15％agarose　gel．

　　　　Zso1碑on‘ゾL1〉C：At　the　time　of　after　or　before

challenge　axillary　and　inguinal　LNs　were　disrupted　by

gently　mbbing　between　frosted　ends　of　two　glass　micro－

scopic　slides．The　cells　were　centnfuged　at400g　for

5min　and　washed　twice　with　phosphate　buffbr　saline

（PBS）．The　mmber　of　cells　was　counted　by　using　TUlk

solution（Wako　Pure　Chemical　Industries，LTD．，Osaka，

Japan）．

　　　　Flovレo』y夢o〃18か’∫cαnαlys’s：　On　day2after　challenge

the　cell　suspension　of　skin－draining　regional　lymph

nodes（LNs）were　prepared　as　described　above．The　cell

population　of　these　cells　was　characterized　by　two－color

flow　cytometry．Briefly，1xlO6cells　were　first　preincuba－

ted　with　anti－CD16／32（2．4G2）mAb　to　avoid　non．

specific　binding　of　Abs　to　FcγR．Then　the　cells　were

incubated　with　a　saturation　amount　of　PE－co勾ugated

anti－CD4（H129－19）or　anti－CD8（53．6．7）mAb，and

FITC－co切ugated　anti－CD3（145－2C11）mAb．All　stain－

ing　reagents　were　obtained　f士om　BD　Biosciences

Phamingen（SanDiego，CA）．Afterwashing　withPBS，

the　stained　cells　were　analyzed　by　FACSCalibur（Becton

Dickinson，San　Jose，CA）．

　　　　HαP∫8n一耶》8c萸c　lynzphocy∫61ワrol雄ro∫∫on　’n　v’∫ro：

On　day5after　epicutaneous　sensitization　with　DNFB

LNCs　were　harvested　as　prepared　above．The　cells（5x

105）were　cocultured　for3days　at370C　in96－welHlat一

bottom　plates　with　mitomycin　C－treated　syngeneic

spleen　cells（106／we11）from　naive　BALB／c　mice，previ－

ously　derivatized　with　DNBS　as　desc”bed．17）Briefly，

cells　were　incubated　for20min　at37℃with4mM

DNBS，pH8，in　semm－ffee　RPMI　and　washed　in　com－

plete　medium　before　use．The　proliferative　activity　was

assessed　using　a　Cell　Prohferation　ELISA，　BrdU

（colorimetric）Kit（Roche　Diagnostics，Indianapolis，IN）

according　to　the　manufacturer’s　instnlctions．The　results

were　expressed　as　absorbance（ABS）±S．D．，where

ABSニ（ABS　in　cultures　of　LNCs　with　DNBS－treated

spleen　cells）一（ABS　in　cultures　of　LNCs　with　untreated

spleen　cells）．

　　　　S嬬’s∫’6α1αnαlysゴs：Statistical　comparison　at　each

measurement　time　between　groups　was　made　by　re－

peated　measure　ANOVA　and　unpaired　t－test．Statistical

analyses　for　other　groups　were　pe㎡omed　by　Kruska1－

Walhs　test　followed　by　Mann－Whitney　U　test　with

Bonfen・oni　con℃ction．

ReSUlts

雌αげOr8n－8840たμイoonDIVFB∫n4㍑4CHSr8－

3ρonsε

　　　　We　first　investigated　the　inhibitory　effect　ofOren－

gedoku－to　on　the　DNFBよinduced　CHS　response。Oren－

gedoku－to　at　a　dose　of　lg／kg　was　administered　orally　to

mice　once　a　day　for12consecutive　days　after　sensitiza－

tion，and　the　challenge　with　DNFB　was　pe㎡omed　on

day6．Fig．1shows　that　continuous　administration　of

Oren－gedoku－to　significantly　suppressed　ear　swelling　as

comparedtothevehicle－treatedgroup．Moreover，thedu－

ration　ofthe　ear　swelling　was　shortened　in　Oren－gedoku－

to－treated　mice．These　results　clearly　indicate　that　Oren－

gedoku－to　inhibited　the　DNFB－induced　CHS　response　in

mice．

　　　　We　nextexamined　the　ef琵ct　ofthe　timing　ofOren－

gedoku－to　administration　on　the　suppression　of　the　CHS

response．Oren－gedoku－to　was　administered　orally　to

mice　once　a　day　for3consecutive　days　on　either　days　O－

20r　days4－6after　sensitization．Administration　ofOren－

gedoku－to　with　either　timing　resulted　in　a　significant

reduction　of　ear　swelling（Fig．2）．Thus，the　administra－

tion　ofOren－gedoku－to　with　different　timings　after　sensi－

tization　or　before　the　challenge　was　effective　in

inhibiting　the　CHS　response．
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Fig．1Effect　of　Oren－gedoku－to　on　DNFB．induced　CHS　response．
　BALB／c　mice　were　orally　given　vehicle（○）or　lg／kg　Oren．gedoku－

　to（●）from　days　O　to11．On　day6，each　ear　was　challenged　on　both

　sides　with　O．2％DNFB．The　thickness　of　the　DNFB－challenged　ears

　was　measured　and　expressed　as　average　ear　swelling（μm±S。D．）of

　six　mice．＊p＜0．05

from　day　O－day2 from　day4－day6

Fig。2The　administration　of　Oren－gedoku－to　at　diffbrent　timings　was

　effective　in　inhibiting　the　CHS　response．BALB／c　mice　were　given

　vehicle，191kg　of　Oren－gedoku－to　on　days　O　to20r　on　days4to6

　（after　sensitization）．The　thickness　of　DNFB－challenged　ears　was

　measured　at24h　and　expressed　as　average　ear　swelling（μm±S．D．）

　ofsixmice．＊ρ＜0．05

a

b
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Fig．3Expressions　ofmRNA　for　CD8，IFN一γand　TNF一αin　the　ears

　of　mice　after　the　challenge　with　DNFB．CD8，IFN一γand　TNF一α

　mRNA　expressions　were　analyzed　using　semiquantitative　RT－PCR
　（a）．BALBlc　mice　were　orally　given　vehicle　or　Oren－gedoku－to　from

　day　O　to6，and　then　on　day6each　ear　was　challenged．Twenty－four

　hours　after　DNFB　challenge　mRNA　was　obtained　from　the　ears　of

　vehicle－treated　or　Oren－gedoku－to－treated　mice．The　ears　from

　unsensitized　mice　were　used　as　control．The　results　represent　the

　ratio　of　each　group　to　that　to　β一actin　mRNA　as　standard
　densitometric＆lly（b）．Unsensitized（□），Control（■）or　Oren－

　gedoku－to－treated（羅）．Data　are　the　mean±S．D．of　three　or　four

　mice。＊ρ＜0．05

猷prεssionsρゾ〃zRN4／brCD8，1F〈π一γαn4TIVF一αin

∫hε6αr（2プ〃3i68φ8r　oh6z〃6n86wi∫h　jDハ伊B

　　　　Since　CD8＋T　cells，IFN一γand　TNF一αhave　been

reported　to　be　associated　with　the　induction　of　the　CHS

response，11・12）we　investigated　the　effect　of　Oren－gedoku一

to　on　the　mRNA　expressions　of　CD8，IFN一γand　TNF一

αin　ear　tissue　of　mice24h　after　DNFB　challenge　by

the　use　of　RT．PCR　Oren．gedoku－to　was　administered

orally　to　mice　on　days　O－6after　sensitization．Correspon－

ding　to　the　induction　of　the　CHS　response，the　expres－

sions　of　mRNA　for　CD8，IFN一γ　and　TNFαwere

obviously　increased　in　the　ear　of　vehicle－treated　and　sen－

sitizedmiceascomparedwithunsensitizednomalmice，

but　they　were　substantially　decreased　in　Oren－gedoku－to－

treated　mice（Fig．3）．These　results　demonstrated　that　the

oral　administration　ofOren－gedoku－to　markedly　reduced

the　expressions　of　CD8，IFN一γand　TNFαmRNA　in

ear　tlssue．

Lynψhooy∫ερ叩配1α距on∫n4ro∫n∫n8Lハ～6ゾsεns〃’z84〃2ic8

φ8r　Z）醐B　oh‘zll8ng8

　　　　The　results　in　Fig．3demonstrate　that　the　admini－

stration　of　Oren－gedoku－to　to　sensitized　mice　may　di－

minish　the　infiltration　ofCD8＋T　cells　into　the　challenged

ear．Therefore，we　investigated　both　the　number　and　the

population　of　lymphocytes　in　draining　regional　LNs　iso－

lated　ffom　treated　mice　on　day2after　the　DNFB　chal－

lenge．As　shown　in　Fig．4，the　number　of　whole　LNCs，

CD8＋T　cells　and　CD4＋T　cells　was　markedly　increased

in　sensitized　mice　after　the　challenge　as　compared　with

unsensitized　mice．The　administration　ofOren－gedoku－to

suppressed　the　increase　in　the　number　of　these　cells，but

did　not　affect　the　ratio　of　CD8＋／CD4＋T　cells．These　re－

sults　suggest　that　the　oral　administration　of　Oren－

gedoku－to　can　have　a　favorably　supPressive　effect　on　the

increasing　mmbers　of　whole　LNCs，CD8卜T　cells　and
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Fig．4Lymphocyte　population　in　draining　LNs　of　the　sensitized　mice

　after　DNFB　challenge．BALB／c　mice　were　treated　as　described　in

　Fig．3，and　then　on　day6each　ear　was　challenged．Fo！ty－eight　hours

　after　DNFB　challenge　the　mmber　of　LNCs　was　counted（a）．The

　numbers　ofCD8＋and　CD3＋cells　and　CD4＋and　CD3＋cells　was　cal－
　culated　by　multiplying　the　percentage　of　double　positive　cells，as

　dete㎜ined　by　flow　cytometry　analysis，by　the　total　number　of　cells

　recovered　from　each　axillary　and　inguinal　LNs（b）。The　ratio　of

　CD8＋T　cells　to　CD4＋T　cells　was　calculated（c）．Data　are　the　mean

　　±S．D．of　six　mice．＊ρ＜0．05

Administration　of　Oren－gedoku．to　resulted　in　a　signifi．

cant　inhibition　of　the　hapten－specific　prohferative　re－

sponse（Fig．5）．
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Fig．51mpaired　development　of　hapten－specific　LNs　cells　in　Oren－

　gedoku－to－treated　mice．LNCs　harvested　from　vehicle－treated　or

　Oren－gedoku－to－treated　mice，on　day5after　epicutaneous　sensitiza－

　tion，were　restimulated　in　vitro　for3days　with106syngeneic
　mitomycin　C－treated　spleen　cells　with　or　without　DNFB．LNCs　pro－

　liferation　was　detemlined　by　BrdU　Cell　Proliferation　ELISA　kit．

　Results　are　expressed　as∠ABS　values（∫．8．，ABS　in　culture　lympho－

　cytes　with　hapten－treated　spleen　cells－ABS　from　culture　lympho－

　cytes　with　untreated　spleen　cells．）Data　are　the　mean±S．D．of　six

　mice．＊P＜0．05

CD4＋T　cells　in　skin．draining　regional　LNs　without　af。

fecting　the　CD8＋／CD4＋T　cell　ratios．

A4η2∫n’s∫ro∫∫on　　｛ゾ　　Or8n－8840ん麗一∫o　　’nh∫わπs　　hα1卯εn一

司ワ6c萸cρro1舵rα∫∫on6ゾly〃ψhocy∫6s∫n　vi∫ro

　　　　We　next　examined　the　effect　ofOren－gedoku－to　on

hapten－specific　proliferation　of　whole　LNC　on　day5

after　sensitization　with　DNFB．Oren－gedoku－to　was　ad－

ministered　orally　to　mice　on　day　O－5after　the　sensitiza－

tion．LNCs　from　vehicle－treated　mice　proliferated　after

’n　v’∫ro　re－stimulation　with　syngeneic　haptenated　cells．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’

Discussion

　　　　The　immunophamacological　effect　of　Oren－

gedoku－to　on　the　hapten－specific　CHS　response　in　mice

was　demonstrated　in　this　study．The　administration　of

Oren－gedoku－to　both　decreased　the　magnitude　of　ear

swelhng　in　the　CHS　response　and　shortened　the　duration

of　swelling（Fig．1）．The　inhibitory　effect　on　ear　swelling

was　observed　even　when　Oren．gedoku－to　Was　given

orally　at　different　timing　schedules（Fig。2）．RT－PCR

analysis　revealed　that　the　treatment　with　Oren．gedoku．to

resulted　in　a　marked　decrease　of　mRNA　expressions　of

CD8，IFN一γand　TNF一αin　the　challenged　ear（Fig．3）．

Oren－gedoku－to　elicited　impairment　of　the　hapten－

specific　development　of　lymphocytes　followed　by　a　re．

duction　in　the　number　of　skin－draining　regional　LNCs

without　affecting　the　ratio　of　CD8＋／CD4＋T　cells（Fig．4

and5）．

　　　　Chnically，Oren－gedoku－to　has　often　been　used　for

patients　with　eczema　or　pruritus　due　to　relative　Yang－

excess　of　the　middle　or　exterior　of　the　body　in　the　ther－

apy　ofAD．16）It　has　also　been　reported　that　Oren－gedoku－

to　exerts　a　suppressive　effect　on　inflammatory　bowel

disease，7）acetic　acid－induced　inflammation，8）carrageenin

cotton　pellet－induced　granuloma，9）uveitis，lo）and　the　PC－

induced　CHS　response．ll・12）Thus，Oren－gedoku－to　has

shown　an　anti－inflammatory　effect　in　several　models　in－

volving　the　CHS　response。Nose8’α1．have　reported　that

Oren－gedoku－to　inhibited　the　PC－induced　CHS　response，

and　the　inhibitory　effect　on　ear　swelling　was　shown

when　Oren－gedoku－to　was　given　orally　either　after　sensi－

tization　or　before　measurement．玉2）Similarly，the　present

study　indicated　that　the　administration　of　Oren－gedoku－

to　at　different　timing　points　after　sensitization　inhibited

ear　swelling　of　DNFB－induced　CHS（Fig．2）and　also

shortened　the　affected　period（Fig．1）。

　　　　CHS　is　recognized　as　a　T　ce11－mediated　cutaneous

innammatoryreactiontohaptens．18）EpidemalLangerhans

cells（LCs）play　a　pivotal　role　in　the　CHS　response．LCs

can　either　bind　through　MHC　molecules　on　their　surface

directly　to　hapten　or　process　the　allergen　intemally　into

a　complete　Ag．LCs　then　migrate　via　afferent　lymphatic
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vessels　into　skin－draining　regional　LNs　to　present　the

haptenated　peptide　to　naive　T　cells．As　a　result，T　cells

become　activated　and　polarized　toward　a　type　l　T　cell

profile．Then　activated　T　cells　down－regulate　the　expres－

sion　ofLN　homing　receptor（L－selectin）while　increasing

the　expression　and　activity　of　adhesion　molecules　such

as　LFA－1and　VLA4．19・20・21）Upon　challenging　the　skin

with　the　same　hapten，vascular　endothelial　cells　ex－

pressed　endothelial　cell　adhesion　molecules　including

ICAM－1and　VCAM－1．22・23）The　interaction　of　VLA－4

and　LFA－10n　the　lymphocyte　surface　with　endothelial

cell　adhesion　molecules　and　extracellular　matrix　proteins

facilitate　the　migration　of　immune　T　cells　to　the　site　of

antigenic　challenge．24）The　haptenated　protein　is　pre－

sented　by　LCs　and／or　otherAPCs　to　the　migrated　T　cells，

which　induce　the　production　of　type　l　cytokines　such　as

IFN一γand　IL－2，thereby　initiating　the　cutaneous　inflam－

matOry　reaCtiOn．18）

　　In　the　present　study，the　expressions　of　CD8，IFN一

γand　TNFαmRNA　in　the　challenged　ear　were　sup－

pressed　by　the　treatment　with　Oren－gedoku－to．It　was

previously　reported　that　the　skin　innammatory　response

to　DNFB　in　sensitized　mice　is　initiated　by　IFN－

producing　CD8＋T　cells，which　migrate　to　the　skin　by6

h　after　the　challenge，and　this　is　followed　by　recnlitment

of　inflammatory　cells　including　both　CD8＋and　CD4＋T

cells24－48h　after　the　challenge．17）These　results　indicate

that　the　inhibition　ofear　swelling　by　Oren－gedoku－to　was

correlated　with　reduction　of　CD8＋T　cells　recruited　in　the

skin　challenged　with　DNFB．Possible　reasons　for　the　de－

crease　in　the　number　of　CD8＋T　cells　at　the　challenged

site　by　Oren－gedoku－to　would　include：1）impaired　de－

velopment　of　specific　CD8＋effector　cells　in　LNs　and

2）inability　of　effector　cells　to　migrate　to　the　site　of　in－

flammation．Since　the　number　of　CD8＋T　cells　was　de－

creased　in　skin－draining　LNs　from　Oren－gedoku－to－

treated　mice　after　DNFB　challenge，the　former　seems　to

be　a　plausible　reason　for　the　reduction　of　CD8＋T　cell

number　at　the　challenged　site．

　　As　was　already　mentioned　above，the　suppression　of

T　cell　activation　may　result　in　a　decrease　of　the　expres－

sions　of　LFA－1and　VLA－4，19・20・21）which　are　important

molecules　for　the　migration　of　lymphocytes　to　the　chal－

1enged　site　in　the　CHS　response．24）Based　on　these　and

previous　data，we　speculate　that　Oren－gedoku－to　also　ab－

rogated　T　cell　migration　due　to　the　suppression　of　their

activation．

　　In　conclusion，the　present　study　demonstrated　that

the　inhibitory　effect　of　Oren－gedoku－to　on　CHS　reaction

may　be　partly　associated　with　the　suppression　of　DNFB－

specific　lymphoproliferation　followed　by　a　reduction　in

the　number　of　hapten－specific　LNCs．Since　LCs　a皐d　T

cells　play　a　pivotal　role　for　lymphocytes　on　hapten－

specific　proliferation　in　the　CHS　response，18）　Oren－

gedoku－to　seems　to　exert　a　suppressive　effect　on　the

proliferation　of　these　cells．However，it　remains　unclear

whether　the　efficacy　of　Oren－gedoku－to　appears　through

LCs　or　through　T　cells，or　possibly　both．Further　study

will　be　needed　to　examine　the　inhibitory　mechanism　of

Oren－gedoku－to　in　greater　detail．

和文抄録

　接触過敏反応（CHS）に対する黄連解毒湯の抑制効果

にっいて検討した。1g／kgの黄連解毒湯を感作日より

連続投与することで，DN’FB塗布による耳介の腫脹は

軽減し，その持続時間も短縮した。また，黄連解毒湯の

投与期間を変更（感作後0－2日間あるいは4－6日間の投

与）しても抑制効果が認められた。耳介局所では，黄連

解毒湯の連続投与により，CD8，IFN一γおよびTNF一α

のmRNA発現は減弱した。所属リンパ節では，全リン

パ節細胞，CD8＋丁細胞，CD4＋丁細胞の数が減少した

が，CD8／CD4比に変化はみられなかった。さらに，リ

ンパ節細胞のハプテン特異的な増殖能は抑制された。以

上の結果より，黄連解毒湯のCHSの抑制効果にハプテ

ン特異的リンパ球の増殖抑制が関与していると考えられ

た。

＊〒930－0194　富山市杉谷2630

富山医科薬科大学和漢薬研究所　済木育夫
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