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A玎 ：T0 study analgesic activity and sa lectivity 

for opioid receptor subtypes of 8 enantomers of 

ohmefentanyl(Ohm )． METHODS： Analgesic 

activity was evaluated using the hot plate test ii1 

mice Setactivity for opioid rec eptors was 

de termined ii1 bindirig assay and bioassay 

RESULTS： Among  the 8 enantiomers of 0hrn． 

the most potent isomer was F．9204，(+)一c『s． 

(3R，4S，2 S)-Ohm，with arl analgesic EDso(ip) 

value of 1 1 (0 8— 1．3)Pg。kg-。 These 

enaqtiomers selectively acted  On u opioid 

reeE}ptors． KI valL~,S(u)of enantiomers F-9204 

and F．9202，(一)．c『s_(3R，4S，2 R)-Ohm were 

4 0士 2 0 and 5± 4 prnol·L一0． respa ctively． 

Their J(．(5)／Ki(u)ratios were 22 500 and 22 800， 

respectively On guinea pig ileum and n3onse vas 

de ferens F_9202， F-9204， F一9205， F-9206， 

F-9207， and F-9208 exhibited  very poten t 

inhibitons which were antagonized  by na loxone ． 

1n rabbit vas  de ferens these en antiomers had no 

effect． O0NCLUS10N：Eight en antiomers of 0hrn 

selectively acted oil U opioid receptors． F-9204 

showed the strongas t ana lgesic activity and the 

highest selectivity for U opioid receptors． 

0hmefentanyl(Ohm)，N一[1一(2一hydroxy一2一 

phenylethy1)-3一rned1yl_4一pi0ead~]一N-phenyl-ptccgan- 

amide is a new and potent opioid analgesic agen t 

found in o131"la~ ratory The analgesic activity of 

cis isomers of Ohm is extremely po ten tL ． In 

opioid reoeptor binding assay Ohm is a highly po tent 
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and selective ligand for u opioid receptors{ ， In 

bioassay Ohm is a potent and selective -agonist 

Comparedwith atypical -reo~ptoragonlstDAGO， 

[(D-Ala2，MePhea，Gly．ol )enkephalin]，Ohm  

possesses other advantages。such as stable st~eture 

and easy crossing blood．brain．barrier． 

Due to presence of 3 chiral c~lters in the 

structure of Ohm，therc&re 8 enantiomers of Ohm ． 

In order to study the relationship between 

stereostructure of Ohm and pharmacological actions， 

8 enantiomers of Ohm  were evaluated in the present 

。

一  OH 

M A1ERIAIS AND 唧 砷DDS 

2CH3 

Chemicals Eight enantiorae~ 0f Ohm wefe syath~'ized 

in the 5th DqⅪrtrnent in our h~fitute The absotute 

configuradc~s(F9201一F9208) wefe determined by 7~ray 

crys Iograghlc studyI Morphine and naloxone №  

obtained Irma nghai Pharmaceuficat Factory and Shanghai 

Medical UniverskE，respectively． [ H](O-Ala2，MePhe4， 

Gly-ot5)enkephatin l【 H]DAGO，2．22 TBq·mot一 {and 

【 H](D-Pen2，D-Pen )ok~halln_【 H]DPDPE，1．04 TBq 

·moJ {呲 purchased from Amersham and New England 

NudearCo．respecavely． 

／maiges~ test Kunming strain 竿 mice(ZKD-005) 

weighing 18—22 g． were supplied by the Shanghai 

Experimental ,animal~ l：er，Chinese Academy of Sdence~． 

Analgesic acfivky was evaluated  using the hot prate t∞t【 

The efficiency。f analgesic activity was defined by the n 

threshold doubled dter medicadon． Analgesic Ⅱ and 

95％ confidence limits w e ~91cuLated  according  to Bliss 

m hcd( 
．  

Reeept~-binding assay H： 1：0：tlate of brain was 

prepared [ The bindings in Ⅱ and 8 receptors Ⅲ  
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determined with the hJg]'dy selective ligand，[ H]DAGO． 

and the highly sel~ive ligsnd．[ H]DPDPE．respectively． 

To determine nenspecific hinding ．nAGO or DPDPE 10~unol 

· L～ wHt included in the incubation mixture Aliqoors 

(containing 1 nag proteininthefinal volumeof1 rnL)ofthe 

erode mernbrmae preparation w incubated with tested drugs 

and[ H]ligand at 3O℃ for 45 rain The mixture惴  

tooled inicebath，andfiltered throughWhatraanGF／Bfilter 

in Mill@ore 1225 filter The filters v washed 3 times 

wi th 4 mL aliquots of ice-mid Tris-HC1 buffer， and 

transferred to scintillation viaIs Hydropbiiic scintillation 

mektail 4 H1L was added  and stayed overnight． Radioactivity 

哪 cotmted by a Beckman Ls6500 liquid sdntillation 

analyzer lqo values．the concentrations produced a 50％ 

inhibition of the specific binding of radJoligsnd， were 

estimated by linear reE B 0l1 from eoneentration-probit s~ni- 

logarithmic plot． K(dismctation cotlstartt of inhibitor) 

was calculated f啷 1 K =I ／(1+『L]／Kd)，wh [L]is 

the concentration and Kd is the dissociation cot~tant of 

[ HJlig~nd． 

Bioass~y in isolated myentefic plexus- 

longitudinal muscle from guinea pig iletma an d the vas 

deferens 0f r∞ u 啪 or rabbit~ 】were susr*~Jed in Krebs 

solution at 37．0±1．0℃ andgs．,~edwjth 95％ +5 ％ 

C ． After equilibration for 30 min， lc~ngimdinal 

o3ntractions were evoked by fidd stimulmion through Pt- 

dectrodes at the two ends of the preparation． For the guin~ 

pig ileum and the rabbit m  dderens，single叫  w used 

(50v，1．0Ⅱ duration，15 sinterva1) Forthe『r眦 vas 

deferem ，the trai∞ w mr~sisted  of 3 pulses atinterwds of 

2OO ms(40 V，1．0瞄 duration，15 s interva【) The 

contractior~-495eFe recorded by a fbroe displacement口 J1sducer 

auto-equilibrium 。 er． The concentrations of the 

RESULTS 

AⅨ 降ic aOivitr Except F-9203，all en~ti- 

口r showed PO tent analgesic activity． The most 

potent isomer was F-9204，(+)．cis-(3R，4S，2 

S)·Ohm． Its analgesic口 w 1．1(0_8—1．3) 

腿 ‘kg～，being 6182 times nqtore active than 

morphine[ED 6．8(5．5～8．4)mg·kg。。 ． But 

its enantiomer F-9203，(～)一cis-(3S，4R，2 R)． 

Otun，had no analgesic activityin dose upto10mg 

‘

kg ． The order of analgesic potency of these 
enantiomers was F-9204 > F-9202 > F-9208 > 

F．9205>F-9206>F-9207》F-9201(Tab 1)． 

Affinities for p and 6 opioid receptors AIl 

enantiomers strongly inhibited the specific binding  

of H]DAGO with opioid receptors(T_ah 2)． 

Tab 2． K。伽Ⅱe (mI“ ‘L一 ) anti selectivity of 

ohmefeatawTI enaafiomers f and S opioid n ． 

3 hI舶 霉mn (岫 w孵 ed l 10 mice)， ±5 

． 。f nby Th。t ， 删active i ∞ F-9204 and50％ “ 一 一  。唧一 
R9 ues。f l 1 

~1／1-v~  , ⋯ ’ ‘ ‘ ⋯ i ⋯  ’。 一  r 。‘⋯  ⋯  

Tab1． l̂咀I髀出 ipED5o of8 enalitiome~ o~nefentanyl(flm  hotph 

(95％ confidencelimi~orthe nttmber of出ectivemice) 
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5±4 pmol‘L ．respectively． These enantiomers 

exhibited very weak inhibitory effect for specific 

bindingof[ H]DPDPEwithopioid receptor．Their 

K，(8)／K。( )ratios were very large The K1(a)／ 

K．( )ratios for F-9204 and F一9202 were 22 500 

and 22 800．respectively． Th日e wfls a correlation 

(r=0．95)between analgesic ED50 and K．values of 

f H]DAGO for these enantJomers． SoFtie isomers 

with extremely potent analgesia such as F-92o4 and 

F92O2 displayed strong inhibitions oil the specific 

binding of[ H]DAGO；sonle isonlers with weak 

analgesia such as F-9201 displayed a weak inhibition 

for the[ H]DAGO binding；：sorlle~i／lers with 

moderate analgesic activity such 8s F-9206 and 

F．9207 displayed a moderate inhibition for the 

[ H]DAGO binding(Fig 1)． 

t0 

—  1 

薯 01 

盆 0 01 

0 

O 0 01 01 1 

／nm0卜 L 

10 

啦 1． Linear conrt．1ation be KI andm目 icⅢ 

Ⅶl of 0lm h时l ellanlJomers(，=0．95)． 

Effects on isolated 0】翟ms Except F-9201 and 

F一9203， all enantie~ners exh ibited strongly 

inh ibitory actions on the electrically evoked 

contractions of the guinea pig ileum and the mouse 

vas deferens (Tab 3) 

Themost potentisomer-~w&s F．92o4． ItsI 0 

values in the guinea pig ileum and the mouse vas 

deferenswere 0．08±0．0l nmo卜 L～ and  0．1O± 

0．03 nlm 卜L一 ．respectively． 

下lle inhibitory effects 、 antagonized by 

rmloxone(Fig 2)． 

In the rabbit vas deferem which contains 

*e-receptorsf exclusively，these enanticaners did not 

exh ibit inhibitory effects． 

Tab 3． I ovalue(tmml·L )0fohmdmtanyl etmnfionm~ 

in the ea pig ilemn，Im Ⅱse， told rabbit v∞ deferem ． 

n 3 animals．j± ． 

rag 2． Nalomme reversed itthibitm'y ac ofF-920,1． 

D珏CUSS10N 

The effeets of stereostructure of Ohm oll 

pharmaoalogieal a~ions were studied in this pape r， 

By mmparing analgesic actions of cis—isomers of 

0hm，it was shown that(3R，4S)configuration at 

piparidine 3．an d 4一carbon was very important for 

analgesic action． For example， isomers F-9204， 

(+)一cis．(3R，4S，2 S)一Ohm and F．9202，(一) 

cis-(3R，4S，2 R)一Ohm exhibited extremely potent 

analgesic activity． But their antipodes F一9203， 

(一)一c／s-(3S，4R，2 R)一Ohm and F-9201，(+)． 

出 (3S，4R，2 S)-Ohm had rio or very weak 

analgesic activity，suggesting  strict stereo-specificity 

of the structure to opioid receptors． By comparing 

analgesic actions of 8 enantiomers of Ohm．it、 

also seentha tan algesic aefivity oftheisonlers with 

2 S—hydroxyl group leV'dS more potent than that of 

respondent i8OITiers with R configuration． 

These isomers showed high affinlty and very 

high selectivity for opioid receptors Among 

these iSOITIers the two rll~t active isonlers wPre 
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F_9204 and F-9202 It indicated that(3R，4S) 

configuration of piperidine ring in cis—isomers is very 7 

important for selectivity of opioid reeeptors． 

Rothman et at(12]had r印0rted that K
，(3)／K，( ) 

ratio of(±)一cis—Ohm (RTI．4614—4)-vvas 26 909， 

but analgesic activity of(一)一c／s-(3S，4'R，2 'R)一 9 

isomerw0．smore potentthanthat of(+)一(3R，4S， 

2 S)．isorner【13J．which is contredictory with 

results． 
1n 

The analgesic activities of isoiriers F一9201 and ～ 

F一9203 were very weak． Although they inhibited 

specific binding of[ H]DAGO to opioid receptors 
in nmol·L～ level，both isomers in concentration up 11 

to 1 gmol·L weEe found to be inactive in the 

guinea pig ilemn an d the tllous~vas deferens． Other 

6 isomers had stronger inhibitory actions on the ‘。 

electrically evoked contractions of the guinea pig 

ilemn and the n-Kltlse vas defere船 ． The actions 

could be antagoniz~t by naloxone， indicated that 13 

ewduadon of analgesics ActaPho nn Sin l 6：4：97 】05 

B】嘟 CI The determinat~ l ofthedeesag~mortality frcan 

small r㈣ bc Q J phaml Pham~acol 1938 11：192 6 

JinW Q，FanLQ，ChenⅪ ，Ck ZQ 

P 752l——af irrevemible opioid【igand 

Acta Phartm ml Sin 1989：l0：205—10 

Kesterlitz HW，Lyden可 ，wan A『 T effmts of adre,katine， 

noradrenaliae and i~prenaline on inhibitory and 

adrenoceptors in fon~itudinal muscte of the guinea p ileum 

Br JPhoto．col1910；39：398 4】3 

H~hes J．Kc~terlitz HW ，g~alJe FM． Etfcct of morphine【̈_ 

adrenergi~tran~fissiort in the nm se啦 dek㈨  ~ ertt 

of 8goni~t and ant~onJst potencies o1 narmric analgesics 

Br J Phammcol 1975：53：37l 8l 

Oka T，NegLdai K，Suda M．Matztaniya T，ha~zu T，Ueki M 

Rabbit、∞ deferens：a specific bioa~ay for opioid re0e咖 r 

ngottists Eur J Pharmam【1981；73：235—6 

Rothmanlib，XuH，SeggelM，Jacobsoa AE，Rice KC，Bnrte 

GA， et al FTI一46l4_4： an a~Aiog of (+ )．c／s．3． 

methylfentanyl with a 27．00(I—fold bknding setectivity for u ver 

o)ioid binding~ites Lifo Scl 1991；48：PL】t】 6 

BfitieGA，Streak ，(；~rmil FI，XuH ．R~theaanRB 

they acted mainIy 0n肚0pioid recept0rs．T11ere is a En枷 L of( )cis’N一[1。(2-hy&oxy-2 phenytethyt)-3‘ 

good paralle
．

1 0OITelation etween the inhibitory 

ncy he ea⋯p ig．．1 and 纠一q 。 e1 nd
．

tne nnlbltOry IX)tan。Y OI 。pe Tl。 羟甲芬太尼对映异构体的镇痛活性及对阿片受体 
binding of【 H]DAGO to p receptors for these 的选择性 

isomers． It also indicated their actions on isolated ：
，  

叫 ans were related to the affinity[m opioid 金文桥，壬智贤，陈 洁，陈新建，池志强 
receptors． In the rabbit vas deferens contained (中国科学院上海药物研究所，上海 200031，中国) 

~：-receptors exclusively these enantiomers had no 

inhibitory effect．suggested that they had T10 activity 

for~-reeeptors 
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关键 词 羟 甲芬太 尼；立体 异构 体；痛测 定 

u阿片受体 ；5阿 片 受 体 ；放 射 配 位 体 测 定； 

结构·活性关系 凛 

A目的：研究羟甲芬太尼对映异构体的镇痛活性及 

对阿片受体亚型的选择性 方法：小鼠热板法测 

痛 受体结台和离体生物试验测定对阿片受体的 

选择性 结果 ：8个羟甲芬太尼对映异构体中作 

用最 强 的异构 体 是 F一9204。(+)．顺一(3R。4S， 

2 s)一羟甲芬太尼，其镇痛 ED 。(ip)为 1 1(0 8— 

1 31旧·kg一 它们选 择性作用于 阿片受体 

异构体 F．9202。F．9204。F一9205，F-9206，F．9207 

和 F一9208对豚鼠回肠和小鼠输精管有很强的抑制 

作用。并被纳洛酮拮抗．但对兔输精管没有作用 

结论：羟甲芬太尼 8个对映异构体选择性作用于 u 

阿片受体 。其中 F．9204的镇痛作用最强。对 u受 

体的选择性最高 

乏 7 
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