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YEH, S Y The effect of antahtvtammw drugs on pentazotme antlnotat eptton m the rat PHARMACOL BIOCHEM 
BEHAV 24(4) 925-930, 1986--The antinociception produced by pentazocme, dlpbenhydramme, promethazme, chlor- 
pheniramme, cychzme and chlorcychzme m the rat has been measured wtth a low-temperature (51.5°C) hot-plate from 15 to 
75 mm following drug administration The mean reaction times measured at 15 mm and the area under the antlnoc~ceptton 
curves following administration of pentazocme (5 to 30 mg/kg) were hnear Dtpbenhydramme, chlorphemramme, 
promethazlne, cychzme, and chlorcychzlne showed mild antmoc~cept~ve potency The antmoclception produced by SC 
pentazocme (5 and 10 mg/kg) was potentmted, rather than m a simple additive manner, by simultaneous IP admm~stratton 
of 20 mg/kg ofd~phenhydramme, promethazme, cychzme, or chlorphemramme, but not by chlorcychzme After concurrent 
administration of pentazocme and dlphenhydramme, dlphenhydramme did not alter pentazocme concentrations m the 
brmn and plasma 15 to 75 mm following drug admlmstratlon, nor dtd pentazocme change dlphenhydramme concentrations 
Results of this study demonstrate that pentazocme antmoclcept~on can be potentiated by several antth~stammes and that 
the potenttatton was not due to a mutual effect on metabohsm but rather through an as yet undefined mechanism 

Ant~nooceptlon Pentazoone Antihistamines l~phenhydramlne Promethazme 
Chlorphemramme Cychzme Chlorcychzine Brain Plasma 

THE abuse of pentazocmne with tnpelennamine by herotn 
addicts has prompted many studmes to elucidate the mech- 
amsm of the interaction between these drugs [4, 5, 18, 19, 23, 
24, 25] However, little ~nformation ms avadable on the ~nter- 
action between pentazocme and other antihistamines. 
Promethazme had an addmtmve effect upon mependme 
analgesia m man [10,13]. Methddazme, promethazme, and 
diphenhydramme potentmted, while cmnarizme dimmmshed, 
morphmne analgesia; chlorphemramine, pyrilamine and 
tnpelennamine were ineffective m the rabbmt tooth pulp test 
[11]. Diphenhydramme, cmmet~dmne, chlorphemram~ne and 
hydroxyzine potentiated the antmociception produced by 
morphine, fentanyl and nalbuphme, but not that induced by 
pentazocme mn the mouse [3,22]. Pynlamlne (mepyramme) 
did not interfere wroth the development of morphine 
tolerance, but had a marked inhmbitory effect on physmcal 
dependence [9]. 

The a~ms ofth~s study were to investigate" (1) the effect of 
antthmstammnes other than tnpelennamine on the 
antmnocmcept~on produced by pentazocme; (2) the effect of 
antmhlstamines, using dmphenhydramine as a representatmve, 
on pentazocine concentration mn the bra,n and plasma; and 
(3) the effect of pentazocmne on dmphenhydramine concentra- 
tion mn the brain and plasma. Fmve representative 
antihistamines from the dmfferent classes 0.e., d~phenhy- 
drammne, chlorphemrammne, cychzme, chlorcychzmne and 
promethazme) were chosen for this study. 

METHOD 

Ammals 

Sprague-Dawley male rats, 125-150 g (Laboratory 
Supplies, Indianapohs, IN) were housed three per cage and 
were graven unlimited access to Purina lab chow and water m 
an amr-condmtioned vivarium (22°C) with a 12/12 hr light/dark 
cycle. All animals were housed for one week after amval  
before being used for an experiment. 

Drugs 

dI-Pentazoone and N-butylnormetazocine (Sterling- 
Winthrop Research Institute, Rensselaer, NY), chlor- 
phemrammne maleate (Schenng Corp, Kenilworth, N J), 
promethazine HCI (Wyeth Research lnstttute, Philadelphia, 
PA), cychzine HCI and chlorcyclizlne HCI (Burroughs 
Wellcome Company, Research Trmangle Park, NC) were ob- 
tained as gifts Diphenhydrarmne HCI was purchased from 
Sigma Chemical Company (St. Louis, MO). dl-Pentazocme 
was dmssolved in lactmc acid (8 5%) and neutrahzed w~th 1 M 
sodtum hydroxide solution. The ratio of lactic actd to sodium 
hydroxtde solution was 3:2. Antth~stamanes were dissolved 
m stenhzed 0 9% sodtum chloride solution and cyclizme HC! 
m distdled water. The injection volume was 2 ml/kg. All 
doses were expressed as free base. Doses of pentazocine (5 
and 10 mg/kg) and antihistamines (20 mg/kg) chosen for the 

~Prehmmary reports on these experiments appeared m Fed Pro~ 42: 4249, 1983, Pharma~ ologtst 26: 162, 1984 
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FIG I A and D are the chromatograms of the extract of the brain 
hornogenate and plasma, respectively, of a control rat B and E are 
the chromatograms of the extract of the brain homogenate and 
plasma, respectively, of a control rat with added d~phenhydramme 
(0 3 ~g, peak I, retention t~me=2 0 rain), N-butylnormetazocme ¢0 5 
~tg, peak 2, retention t~me=4 2 mxn) and pentazoctne (0 3 ~zg, peak 3. 
retention t~me=5 2 mm) C and F are the chromatograms of the 
extract of the brain homogenate and plasma, respectively, of a rat 
kdled 75 mm following s~multaneous admtmstral~on of pentazoclne, 
10 mg/kg, SC and dxphenhydram~ne, 20 mg/kg, IP 

present study were based the results of  the interaction study 
of  pentazoc~ne and trtpelennam~ne [25] 

Test o f  Anttno~ icepttott 

Ant~noc~cept~ve act~wty of pentazoctne and 
antihistamines ~n the rats was measured by the low tempera- 
ture hot-plate (51.5°C) method of  Eddy and Le~mbach [61 as 
described previously [25]. 

Rats were d~vtded ~nto groups of  10 ammals each (1) the 
pentazoc~ne group, in which each ammal received a smgle 
dose of  pentazocme, 5 or 10 mg/kg, SC. (2) the antihistamine 
group, ~n which each ammal received a s~ngle dose (20 
mg/kg, IP) of  one of the antihistamines, and (3) the pen- 
tazoc~ne plus antihistamine group, ~n which each ammal re- 
ceived a single dose of  pentazoctne. 5 or 10 mg/kg, SC, fol- 
lowed (w~th~n 10 sec) by a single dose of  one of the 
antihistamines, 20 mg/kg, IP. In addition, a saline control 
group of  10 ammals, in which each ammal received 2 ml/kg of 
saline was stud~ed 

~ n ~ , ~  • . 
O ~0 - q ,  t~ 

' :5 - - - . . _ ~ _ _ ~ , ~  o ~ 9 ~ 1 k ~  ,:! 

, , , . / / /  . 

~ ~ - - -  ~ -.,~ ~ g 
MINUTES 

FIG 2 Anttnoctcept~ve activity of pentazocme ~n the rat measured 
w~th a low temperature (51 5°C) hot-plate procedure The asterisks 
md~cate that the reaction time was slgmficantly longer than the con- 
trol reaction t~me at p<0 05 level 

The lz'JJb~ t o f  Dtphenhydramme o .  Pentazo( the 
Con~ entratton, and Pentazo~ the on Dtphenhydramtne 
Con~ entratton tit the Brain and Plasma o.f Rat~" 

Seventy-five rats were divided ~nto three groups of 25 
antmals each One group received pentazoc~ne, I0 mg/kg, 
SC The second group received pentazoc~ne, 10 mg/kg, SC. 
followed (within a few seconds) by dlphenhydram~ne. 20 
mg/kg, IP The third group received d~phenhydram~ne, 20 
mg/kg, IP Each group was subdivided into five groups of 
five ammals each and kdled at 15, 30, 45. 60 and 75 mln 
following drug admmtstrat~on At the t~me of sacrifice, each 
rat was hghtly anesthetized w~th ether Blood (7 to 10 ml) 
was w~thdrawn from the abdominal aorta w~th hepann as 
anucoagulant Plasma was separated by centnfugat~on and 
frozen untd drug analys~s The plasma was thawed and cen- 
trifuged for 15 m~n at room temperature to remove any fib- 
rous material 

The brain was removed ~mmed~ately following w~th- 
drawal of  blood, rinsed with water, blotted dry. stored ~n a 
v~ai and frozen At the t~me of drug analysis the whole brain 
was weighed, thawed and homogenized w~th a teflon pestle 
tissue homogemzer ~n a sufficient quantity of 0 I M hydro- 
chlonc acid to make a 10% (w/v) brain homogenate 

Extra¢ tton o f  Pentazo¢ the attd Dtphenhydramtne From 
Brain Tts.st.. and Plasma 

Samples of the brain homogenate (2 0 ml) or plasma (2.0 ml), 
and N-butylnormetazoclne (0 5/xg m 10 p.I methanol, an inter- 
nal standard (I S )). were placed ~n a 40 ml centrifuge tube The 
sample was alkahnlzed to pH 10 w~th 1 M sodium hydroxide 
solution, buffered with 1 ml of I M potassium phosphate buffer, 
pH 10. shaken w~th 5 ml of benzene-lsopropanol (9 i) at 280 os- 
clllatlons/mm for 15 m~n, and centrifuged for 10 mln The aque- 
ous phase was aspirated without removal of a trace amount of 
the organic phase The orgamc phase was recentnfuged for 5 
mm to settle the emulsion on the glass wall to the bottom The 
orgamc phase was then transferred to another clean cen- 
trifuge tube. shaken with 2 ml of  1 M hydrochloric acid at 
280 osctllat~ons/mln for 15 m~n, and centrifuged for 10 mtn 
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TABLE 1 

ANTINOCICEPTIVE ACTIVITY OF PENTAZOCINE AND ANTIHISTAMINIC DRUGS IN THE RAT 

Drugs 

AnUh~stamme Pentazoone Pentazocme Pentazoone 

(5 mg/kg) + 
Ant~htstamme 

(20 mg/kg, IP) (5 mg/kg, SC) (20 mg/kg) (10 mg/kg. SC) 

Area of Antmoc~cepnon (minute-seconds), mean ± (S.E) 

Pentazoclne 

(I0 mg/kg) + 
Antihistamine 

(20 mg/kg) 

D~phenhydram~ne 301 -± 55 190 ,+ 80 1143 -,- 113 725 +_ 77 1853 - 113 
p<O 001 p<O 001 

Chlorphemram~ne 272 -+ 79 190 .+ 80 795 ± 134 725 ± 77 1084 _ 202 
p<0 01 N S 

Promethaz~ne 340 -+ 95 466 _+ 74 1606 _+ 134 
p<0 001 

Cychzme 344 _ 84 175 .+ 89 442 ±. 113 301 ± 82 932 +-- 154 
N S p<O 01 

Chlorcychzme 318 - 90 176 ± 44 242 .+ 97 570 --+ 166 749 --+ 116 
N S  NS.  

Vehtcle 67 .+ 67 

Comparison was made between the ant~nooceptlve area produced by pentazoc~ne plus antihistamine and that of the sum of 
antmoocept~ve areas of pentazoone and antth~stamm~c drug alone 
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FIG 3 Polent~atton of pentazocme anttnoc~ceptton by d~phenhydramme ~n the rat 
The asterisk md~cates that the reactmn t~me w a s  s~gmficantly longer than that of the 
control at p<0 05 level 

The organic phase was aspirated off. It should be pointed out 
that the organic phase and the hexane washing (below) were 
aspirated off completely, otherwise an extra peak having the 
same retention nine of p-hydroxytnpelennamme appeared in 
the chromatogram. The aqueous phase was washed w~th 5 ml 
of  hexane by shaking for 15 min and centrifuged for 5 min. 
After asp~ratton of the hexane layer, the aqueous phase was 
adjusted to pH 10.0 (first with 2 ml of 10 M KOH, then 
titrated wRh 1.0 M of NaOH or HCI), buffered w~th l ml of 1 
M potassmm phosphate buffer, pH 10, and extracted w~th 5 
ml of  the organic solvent as menttoned above. After aspira- 
tion of the aqueous phase, all the organic phase, w~thout any 
of  the aqueous phase, was transferred to a 13 ml comcal 
centrifuge tube. A few drops of 1 M hydrochloric acid m 
methanol was added to the extract, whtch was concentrated 
under a steam of mtrogen m a water bath at 50°C to about 0.1 

to 0.2 ml. The tube was nnsed wtth 0 I to 0.2 ml of  methanol, 
and was vortexed. The methanol was evaporated under a 
steam of nitrogen tn a water bath at 50°C just to dryness. The 
residue was d~ssolved in 50 gl  of  methanol, vortexed, and 1 
#1 of the solutton was rejected to a gas chromatograph. 

A Vanan aerograph (series 2700) equipped with a ther- 
m~onic spectfic detector, and a 6 ft x 2 mm glass column 
packed with 3% OV-17 coated on 120/140 mesh Gas Chrom 
Q were used The temperatures of  the tnjector and de- 
tector were 220 and 275°C, respectively. The gas flow rate of 
nitrogen was 30 ml/mm w~th hydrogen and air adjusted to 
opumum. The column temperature was programmed from 
220 to 260°C at 10°C/m~n. Under these conditions, the reten- 
tion ttmes of dipbenhydramine, N-butylnormetazocine and 
pentazocme were 2.0, 4.1 and 5.0 min, respecavely.  Concen- 
trations of pentazoc~ne and dtphenhydram~ne as low as 50 to 
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~[G 4 The effect o~ d=phcnhyd~mm¢ on the concentrat=on o~ pcn- 
taz~m¢ m the brain and plasma o~ ~ts 

100 ng per ml of plasma or brmn homogenate were detecta- 
ble No ~nterference was observed No metabohte of pen- 
tazoctne and dtphenhydramme was observed m the extract 
of the plasma and bra~n homogenate, although metabohtes of 
these drugs could be extracted by the solvent (Ftg I) The 
drug concentrations tn the samples were quantified by com- 
partson of the peak hetght ratms of pentazocme or d~- 
phenhydramtne to I S wtth those of a standard curve pre- 
pared w~th the bratn homogenate or plasma of natve rat 

Analysts of Data 

Time-related antmoclcepttve responses and drug concen- 
trations ~n the brain and plasma following single and com- 
btned drug or sahne adm~mstrat~on were evaluated by 
analys~s of variance. In cases where F-value was slgmficant. 
post-hoc analysts was performed usmg Dunnett 's  test The 
area under curve (AUC) of the antmoctcepttve responses 
and drug concentrations followmg single and combtned drug 
or sahne admmtstrat~on were evaluated by analysts of van- 
ance and compartson by Student-Newman-Keul 's  t-test 
p < 0  05 was used as the criterion for s~gnificance 

R E S U L T S  

Pentazocme antmoctcept~ve act~vtty was observed w~th 
the peak effect occumng between 15 and 30 ram, and lasting 
to about 75 min (Ftg 2) The mean analgestc potency tn- 
creased at 15 min, and the antinoctcept~ve AUC were m- 
creased proporttonally to the adm~mstered doses (5 to 30 
mg/kg) of pentazocine Thts confirmed the observation of 
O'Callaghan and Holtzman [I I] The reactton ume and the 
antlnoc~cept~ve AUC after admtntstratton of 5 mg/kg of pen- 
tazoc~ne were not significantly dtfferent from those of sahne 
control. 

The reaction ttme after dtphenhydramtne treatment 
showed a tendency towards an mcrease and was s~gntficantly 
longer at 45 mtn after dtphenhydramtne than the control re- 
action ttme. Th~s suggested that dtphenhydramme has a mild 
antmoctcept~ve acttv~ty The antmoc~ceptave AUC for the 
response to 20 mg/kg of d~phenhydramlne was smaller than 
that for 10 mg/kg of pentazocme and was not stgnlficantly 
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FIG 5 The effect of pentazocmne on the concentratmon of 
d~phenhydramme m the brmn and plasma of rats 

d~fferent from that for 5 mg/kg of pentazoc~ne or sahne 
Ant~noctceptton produced by pentazoc~ne (5 or 10 mg/kg, 
SC) was s~gmficantly potenttated by stmultaneous admmts- 
trat~on of d~phenhydram~ne, 20 mg/kg, IP (Rg 3) The 
antlnoc~cept~ve AUC of pentazocme plus d~phenhydramme 
was increased by 80 to 100% over the sum of the 
antmoc~cept~ve AUC for the md~wdual drugs (Table I) 

The reaction time showed a trend toward an ~ncrease fol- 
lowing administration of chlorphentramtne and was s~gmfi- 
cantly longer at 75 mtn after chlorphemramme than the con- 
trol reaction t~me The antmoc~cepttve AUC for the response 
to 20 mg/kg of chlorphemram~ne was smaller than that for l0 
mg/kg pentazocme, and was not s~gmficantly different from 
that for etther 5 mg/kg of pentazocme or sahne The 
antmoctceptwe AUC for the response to 5 mg/kg of pen- 
tazocme plus chlorphemramme, but not 10 mg/kg of pen- 
tazoc~ne, was s~gmficantly larger than that for pentenzocme 
alone (Table I) 

The reaction t~me showed a trend toward an increase fol- 
Iowmg adm~mstrat~on of promethazme and was sigmficantly 
longer at 30 mm after promethazme than the control reacuon 
t~me The ant~noc=cepttve AUC for response to 20 mg/kg of 
promethazme was not s~gmficantly d~fferent from that for 10 
mg/kg of pentazocme Pentazozme antmoc~cept~on was 
potenttated by promethazme After simultaneous admlms- 
trat~on of pentazoc~ne (10 mg/kg, SC) and promethazme the 
antmoc~cepttve AUC increased by 100%. over the sum of the 
antlnoc~cepttve AUC for ~nd~vtdual drugs (Table 1) 

After administration of cychzme, the reaction t~mes 
measured at 15 and 30 mm were s~gmficantly ~ncreased as 
compared w~th the control reaction t~me The antmoclcep- 
t=ve AUC for the response to cychzme was not stgmficantly 
d~fferent from those for 5 or 10 mg/kg of pentazocme The 
antmoc~cept~ve AUC for the response to cychzme plus 10 
mg/kg, but not 5 mg/kg, of pentazoc~ne was stgmficantly 
larger than that for pentazocme alone (Table I) 

The reactton t~me showed a trend toward an ~ncrease fol- 
lowing the admm~stratmn of chlorcychzme and was s~gmfi- 
candy longer at 45 mm after chlorcychzme as compared w~th 
the control reaction time The ant~noc~cept~ve AUC for the 
response to 20 mg/kg of chlorcychzme was not s~gntficantly 
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different from those for 5 or 10 mg/kg of  pentazoclne or 
saline. Potentiation of pentazocine antinocicept~on by chlor- 
cycliz~ne was not observed (Table 1). 

After SC admimstration of  10 mg/kg pentazocme the 
mean brain concentrations of pentazocme were 4 55, 4.71, 
3.55, 3 26 and 2.38 t~g/g tissue at 15, 30, 45, 60 and 75 mmn, 
respectmvely. The plasma concentrations at the respecttve 
t~me intervals were 0.93, 0.67, 0.49, 0.38 and 0.31 ~g/ml. 
These results agree w~th those obtmned previously [25]. The 
brmn to plasma ratios of pentazocme are comparable to 
those of  5.59, 6.11 and 7.33 observed at 15, 30 and 60 mmn mn 
the rat admlmstered 15 to 20 mg/kg of  the drug SC [2,7] 

After IP admimstration of  20 mg/kg d~phenhydrammne, the 
mean bramn concentratmons of d~phenhydrammne were 8. I, 3 9. 
4.1, 3 9 and 2 6 tzg/g tmssue at 15, 30, 45, 60 and 75 mln, 
respectmvely. The plasma concentrations at the respectmve 
~ntervals were 0.37, 0.33, 0 19, 0.21 and 0.13 ttg/ml. The 
brmn to plasma ratmo of  dmphenhydram~ne at 30 min was 
comparable to that (brain, 2.0 tzg/g, plasma, 0.1 tzg/ml after 
IP admmmstrat~on of 5 mg/kg) of dmphenhydrammne mn the rat 
observed by Glazko and Dall [8]. 

After concurrent admmtstrat~on of pentazocine and d~- 
phenhydram~ne, concentrations of pentazocmne and 
d~phenhydramme in the brain and plasma at all tmme intervals 
as well as the area under concentration-time curves were not 
statmstically different from those obtained after admm~stra- 
tmon of pentazocmne or d~phenhydramme alone (Frogs 4 and 5) 

DISCUSSION 

The results of  the present study, based on the reactmon 
ume,  but not the antinocmceptive AUC, demonstrated that at 
the one ttme tested all tested representatmve antmhtstamines 
have todd antinociceptive act~wty. Tnpelennammne, chlor- 
phenirammne, pynlamine and d~phenhydramine have shown 
antmociceptlve actmwty m the eadmer studmes [1, 23, 24] 
Local anesthetmc propertmes of  antihistamines also have been 
observed.  D~phenhydramme and tnpelennamme were the 
most effective and least toxic among emght antmhmstammes 
(tnpelennamme, dmphenhydrammne, antazohne, promethazmne, 
dimenhydnnate,  methapynlene,  chlorphemramme and 
pynlamine) evaluated [12,17]. Antmocmceptmve effects of 
antthistamm|cs have been recently reviewed [15] and have 
been shown to be dose dependent [25]. 

The ant~coc~ceptmve potency, expressed as antmocmcep- 
t~ve AUC, of pentazoctne plus ant|hmstammne increased from 
equal to the sum of and to about 80 to 100% over the sum of 
the antmoctcept~ve AUC of  the ~ndtv~dual drugs, indicating 
that the mechanism on the potentmation of  pentazocme 
antmoc~ceptmon by an antmhmstamme appeared to be additive 
or synergettc effect, depending on the drugs used and the 
dosages (Table I). 

After concurrent admmmstratmon of pentazocme and dm- 
phenhydramme, d~phenhydram~ne d~d not alter pentazocine 
concentrations nor did pentazocme change dmphenhydramme 
concentratmns mn the brmn and plasma. These findings 
suggest that d~phenhydramme dmd not alter pentazocine me- 
tabohsm and pentazocme dmd not change d~phenhydram|ne 
metabolism Smm|lar results were obtained in a study of the 
effect of  tnpelennamme on pentazocme concentratmon and 
pentazocine on tnpelennamme concentratmon mn the brain 
and plasma of rats [25] Also, a s~milar result was observed 
related to the effect of tnpelennamme on the concentratmon 
of  total radioactmvity of [aH]morphme m mince [4], although 
conflicting results were reported in the rat [24]. 

Our previous studies [25] have shown that potentiation of 
pentazocine antinoc~cept~on by another antlhistanune, 
tnpelennamme, was not observed when tripelennamine was 
admimstered 2 hr prior to pentazocine admmistratmn and 
chronic tnpelennamine treatment for 14 days did not affect 
pentazoclne antmocicept~on [25]. These data suggest that 
trtpelennamme admmtstered acutely or chromcally dmd not 
affect pentazocme metabohsm. 

The potentiation of opio~d antinocicept~on by 
antihistamines has been hypothesized that antihistamines 
may (1) facd~tate the binding of  opioids to the opiold recep- 
tors and or (2) replace oplo~ds bound to nonspectfic receptors 
The role of optate receptor branding m the potenttat~on of pen- 
tazocmne antmocmcept~on by antlhmstammes ms not clear. Combi- 
natmons of tnpelennamme with pentazocme resulted mn an en- 
hanced dmsplacement of  [aH]d~hydromorphme, whmch may be 
due to an enhanced affimty of pentazocme for the m u  receptor 
[19]. However, ~n another assay for op|omd m u  receptor btnd- 
rang, tnpelennamtne had no smgnlficant effect on the mnhlbitmon of 
[3H]naloxone b~ndmng by pentazocmne, and tnpelennammne 
alone dmd not affect [aH]naloxone binding [18]. The latter 
observatmon coincides wroth the results that tnpelennamme 
antmoc~ceptmon m the rat was not antagomzed by naloxone, 
further suggesting that tnpelennamme may not act at m u  
optomd receptor state [25]. Tnpelennamtne displaced 
[3H]SKF-10,047 mn the s t g m a  opmomd receptor bmdmg assays, 
suggesting that tnpelennamme probably was interacting at 
the s tgma  opmotd receptor  state [18,20]. Tnpelennamtne and 
dmphenhydrammne have been shown to be relatmvely mnactmve 
(IC.~,,=I0,000 nM) m mhtbmttng ['~Hlethyiketocyclazocmne 
(kappa optomd) bmndmng [21] 

The possible mechanism for potentiatton of pentazocme 
antmocmceptmon by antihistamines could be due to a possible 
antmserotonmerg~c effect exerted by ant~hmstammes and a con- 
sequent release of  fl-endorph~ne. For example, fluoxetmne, a 
serotonm uptake blocker has been shown to ~ncrease cir- 
culatmng /3-endorphme levels in the rat [16]. Whether 
ant~hmstammne could stmmulate release of p~tumtary/3-endorphmne 
has yet to be determmned The mechamsms of antmocmcep- 
uve effects of antmhmstam~nes have recently been revmewed [ 15]. 
Rumore and Schhchtmg [ 15] stated that there ~s consmderable 
evmdence to support the hypothesms that: (I) a direct 
serotonergmc pathway exmsts to modulate noxious input; (2) 
several antmhmstammes (bromphemrammne, chlor- 
phemramine, dtphenhydramme, phenmdamme, pyrilammne 
and trmpelennammne) have been shown to block norepmneph- 
nne, dopamme, and serotomn uptake mn synaptosomes; and 
(3) the increased avadabdity of  the ammes causes a reductmon 
m central pmn response by some as yet undetermined mech- 
anism. 

Based on the results obtained m the present study, mt is 
concluded that enhancement of pentazocine antmocmcept~on 
by antihistamines appears to be emther potentmat~ve or addi- 
trove effect, depending on the antmh~stam~nes and doses em- 
ployed. The potentmatmon may result from antthistammes 
being able to exert either addmtmve or synerget~c effect on the 
pare pathway responsible for pentazocmne in the central 
nervous system. 
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