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1- (4-Chlorophenyl)-4- { 2 - [  3 4  2-pyridy1)acrylyloxyjethyl) -piperazine (DA 1529) has 
been found the most active among 29 alkylpiperazine esters studied. Following 
oral administration, DA 1529 prevents the edema formation provoked in rats by 
subplantar injection of carrageenin, formalin, and dextran; it has antinociceptive 
effect o n  inflamed (not on normal) foot of rats; it has antipyretic effect in yeast- 
treated pyrexial rats. DA 1 5 2 9  is as active or only a little less active than phenyl- 
butazone as anti-inflammatory; it is more active than phenylbutazone as analgesic 
and antipyretic. The acute toxicity in mice of DA 1529  is similar to  that of phenyl- 
hutazone. DA 1529 has been found to possess mild CNS depressant properties as 
evidenced in  mice by the results of the barbiturate potentiation test, of the rotarod 
test, by the reduced spontaneous motility, by analgesia in the hot-plate test, by the 

hypothermic effect. 

MOKG 29 alkylpiperazine esters synthesized A (1) and tested for anti~inAamrnatory, anal- 
gesic. and antipyrelic activity, the 1-(+chloro- 
plienyl) - 4 - ( 2  - \:3 - ( 2  - pyritl~l)acry~yloxy]- 
ethyl - piperazinc (UA 15%) provcd 1.0 be the 
inore interesting onc. Since the coinpktion oi 
thc above-mentioned rcscarches, the pharma- 
cological properties of the compc)und have been 
cxplored morc fully, arid this report is a complete 
:tccount of the results obtained. 

The prevention in rats of the carrageenin- 
induced eclerna has bceri recarded as a reliable 
method for testing the anti-i~lflal~lrnntory proper- 
ties of nonsteroid anti-inflamiriatory drugs ( 2 ) .  
Since it has 1)cc.n proved that many compou~~ds 
unrelated to thr  anti-inflammatory drugs are 
w r y  active on this tcst ( 3 ) ,  it  was thought ad- 
visable l o  expand the investigation on our drug 
and look for many other activities in order to  
draw a clear and correct picture of its pharma- 
cological profilc. From this research DA 1520 
turned out  to be an anti-inflallllllntory drug with 
smne mild CNS deprcssant propertics. 

Thc coinpouiid is R colorless, ciyst:tlline ma- 
terial, soluble in watcr as hydrochloride, and has 
a rnolecular weight of  35 I .XO and the following 
formula: 

In all thr tests, DA 1A29 was administered as 
hydrochloride iu aqueous solution at  the constant 
voluinr of 10 nil./Kg. in rats arid 20 nil./Kg. in micc. 
The control anirrials recrivcd corresponding volumes 
of saline. The median effective doses (LD5,, or EI),5c,) 
were calculated according to Litchfield and Wilcoxon 
( 4 )  for the quanta1 responses. arid according to Burn 
(5) for the ,graded responses. The significance of tlie 
differences was estimated using the Student t test as 
test of siguificance. 

Acute Toxicity.-The acute toxicity tests were 
perlorriied on mice and rats. The animals in 
grnilps of 10 to 20 for each dose tested were treatcd 
intraperitoneally or orally and observed for 96 hr. 
I lit,  riiects appeaririR within 3 hr. after trcatrrient 
were studicd according to the scheme suxgested by 
Irwin (6). T h c  doses used ratigcd from 25 to 200 
iiig./Kg. for tlic intrapcritoiical route and from 50 
to 300 mg./Kg. for the oral route. 

Anti-Inflammatory Activity.-The anti-itiflmlmn - 
tory activity was estimated in rats following sub- 
plaritar injection in  tlie left hind paw- of formalin 
(0.1 rnl./rat ol a 0.75ri, v/v solution), dextran 

w/v solution), and carrageenin 
(0.1 1111. of a l"i w/v suspension in sterile norrrial 
saline) (T). 

T h o  degree of tlie cdcma was cxpressctl as per- 
centagc iricreasc of the thickness ol Clic paw after 
tlic iiijcction of the edema-prov(,king agent imeas- 
urcd with a dial thickness gauge) over tlic thickness 
of tlic snriic paw bcfore injection of the cdema-pro- 
vokini: axcnt. The :tiiti-itiflammatory effect was 
cstiniatvtl a t  differelit t h e  intervals. as spccified 

,. 

-~ 

- March l B G G ,  frorrl Research I,aboratolies, Hatlihourwr (8 )  in m u p s  of 5ratsforeach dose. The 
Istitutu I )c  Aiigeli S.p.A.. Milan, Italy.~, 

Accepted f o r  publication Julv 11, lYbb. 

A.  C'<>lla.;co, I\II.. PII. Pizzarnigii<,, and Miss I.. Tomasi. 

animal3 were housed in a thertnostatically controllcd 
room a t  23". The rectal tcniperatures were inens- 
ured using a therniocouple applicator belore ad- 
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ministration of D.4 1529 and a t  hourly intervals 
for 5 hr., following intraperitoneal administration ol 
25, 50, and 100 mg./Kg., and oral administration of 
50, 100, and 200 mg./Kg. Phenylbutazone, 100 
mg./Kg. intraperitoneally and orally, was used as 
refererice compound. 

Analgesic Activity on Inflamed Tissue.--The 
analgesic activity was tested in rats, according to the 
technique of Randall and Selitto (9). DA 1529 
was administered 90 min. after subplantar injection 
of brewer's yeast (0.1 ml./rat of a 20% suspension 
in normal saline); 10 to 15 animals were uscd for 
each dose. In evaluating the results, the regression 
line and the corresponding EDXI were calculated 
correlating the logarithm of the dose with the 
percentage increase of the pain threshold, 90 min. 
after treatment, of the inflamed paw and of normal 
paw in treated animals over thc corresponding 
thresholds in control animals. DA 1529 was ad- 
ministered intraperitoneally a t  the dose of 25, 50, 
and 100 mg./Kg. and orally a t  the dose of 50, 100, 
and 200 mg./Kg. Phenylbutazone administered 
intraperitoneally, 100 mg./Kg., and orally, 200 
iiig./Kg., was used as reference compound. 

Analgesic Activity-Hot Plate Method.-The 
analgesic activity was studied in mice, according 
to the method previously described in detail in 
another paper (10). D 4  1529 was administered 
intraperitoneally a t  the dose of 50, 100, and 200 
mg./Kg. and orally a t  thc dose of 50, 100, 150, and 
200 nig./Kg. to groups of 29 to 40 mice for each dose. 
I'henylbutazone administered intraperitoneally, 50 
mg./ICg., and orally, 200 mg./Kg., was used as 
reference compound. 

Hypothermic Activity.-The activity on t h e  body 
temperature was evaluated in mice housed in a 
thermostatically controlled room a t  23'. The rectal 
temperatures were recorded by means of a thermo- 
couple applicator before treatment and 1, 2, 4, and 
6 hr. after inrraperitoncal administration of 25, 50, 
and 100 nig./Kg. and oral administration of 12.5, 
25, 50, and 100 mg./Kg. of DA 1529. Twenty 
animals were used for each dose. 

Activity on Spontaneous Motility.-The spon- 
taneous motility was studied in mice, using Dcws 
technique (11). DA 1529 was administered intra- 
peritoncally at the dose of 12.5, 25, 50, and 100 mg./ 
Kg. and orally a t  the dose of 50, 100, and 200 mg./ 
Kg. 15 min. before the test. Six groups of five 
animals each were used for each dose and route of 
administration. Corresponding groups of normal 
mice were used as controls. The results were evalu- 
ated by determining the percentage variations of the 
motility of thr treated groups compared with the 
controls and calculating the correspondirig ED60 

from the activity-log dose line. 
Activity of Hexobarbital and Pentobarbital 

Sleeping Time.-Hexobarbital arid pentobarbital 
were injected intrapcritoneally in mice, a t  the respec- 
tive doses of 100 mg./Kg. and 60 mg./Kg., 15 Inin. 
after intraperitoneal or oral administration of DA 
1529. When hexobarbital was used D A  1529 was 
adminstered intrapcritoneally a t  12.5, 25, and 50 
nig./Kg. and orally a t  12.5, 50, and 100 mg./Kg. 
When pentobarbital was used DA 1529 was ad- 
ministered intraperitoneally a t  25, 50, and 100 
nig./Kg. and orally at 12.5, 25, 50, and 100 mg./Kg. 
The sleeping time was defined as thc intcrval be- 
tween the Ioss and the spontaneo~~s return of the 
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righting reflex. Ten to  20 animals were used for each 
dose and a group of control animals was nlmnys 
prepared in parallel. [n cvaluating thc rcsults thc 
regression line and the corresponding EDso were 
calculated correlating the logarithm of the dosc with 
the percentage increase of the sleeping time of the 
treated group over that of thc cotitrot group. 

Anticonvulsant Activity.-The anticorivulsant 
activity was tested by means of: (a) protectiou 
from the tonic phasc of convulsions due to maximal 
electroshock (10 ma., alternating current, 0.2 sec.); 
( b )  protection from tonic-clonic type convulsions 
and from death due to lethal doses of pcntamethyl- 
enetetrazole (125 mg./Kg. i.p- j; ( c )  protection from 
the convuIsive and lethal effects of lethal dosrs of 
strychnine (3 mg./Kg. i.p.). 

The experiments were carried out on unfastccl 
mice. DA 1529 was adrniuistered by the intra- 
peritoneal route, 15 min. before the convulsant, 
to groups of 10 animals each a t  the dose of 100 
mg./Kg. 

Activity on the Movement Coordination.-'l'hc 
muscular activity and coordination were studied in 
mice, using the following methods: ( a )  Roissier's 
rotarod test (12). The number of mice which lost 
the capacity to cling to a rotating rod (2.5 cm. 
diameter, rough surface, 12 r.p.m.) was determined. 
Before the experiment the mice were selected SO as 
to reject animals falling within 5 min. (0) Traction 
test described by Roissier (12). Thr  mice werr 
suspended by their forepaws from a horizontally 
stretched wire. The number of animals which lost 
the capacity of clinging to the wire with at least one 
hind paw within 5 sec. was determincd. (c)  111- 
clincd screen test according to Randall et al. (13). 
The number of animals incapable of clinging to a fine 
mesh wirc net inclined a t  approximately 30" to 
the horizontal was recorded. ( d )  Paralyzing action 
test according to Berger (14). The Ioss of the 
righting reflex for a t  least 1 min. was taken as test 
of paralysis. 

The tests were performed 2, 5,  and 15 min. after 
intrapcritoneal administration and 5, 15, and 30 
min. after oral administration of D A  1529. For the 
rotarod test the doses used were 25, 50, and 100 
mg./Kg. intraperitoneally and orally. For the 
traction test  the doses used were 50, 100, and 200 
~ng./Kg. intraperitoneally and orally. For thc 
inclinecl screen arid righting reflex tcsts the doses 
used were 50, 100, and 200 intraperitoneally and 
100, 200, and 300 orally. 

Action on the Pinna and Corneal Reflexes.- 
The changes in the pinna and corneal reflexes 
were determincd in mice, according to the method 
of U'itkin et al.  (15). The tests were performed 2, 
5, and 15 inin. after intraperitoneal administration 
and 5, 15, and 30 rriin. after- oral administration of 
I>A 1529. The doses used were 25, 50, and 100 
nig./Kg. intraperitoneally and 200, 300, and 350 
nig./Kg. orally, 10-15 animals/dosc being uscd. 

Activity on the Cardiovascular System and 
Respiration.--The effect of DA 1529 on the arterial 
pressure a n d  respiration was studied in male rabbits 
weighing 2.3-2.5 Kg. in ethyl-urethan narcosis 
(750 mg./Kg. i.p.). The blood pressure was re- 
corded a t  the carotid artery using a mercury ma- 
nometer, and the respiration by means of a Marey 
tambour connected to a pneuniograph fixed to the 
chest. D A  1529 was administered to  thr animal 
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T A B L E  I .-ACUTE ' ~ O X l C I T Y  I N  h f l C E  A N D  1<A'IS 
~~~~~ 

~ ~~~ ~ 

- ~~ 

~~~~ 

Route of Animals. Iloses, I, lk", Confidence i.imits 
Animal Adniinistratioti N O .  No. rng./Kg. P = 95% 
Mouse i-p. 80 4 323. 0 303.3-349.9 
Mouse oral 40 4 529.0 496.7-563.4 

5 311.0 2iq5.2-351. 4 
) 478 0 437.4-524.5 

Rat  i.p. 50 
Rat ora.l 50 

,. I A ~ L B  II.--Acnvr~rY ON CARRAGHENIX-INDUCED ~ E M A  IN RATS 
~~ 

~~ 

~~ ~~ ~~~~~~ 

~~~~ ~~ ~ 

Edema, 6 hr. After Administiation of l h e  
Compd. 

Inhibition 
Dose, Animal?, CornpaTed with 

Compd. mg./Kg. Orally NO. I )eg:-ee" Controls, yu 
Saline 30 ml. 19 2 i . 2  i 1 40 . . .  
DA 1529 5( I 20 3.8 f 1 .24  13 
DX 1529 100 20 3 . 0  i 1.43 16" 
DA 1529 200 20 18.6 =t 1.29 32* 
Saline 30 1111. 20 25.1 i 0.85  . . .  
I'h~t1ylhut:Lzollc 200 2 0 12.9 + 1.32 1 9 h  

~~~~ ~. ~ ~~~~ ~ ~ ~. . . ~ _ _ -  ~~ ~ ~ ~~~~ - ~ _ _  ~ 

a B:,pressed a.: peacentage inci e o f  the  thickness o f  the innamed paw cimi1jared with thc thicknrsc t d w e  injection o r  
cariageenin 2- S.l?. I' Change significanl a t  0.W level. 

'l'A13~E III.-l%CTIVITY OX J " ~ K M A L I X - I N D U C E D  EDEMA I N  RATS 
____~ ~ 

~~~~ - ~~ 
~~~~ 

~ ~~ 

,-Edema, ar Intervals Alter Administi a l ion of the  Compd.-. ---- 2 hi., 15 min.--. -, ---4 hi.., 15 rnin.- 
Inhibition I ithi hition 
Compared Compared 

Controls, Conti ols. 
I lose, with with 

Orallv NU. 1)cgree" L" /(, Degi-een ?c 
mg./Kg. Animals, 

10 nil. 10 t j9 .o- i  2.36  . . .  66.9 =t 2.69 . . .  
50 10 G2.1 i 3 . 2 4  1 I) 68.6 zt 2.64 0 

100 10 55.4 t 2.94  201, 57. 0 zt 2 .  :K< 15" . . . . . - 
IIA 15L'!l 200 10 43.8 ~t 2.07 37" 4 i . X  f 2.16 :io', 
Sali I I e 10 1111. 20 75.4 + 2.47 . . .  iX.5 =t 2.51 . . .  
I'hcllylbutazollc 300 20 61.7 & 3.55  1 8 b  63.5 i 5.55 l!I'# 

__ _ _ _ _ _ _ ~ ~ ~  ~ _ _ ~  __ ~~ ~~~ 

I' Expressed as percentage inciwase of the thickness of the  inflamed paw mrnpared wiLh the lhickness hcfoie injection of 
formalin + S.E. b ~ h ; m n e  si gnificant at 0.02 level. 

T A B L E  IV.-LkCTIVITY O N  D E X T R A N - I Y D U C E n  E D E M A  1K RATS 
~ 

~ ~~~~ -~ ~ 

~~ ~~ 

Edema, 90 min. After Administration of t h e  
Coin pd. 

Inhibition 
Dose. Animals, Compared with 

Comyd. mg./Kg. Orally N 0. 1 )egi ec" Controls, yu 
Saline 10 ml. 10 91.1 f 2.52  . . .  
DA 1529 <5 0 10 94.5 f 2.11 0 
DA 1529 100 10 91.2 f 3 06 0 
DA 1529 2") I 0  80 0 f 2.97 I % h  

Snlinc 1 0  1111. 10 97 .5  4- 2.23 . .  

l'licnylbu t;izolie 200 50 8". 0 t 4.05 7 ti& 
~~~~~ __ . . ~ . 

~ _____ ~ ~ 

r' d I h c  i i t l l a n i v i l  1 i . 1 ~  C O I I I ~ I : L I  c ~ l  with l l ~ c  thickness fjcfc,l c in) 

t l i i i i i igi i  tltc iii:rigiii:iI car  r c 3 i i i  :it v:irious doses, 
ni:iiiitaiiiiiig ci)iist;iiit tlic voliriiic ; L I I ~  ratc of  atliiiinis- 

twtioii (1 nil. i i i  30 scc.). The corollary vasodilator 
activity of the cotnpoulitl was deterrniricd 011 iso- 
latcd rabbit heart prepared according to 1,angen- 
dorff and pcrfuscd a t  constant pressure according to 
the technique describcd by Setnikar ( 16); the 
amplitude a~id  rate of the hcart beats were recorded 
simultaneously. 

Activity on Smooth Muscle.-'l'lic actioii 011 

srriootli rnusclc was studicd on segments of guinea- 
pix ileum suspendcd in oxygenated Tyrode's solu- 

tion, ill :I, t1ieriiicist~itic;illy coiitl-iJlc(i Ii:r.th kept :LL 
34O. Tlic iutcstinc was stitiiu1:ttetl with stautlartl 
doses o f  ncctylclioline (lo-' Gin./iiiI. of cliloridc), 
liistarnitie (10- 6 Grri./tnl. of hydrochloride), nicotine 
(2 X l 0 F  Gm./ml. of bitartrate), and 5 HT (10--fi 
Gm./inl. of creatiiiiiic sulfate monohydrate). 

RESULTS 

Acute Toxicity.. Tlic results of the ti)sicity tests 
on D A  1529 are given it1 'l'ablc I. Thc compound 
showed slight toxicity w1it.n adtiiiriisterecl by iritra- 
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peritoneal and oral route in either mice or rats. 
The oral LDsn/i.p. LDsn ratio was found to  be 1.64 
for micc and 1.54 for rats. These values are almost 
identical for the two species aiid iiidicnte good 
absorption of the substance under test through tlie 
digestive tract. The direct observation it] mice 
pcrformcd according t o  the  indications ol Irwin 
(4) revealed tha t  D 4  1529 at notilethal doses (100- 
200 mg./Kg. i.p. and 100, 200, 300 ing./Kg. orally) 
caused reduction of the  spontaneous motility, 
curiosity. and pain sensitivity as well as muscular 
hypotonia, a very slight motor deficit, and rcduc- 
tioii of t h e  ipsilateral flexor reflex. 

Reduced pain seiisitivity was still evident n t  50 
nig./Kg., for both routes of administration. 

Anti-Inflammatory Activity.-Tables [ I ,  I 1 I ,  
and IV report the da ta  relative to  DA 1529's oral 
inhibiting effect of carrageenin, fornialiii, mid 
dcxtraii-induced edemas. Thc  rcsults of tlie cxperi- 
trients perfortlied, reported in Table 11, indicate the 
irihibiting effect of DA 1529 on c:irragccnin-inducctl 
cdcma; this effect is sliglitly less intense tliari that 
exerted by  plicnylbutazotie. As shown by Tahlc 
111, DA 1529 tierrionstrated to be capable of signif- 
icantly reducing forrnaliti-iiiducrd edema, exerting 
an anti-inflammatory action quantitatively superior 
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t o  tha t  of plicnylbutazone. A s  for dcstraii-induced 
edema, DA 1529 exerted a slight anti-inflammatory 
action otily a t  the  200 mg./Kg. dose; a t  this dose 
the  action of DA 1529 mas slightly less than tliat or 
phenylbutazone. 

Antipyretic Activity.-Figure 1 gives the variations 
of the rectal tetnperature. A s  the graphs shorn-, 
D-4 1529, administered by either the iiitraperitorie:il 
or oral route, exerted 3 distinct. iiihibiting act.ioii oii 

cxperirnentally induced pyrexia it i  rats. the effect 
still evident, although to  a slighter extent, 5 hr. 
after treatment. The  antipyretic effect observed 
was Found to bc proportional to  the dose atlminis- 
tcred. 

Analgesic Activity on Inflamed Tissue.-'l'able V 
summarizes the results of the experiments perfvriried 
with the gradual pressure niethod according to 
Randall and Sclitto (19) on the inflamed and 
coritrolateral normal paw. The da ta  reported 
show tha t  T)A 1529 exerted a marked effect on tlie 
inflattied paw bu t  did not increase the  pain lliresliold 
in tlic iiorinal pan,. 

Lrider the satnc experiniciital cot~ditions pl ic i~yl-  
hutnzone is active only on the intl:imcd paw-. The 
median cffrctive doses calculated by ploltin!: the  
percentage increase of the  pain threshold in the 
intlanicd paw- in function of the  logarithm of the 
close were fouiid to  he 9.5 ti i~./I<g. for intraprri- 
toncal administration anti 40.1 nig./Ky. for oral 
adininistra tiori. 

Analgesic Activity- Hot-Plate Method.-Table VI 
summarizes the da ta  relative to the hot-plat(. 
analgesic action, and gives thc percentage increase 
of the reaction time ( K T )  to the heat riociceptive 
stimulus 1 and 2 hr. after treatmcnt (i.p. and oral) 
with D 4  1529, the tolal number of mice insensitive 
to pain during the 2 hr. of the experimciit, and thc 
EDra for the  two routes of adniinistration. In this 
test, UA 1529 significantly increased tlic reaction 
time to  the heat stimulus and provoked an  analgesia 
proporticma1 to  the dose adniinisterctl. Thc  cffcc- 
tivc dose, producing analgesia in 50','1 of the animals, 
was found to  be 105 nig./Kg. i.p. and 109 rng./Kg. 
orally. 

Hypothermic Activity.- Thc results reported in 
Table VII indicate tha t  after intrapcritoueal or or31 
administration of 100 mg./Kg. ol DX 1529. tlic 

I temperature of  niirc fell apprtnxitiiatcly 2". 

0 1 2 3 4 5  0 1 2 3 4 5  
AFTER DOSING, hr. 

Fig. 1.-Antipyretic activity in rats. Key-: A. 
fevered controls; B, DA 1529, 25 mg./Kg.; C. DA 
1529, 50 ~rig./Kg.; D,  DA 1529. 100 mg./Kg.; E. 
phenylbutazone, 100 rng-./KK. ; F, nonfevercd tori- 
trols; G, fevered controls; H,  I)A 1,529, 50 trig./ 
Kg.; I, D h  1529, 100 mg./Kg.; I,, 11.4 1R29, 200 
rng./Kg. ; M, nonfevered controls; P;, pheny-  
hutazone, 100 nig./Kg. 

TAHLE \ ' . --I~NRL(:I~sI(:  I\VTIVI.I Y ( I C A L I J A I  Hl,i'l 1 0  h f t i L H O I ) )  I N  k h i h  

Tn- 

~ ~ -~ 
~~ ~~ ~ - ~ -  ~ .... ~ .~ . . - __ ~ ~ - ~ - -  ~~ . . ~~ 

CI Cab? 

Iii l lairicd I ' a \ v  o f  I'aiii 
hiiiiiiiil,, i n i n .  I I g  i S.IC." Tbi-eili 151).11," 

L'l,,ll]K. Nu. l';rin 'I'hx c~l i ( i l , l  o l d ,  I,'{, i n x , / K y .  
Siiliiic. . 10 5% '2 i 3 .  00 . . . . . .  

25 i.p. 10 1 1 7 . 4 &  8.27 98 !L50 3 1 7 . 2 +  0.30 12' 
50 i.p. 10 115.4 =I= 16.29 14ri . . .  237.0 31 6.2G 22' 

DA 1529 100 i.p. 10 lti1.2 + 1;3.15 172 _ . .  199.0 + 8.33 3' 
Salinc 10 1111. oral 15  - 5 3 . 3  =t 2.67 . . . . .  168.0 + 7.59  . .  . 
DA 1529 50 oral 15 B6.;i & 9.16 81 40.15 170.5 =t 8 .59  1' 

DA 1529 200 oral 15 180.7 k 14.92  239 . , . 195.3 + 9.62 l A c  

. .  186.9  Zk 5.99 ( I  Phenylbutazone 100 i.p. 15 146. 8 ~ 1 -  9 .  33 !X< 

I'heuylbutazoiie 200 oral 16 12U.2 =t X.1!1 10!) . . . 1 i T . l  t 5.58 S 

DA 1529 100 oral 15 129.3  i 13.95 142 . . . 203.9 j, 7.uz 21c 

Saline 10 nil. i.p. 15 76.0  t 2.93 . . . . . . 189.7 =t 9.50 . . . 

Saline I0 1111. iJral 15 l i l  . f i  Ik 2 .  I.-) . . . . . .  l ( K 5  I 5 .51 . . .  

~- ~~ 

a 110 min. after administratiun uf  he compoiit~d. ' I  T h a e  provoking a 5O'i:, inciease in the pain thicshold. 1)illerence 
norisifnificant at 0.I)R level. 
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TAHLE IT-ASALGESIC A r r I v r n  (HoI-PLATE METHOD) I N  MICE 
~ --____ 

Increase of ICeartion 
Tiriie at lnteivals 

Alter Administration. Confidence Tutal NIB .  of Alice 
I ) < J S e .  <i ,", lncrnsi t ive to Pain I S  I ) .?" , 'C  1,imitr 

p = 9,;y; c~ml~J<l. mg./Kg. 1 hl-. 3 hr. Nu .  "r i r i f i .  j K a .  

1529 50 i.n. 124 114 8/40 2(i I05 0 s" 0;3--1;u 10 
UA 1529 
1>A 1,529 

- 
100 i.;. 1 xi 133 25/39 .5fi . . .  

' 2  7 161 28/40 770 . . .  

. , 

DA 1.529 100 oral 131 132 16/39 41 
DA 1529 150 oral 196 165 18/30 60 . . .  
DA 1529 201) oral 1 87 180 21/28 72 . . .  
Phenylbutazone 5?) i.p. 1 %  3 7 0/19 0 . . .  
l'henylbutazonc 200 oral '17 36 0/10 0 . . .  

~ _ _ ~ -  
a l h s e  inducing analgeria in JO6/" of the anirnais. 

. . .  

. . .  

. . .  

. . .  
~ 

Cunipd 
Saline 
DA 1529 
I>'\ 15% 
114 15%) 
Saline 
DA 1529 
D h  152!) 
DX 152!) 

T A B L E  T-II.--XCTIVITY ON B O D Y  ' I ' H M P E K A T W R E  I N  M I C E  
~ - ~ ~ 

Ani- --- Body Temp., ' C .  - S.E.- -. 
Hose. mals, Before 7 Aftri Trwlmcnt- - 

mg.,'Kg. No. Treatment 1 I n .  2 hr. 4 hr. A hr. 
2 nil. i.p. 20 38.0 & 0.13- 3i.5 + 0.15 3 i .T  4 0.12  37 .2  =k 0 23 37.2 i 0. I!) 

25.1) i.p. 20 38.7 i 11.09 38.0 k 0.15 38.0 t 0.14 37.5 + 0.18 37.5 f 0.13 
50.0 i.p. 20 38.1 f 0.18 37. 1 i 0.2.5 X . 5  = 0.18 37..5 1~ 0 .14  37.3 + 0.  14 

TABLE T-III.--AcTLvITP O N  SYONTANEOCS M(JTILITT, BARBITLTRATE DRPRESSION, MOVHMENT COOKI)INA- 
TIOS, ASD CIN I ' INNA AID CORNEAL REFLEXES IN MICE 

~ ~~~ -~__ 
-~ 

-~ 

Tes t  

Ttoute CJC 
Time Aflel- Ad mini i- Animals, Doses, 

Do5inr. min. t i  alion pu". A- 0. 

Hvxobarhital slrcpiiig time 1 5 1.p. 13. 3')" 
12 40 4 2.i. 1 I "  

Pentobarbital sleeping time 15 i.p. 3 
1 .i 70 4 26.74'f 

Rotarod 6 1.p. 

coniparcd with thc coiiti-(11s. 7'11~ ~ ~ ~ ~ i p ~ t i i i d  
exerted only a slight hypotherinic effect :it RO 
ing./Kg. by the oral route. No sigriificant chaiige 
in thc tempera.turc was observed for tlic other doscs 
tested (25-60 mg./Kg. i.p. atid 12 .525  rng./Kg. 
orally). 

Activity on Spontaneous Motility. --As may be 
wcn from Table V I I I .  DA 1.529 adminis tud intra 
~ici-itoiieaIIy or orally, ii~dticctl a si~iiifi~;tiit rctluction 
o f  tlic spontaiicous motility. 

Action on Hexobarbital and Pentobarbital Sleep- 
ing Time.-On both intraycritomal atid oral ad- 

iiiiiiistratiori. nrl 1,529 iii:trk(dly p ( ~ t c i i t i a t c t l  tlit. 
hypnotic cffcct o f  licxobarbital aiid pcwtoharhit:tl 
('Tablc vIrr1. 

Anticonvulsant Activity.-DX 1529 injected intra- 
pcritoneallp at. thc dosc of 100 nig./Kg. was found 
to be inactive on cotivulsiotis induced by clcctro- 
shock. pcntamethylenet~trazolc, or strychnine. 

Action on Movement Coordination and Pinna 
and Corneal Reflexes.-'ral)le \ ' I  I I s i v t , s  tlic 
rrsults of tlic test on muscular activity zitid co- 
ordination stid nil the pinna and corneal reflexes. 
Tablc VIII reveals tliat thc compound administcrcd 
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intrapcritorically or orally cxcrtcd a marked cffcct 
on the rotarod and traction tests, a t  doses far from 
the toxic levels and fr-on1 those causing behavioral 
changes. The effect was well marked 5 min. after 
intraperitoneal adrninistl-ation and 15 min. after oral 
adininistration. Fiftecn and 30 min. after dosing 
thc mice were normal. DA 1529 had no action 
on the inclined screen test and righting reflex. 
As for the alterations of the superficial reflexes, the 
pinna rcflcx was markedly influenced when the 
product was administered iutraperitoncally, and 
only slightly so on oral administration. 

By contrast the corneal reflex was riot altcrcd a t  
any of the doses tested. 

Activity on the Cardiovascular System and 
Respiration.-DA 1529, administered intravenously 
to rabbits a t  doses of 2, 4, and 8 mg./Kg., lowered 
blood pressure and increased respiration. l‘hese 
phenomena wcre only temporary and wcrc all the 
greater the higher the dose. On isolated rabbit 
heart, DA 1529 perfused a t  the Concentration of 
10 nicg./ml., caused a slight increase in the coronary 
flow, and a slight reduction in the amplitudc of the 
pulse rate and heart beat. 

Action on Smooth Muscle.-On guinea pig ileum 
,in vitva, DA I529 exerted a very slight action against 
acctylcholinc, S-HT, arid nicotine, while thc anti- 
histamine activity was still apparcrit, although 
slight (17% inhibition of histaiiiine-inducrd con- 
traction), a t  tlie concentration of 1 0 F  Gm./ml. 

tcst; iii the rotarod tcst, it reduccs tlic spontaucous 
motility and the sensitivity to painful stimulation. 
In addition, i t  has hypothcrmic propertics. 4 s  it is 
well proved (1;) that hypotherniia, potentintinil 
of the barbituratc dcprcssion, and depression of spon- 
taneous motility are strictly correlated, i t  may be 
that the deprcssant cffccts observed in thcse cxpcri- 
ments performed at  22-23‘ liavc been causcd or 
exaggerated by thc hypothcrmic effect. I t  may bc 
thc samc as far as the analgesic effect obscrved in 
the hot-plate method is conccrucd sincr the  thermal 
sensitivity of thc feet of the mice is involved. Drugs 
modifying rectal or superficial temperature are 
krioivn to have an effect on the response of mice in 
the hot-plate method (18-23). The analgesic 
effect, the superficial tenipcraturr of the paw, and 
the rectal temperature may, tlierelore, be causally 
related. 

In the authors’ opinion, howcver, thc mild hypo- 
thcrmic cffect is not fully resporisiblc for the effects 
observed in their experimcnts sincc calming effects 
wcrc still evident following adrriiriistratiori of doscs 
riot causing hypotherinin. Furthcrniorc, thc hypo- 
thermic effect of the compourid was minimal COIII- 

pared with that caused by rcserpinc or chlorpro- 
mazinc since, following oral adrriinistratiori of 50 
or 100 rng./Kg., the rectal temperature, whilr lnwrr 
than normal, was still in the range of normal values 
of healthy animals. 

From what has becn said, it is legitimate to think 
of DA 1629 as a mild CNS cleprcssant agent. This 
mild depressant cffcct does not, however, detract 
from the potential valuc of the compound as an 
anti-inflaiiiniatory~aiialgcsic aritipyrctic agent sincc 
the deprvssant elTect is of vcry short duration, 
while thc duration of the tiiaiii effect is coiisitlcrably 
longer. 

DISCUSSION 

I ) A  1520 prevents tlie foririatioii of ctltsiiins pro- 
voked in rats by subplantar injectio~i of foriiialiii, 
carragccnin, and dextran. More than as an anti- 
iriflarnmatory, DA 1529 is active as an analgesic arid 
antipyretic. The antinociccptivc effect is very 
marked on the inflamed foot, insignificant on the 
normal foot. The antipyretic cffcct is well marked. 
Relative to phenylbutazone, D A  1529 is morc active 
as an atialgcsic and antipyretic, as active or only a 
littlc less active as an anti-inflammatory. The 
acute tosirity of D h  1529 is siriiilar to that of 
phcnylbutazone. The data in Table I relative to 
DA 1629 havc to bc compared with data relative to 
p1lcliylbutazone obtained in this laboratory in 
comparable esperimental cotiditions (LDao in 
mg./Kg.): 327 and 680 in mice; 215 and 637 in 
rats. Thc tirst value is relative to the intrapcri- 
toiical administratioil, the sccond ouc to the oral 
~idmiiiistratioti. 

l‘lie thcrapcutic iridcacs (LD50/E1)!>ll) arc as r:tvOr- 
nblc Ivr I).\ 1529 as for plienylbutazotic. u’hcii the 
:nialgc,sic eflect is considcrcd the therapeutic iiidex 
iii  rats (1Zaudall-Sclitto rncthod) is 33 a i i t l  11 alter 
iiitrapcritoncal aiid, rtrspectivrly, nral aduiiiiistra- 
tion; in mice (hot-plate nietliod) i t  is 3.0 intra- 
peritoiically auti 4.8 orally. 

Thc aiiti-itiflariirriatory, analgrsic, aiitl iuiti- 
pyretic cffwts of DA 1529 are apparent at closes 
provoking in rats only a mild scdation and not 
overt neural deficit or derangement of thc auto- 
nomic nervous systcrn or of the neurornuscular 
systc~lll. 

I)>% 1539 Iias, liuw r ,  soriic CNS tlcprcssaiit 
propertics as the rcsults obtained in mice sectti to 
prove. It is active in thc barbiturate potentiation 
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