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SUMMARY 

Administration of a bolus dose of 600 mg ethyl biscoumacetate and 150 or 300 mg 
every 12 h thereafter to 7 healthy male volunteers reduced the prothrombin complex 
activities to 17.01 and 23,871 of the normaI activities_ In a double~~nd study, sir@ 
oral doses of 1 g dipyrone or placebo were given randomly to two groups of 4 and 3 
ethylbiscoumacetate-treated subjects, respectively. As a result of the dipyrone adminktra. 
tion, the ~ticoa~lant-induced effect was rapidly and significantly increased. The poten- 
tiating effect was maximal 4 h after the dipyrone adminktration which resulted in 
10.23-13.30% of the complex activities and lasted for 7.5 h. It is suggested that the po- 
tentiation may be through a mechanism independent of the concentrations of the blood 
clotting factors. 

-_ 

The effect of coumarin oral anticoagulants on the prothrombin complex activity has 
been shown to be altered by many drugs (American Pharmaceutical Association, 1976). 
The alteration takes place at various levels such as abso~tion, d~t~bution, elevation 
and interference with receptors. 

Dipyrone is an analgesic related to aminopyrine which, despite its sideeffect of 
a~~uloc~o~s (Goody and Gilman, 1975), is being adm~stered in many countries 
around the world. The possibility of an interaction between dipyrone and oral anticoagu 
lants has been excluded (Hoechst, 1977) on the grounds that “pyrazolidines (phenyl. 
butazone and oxphenbutazone) reportedly can displace anticoagulants such as coumarin 
from their binding sites, re~lt~ng in severe hemo~h~~s. Decause dipyrone is not as 
highly bound to proteins as are the pyrazolidines, this type of interaction appears 
extremely unlikely for the drug.” This statement may not be valid because: (1) a given 
drug may exhibit a l~ited extent of protein b~d~g but due to its high affinity, replaces 
another drug which is extensively bound to proteins. For example, in therapeutic doses, 
salicylates are bound to plasma proteins to a lesser degree than naproxen, but they 
replace the latter from their binding sites (Segre et al., 1973); and (2) dipyrone may alter 
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TABLE 1 

GENERAL C~ARA~~~ST~CS OF SUBJECT-S 

R,M, 
V.Z. 
S.M* 
AJ. 
F.G* 
S.R. 
M.G. 
GA” 
§.S* 

M 62 23 
M 66 25 
M 62 24 
M 70 30 
M 63 34 
M 6S 25 
F 55 25 
M 53 28 
F 49 22 

F, female; M, male. 

the oral ~nt~co~l~-endured effect tbrougb o mechanism other than replacement from 
plasma proteins. Therefore, it seemed necessary to ~~~e~t~~te the effect of dipyrone on 
the activity of coumarin ant~~oagu~a~ts in man, 

MATERIALS AND METHYLS 

Nine normal franian volunteers were r~do~y divided into two groups (r and IT) 
whose general characteristics are shown in Table t. Subjects were healthy and had no 
sign or history of liver dysfunction, renal impairment or gastrointestinal ulcer. They did 
not take any medication 3 weeks prior to and during the experiment. All subjects were 
fuky j~fu~ed about the exigent and participated in the project ~~l~nt~~y. 

To start the tests, group I received two tablets of 308 mg e~ylbis~o~~etate ’ 
(EBA) as bolus dose and one 300 mg tablet every 12 h hereafter. #n the sixth day, 2 h 
after ~drn~~~atio~ of the fust d&y dose of EBA, in a r~dom~ed double-b~~d f&on, 
4 s~bje~ts of group I (tests) received two 500 mg tablets of dipyrone e and 3 others took 
two tablets of lactose as pIacebo (controls; Table 2). 

To group II subjects, who did not receive EBA and had normal prothtombin complex 
activities, either two 500 mg tablets of dipyrone or two lactose tablets were administered 
randomly and in double-bard (Table 3). 
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TABLE 3 

QUICK PROTHROMBIN TIME IN SUBJECTS RECEIVING 1 g DIPYRONE (TESTS) OR PLACEBO 
(CONTROLS) 

_- 

Subjects Hours 

Tests : 
M.G. 
G.A. 
R.M. 

Controls : 
A.J. 
S.S. 

0 2 4 6 7.5 
- 

11.91 f 0.66 11.41 f 0.80 11.41 f 0.37 10.37 f 0.21 10.75 f 0.55 
11.50 * 0.44 11.00 t 0.3 1 11.12 B 0.21 11.75 f 0.55 12.00 f 0.35 
11.66 t 0.40 11.41 t 0.37 10.58 i 0.58 11.00 f 0.57 11.37 f 0.41 

12.00 f 0.3 1 11.30 f 0.40 11.50 f: 0.63 10.83 f 0.25 11.62 f 0.81 
10.33 f 0.47 11 so f 0.54 10.25 f 0.55 10.66 f 0.68 11.25 f 0.25 

Values f standard error of the mean are given. Statistical differences 
Student’s t-test at P = 0.05 (no significant differences were observed). 

was de,l:ermined using the 

Samples of 2 ml of blood were collected by venous puncture before the anticoagulant 
administration and then at intervals of at least every 24 h. Aliquots of R .8 ml blood sam- 
ples were added to 0.2 ml solution of 3.8 g/l00 ml sodium citrate and centrifuged. Plas- 
ma was removed and the prothrombin complex activity was determined using the Quick 
(1957) method 3. Prior to EBA administration, the normal prothrombin complex activ- 
ities were measured against standard plasma 4 in all subjects. Subsequent observed values 
were converted to per cent normal prothrombin complex activities using titrated test 
plasma versus normal coagulation control table ‘, 

Each blood sample was tested at least 5 times and the mean and standard errors were 
calculated. The statistical differences between samples were determined employing the 
Student’s f-test at P= 0.05 (Tables 2 and 3). 

During steady-state, blood samples were taken at 2, 4 and 6 h ,after the first daily 
dose to ensure the Iconsistency of the activities. After dipyrone and/or placebo adminis- 
tration blood samples were taken at 0,2,4,6 and 7.5 h. 

RESULTS AND DISCUSSION 

Table 2 depicts the mean per cent normal EBA-induced prothrombin complex activi- 
ties against tme at steady-ctate and after administration of dipyrone and/or placebo to 
the test and control subject.s, respectively. Fig. 1 depicts the observation in one dipyrone- 

’ Thromboplastin liquid (rabbit brain) and 0.02 M calcium chloride of Hyland (Calif,, U.S.A.) brand 
were employed. 

4 Freezedried human plasma, Hiyland, Calif., U.S.A. 
s Hyland,Calif., U.S.A.. 
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Fig, 1. Prothr~mbin complex activities in two ethylbiscoum~eti~te-trrtaied subjects during st~d~~tat~ 
and fo&ming ad~~~~ti~n of dipyrone (AL, *I or placebo fS.R., 01. Arrow at 144 h indicates the 
time of dipyrone and/or placebo ad~~~s~a~~n. 

treated subject compared to a placebo-administered subject. Prior to the administration 
of the first dose of EBA, all subjects had normal pro~rombin complex activities which 
ranged from 92.27 to 100% of the standard titrated human plasma activity, The steady- 
state was attained not later than 72 h after commenc~g the treatment and, except for 
one subject (SM.), ranged between 17.01 and 23.87% of the normal activity, which is 
within the recommended thempeuti~ range, i.e., 15--30% (Aggeler et al., 1967). 

The prothrombin complex activity in subject SM. was reduced to 13.57% of its nor- 
mal activity on the third day. Therefore, the daily dose was reduced to half of the initiat 
regimen, i.e. 150 mg every 12 h, As a result, on the filth day, the effect in this subject 
reached its new steady-state which was within the therapeutic range (Table 2). 

No significant differences were observed between prothrombin activities of the samq 
Pies du~ng.~e steady-state in e&h ~dividu~. At steady-state, the response to the treat- 
ment in the 6 of the subj&ts was very consistent, showing D variation of coefficient of 
12%. IIowever, as shown in Table 2, after administration of dipyrone, the hypothrom- 
binemic effect of EBA was sig~can~y and to a great extent potentiated. The rn~~urn 
potentiating effect was observed 4 h and was between 52 and 72% giving rise to 10.23- 
13.30% of the normal p~~rornb~ complex activity, respectively. The observed values 
were well below the thera~utic range. The potentiating effea, although diminis~ng, was 
significant even after 7.5 h. 

On the other hand, in placebo-treated subjects, the EBA-induced prothrombin com- 
plex activities remained unchanged and within the therapeutic range. 

It is worth emphasizing that the potentiating effect of dipyrone was rapid and seemed 
to start immediately after the analgesic was absorbed. 

The hypothrombinemi~ action of oral anticoagulants is based on their ability to inhibit 
the syn~e~s of certain vitas K-de~ndent ~iott~g factors (Nagash~a et al., 1969). 
The onset of action of these drugs is usually between 12 and 24 h.(Goodm~ and Gilman, 
f 375). This is because, ~~0~~ coumarin ant~#~lants may rapid& block the synthesis 
of pro~romb~ complex activity, the thera~utj~ effect does not appear until norma 
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circulating levels of the complex are significantly reduced. Thus any mechanism which 
causes a change in either toltai or protein-free plasma concentration of oral anticoagulants 
may not elicit its effect in a few hours. Barbiturates (Levy et al., 1970) and rifampin 
(@Reilly, 1974) stimulate the metabo~sm of anticoa~lants but their reducing effects 
appear within days. Phenyramidol inhibits the metabolism of the anticoa@ants 3-7 days 
after administration started (Carter, 1965). Phenylbutazone displaces warfarin from hu- 
man albumin and significantly potentiatec the induced hypothrombinemia (Aggeler et al., 
1967). This effect has been detected no sooner than at 24 h. Therefore, the potentiating 
effect of dipyrone on EBBS-induced hypo~romb~e~a is not likely to result from a 
change in the absorption, distribution or elimination of the anticoagulant. Alternatively, 
potentiation through clot-inhibiting reactions, independent of the coagulation factor con- 
centrations, is expected to appear with& a short time. Heparin blocks clotting through 
such a mechanism and its effect, unlike coumarin anticoagulants, is very rapid (Good- 
man and Gilman, 1975). Heparin is also capable of prolon~g one-stage prothrombin 
time (Moser and Haijar, 1967). Therefore, if heparin is co-administered with oral anti- 
coagulants, the observed Quick-time will be expected to increase immediately. The ob- 
served potentiating effect of dipyrone may also result from a mechanism somewhat simi- 
lar to that of heparin. However, administration of 1 g dipyrone to subjects with normal 
pro~rom~m complex activity did not si~i~~~t~y influence the Quick-tie (Table 3). 
But it should be mentioned that when the normal prothromb~ time is 12 see, a 0.5 see 
increase in prothrombin time, which is practically impossible to detect by means of the 
Quick method, corresponds to a 16% reduction in the complex activity. Therefore, it may 
be possible that in subjects with normal prothrombin complex activities, dipyrone has 
prolonged the pro~romb~ time but the effect is undetectable with the method used in 
this work. On the other hand, when the pro~rombin complex acitivity is reduced to the 
therapeutic range, a small reduction in the activity will give rise to a prolonged prothrom- 
bin time which is easily detectable using the Quick method. This is because the relation- 
ship between prothrombine time and the complex activity is a non-linear one. Quinidine 
(Koch-Weser, 1968) and glucagon (Koch-Weser, 1970) also do not prolong prot~ombin 
time to a clinically si~if~c~t extent, but both drugs syner~sti~~iy increase the hypo- 
thrombinemic action of wairfarin, Therefore, although administration of a single dose of 
dipyrone may not significantly alter normal prothrombin time, when the prothrombin 
complex activity has already been reduced to the therapeutic level, the analgesic may fur= 
ther lower the activity, thereby giving :rise to hemorrhage episodes. This is particularly 
alarming because in spite of its side~ffects (Goodman and Gus, 1975a; Zelenyi, 
1970). dipyrone is being adlmir.istzred in many parts of the world as an effective analgesic 
and antipyretic. This drug is one of the rare non-narcotic analgesics which can be used in 
injectable form and is sometimes preferred to other analgesics because it does not seem 
to produce gastrointestinal disturbances. Therefore, since many analgesics are shown to 
potentiate ~ti~o~~lant-ijlduced h~o~romb~emia (Seliers and Koch-~eser, 1970; 
Aggeler et al., 1967; Fausa, 1970; Brodiie, 1965) and no report regarding interaction of 
dipyrone with these agents has appeared, this analgesic may be considered safe and 
prescribed as an alternative thus increasing the risk of hemorrhage. It should be men= 
tioned that similar to the case reported for h.eparin (Moser and Hajjar, 1967), a sudden 
dipyrone-educed prolongation in the ~)ro~r~mbin time may misfead the cl~ici~ and 



prompt the cessation of the anticoa~l~t therapy in patients receivi 
~hro~~~ly. 
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