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This invention relates to methods for inducing skeletal
muscle relaxation, ataraxia and/or relief of convulsions
in animals. It has utility in treating conditions for which
any ome or any combination of these effects is sought to
be obtained.

Typical
examples of muscle relaxants of this type include
mephenesin, glyceryl guaiacolate, mephenesin carbamate,
meprobamate, etc. ~ These products, however, feave much
to be desired in their effectiveness.

It has now been found that, as a general proposition,
the effect of the skeletal muscle relaxants and particu-
larly, those which are administrable orally, may be po-
tentiated by the simultaneous administration of antihista-
mines, In addition, it has been found that ataractic and
anticonvulstant properties of the combination
tal muscle relaxant and the antihistamine are greater than

would seem to be contraindicated.

It is accordingly an object of the present invention to
provide an effective method for inducing skeleta] muscle
relaxation and for potentiating the properties of skeletal
muscle relaxants,

It is a further object of the present invention to provide
an effective method for inducing ataraxia and for potenti-
ating the ability of antihistamines oy skeletal muscle re-
laxants to induce ataraxia.

Still another object of this invention is to provide a
method for relieving convulsions and for potentiating the
ability of antihistamines o skeletal muscle relaxants to
relieve convulsions,

It is also an object of the present invention to provide
a method for inducing any combination of effects set forth
in the above objects,

Other and more detailed objects will
the following description and claims,

Compositions containing certain muscle relaxants and
antihistamines have been suggested for use in the prior
art as therapeutic agents. ‘Thus, for example, prepara-
tions including glycery] guaiacolate and phenyltoloxamine
dihydrogen citrate have been suggested for use in obtain-
ing relief from coughs, and nasal and bronchial conges-
tion. These conditions, however, are unrelated to those
which are treated in accordance with the present inven-
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tion. The involuntary spasms of skeleta] muscles, ten-
sion or anxiety manifestationg and the convulsive Ssymp-
toms, which the present invention seeks to relieve, are not

Prior art products of the same general character as
those described in the ‘paragraph above have also been
characterized ag being spasmolytic, This activity, how-
ever, is clearly associated with smooth muscle, for ex-
ample, the bronchijal tubes or uterus, and not voluntary
skeletal muscle with which the present invention is con-
cerned. ‘

mental facilities or clouding consciousness,
“Anticonvulsant” is used to describe g drug which is
effective in Preventing an involuntary violent contraction

from the following groups of compounds:

(a) Ethers or esters (particularly, esters of carbamic
acids) of mono- or polyhydroxy aliphatic alcohols or of
aryl substituted mono- or polyhydroxy aliphatic alcohols,

(b) Heterocyclic compounds and particularfy, benzox-
azole derivatives, and

(c) Aryl substituted polyhydroxy aliphatic alcohols,

The ether and ester linkages of the group of compounds
included in (a) above may appear individually or to-
gether in the same compound.  Thus, -the compounds
may be ethers, ether-esters, or esters, Furthermore, they

indirectly through intermediate linkages,

Typical examples are given in Table I below of the
muscle relaxants falling within the categorijes defined
i In addition, there is

compound the usyal Tecommended oral
human therapeutic dosage.
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TABLE I

Recommended

Skeletal Muscle Relaxant

R ————
Category (a):
Glyeeryl Guaiacolate-..o------

Methocarbamol. oo oemecammn--

Mophenesin. aeeeemmmmmnzmasmm-

Mephenesin Carbamate. ....---

Carisoprodolacamveamecamemmnm-

Emyleamate . cocecemnammnaamn-

Meprohamate. camsnecemammuam

Hydroxyphenamate. - ceeoemu--

Slyramateeemmewmemcmmmmameo -

Category (b):

ChlOrZOXBZONEG. wavumamm e mmm =

Z0X8ZO1AMINC e oo oo
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Oral Human
Therapeutic
Dosage, 1mg.

400-3, 000

1, 000-1, 500

1, 000-3, 000

1, 000-3, 000

250-350

300-500

200-800

400

200-400

125-750

250-750
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TABLE T—Continued

Bkeletal Muscle Relaxant Chemical Structure

Recommended
Oral Human
Therapeutic
Dosage, mg,

_;__,;_‘_.__*_._.;.______.___.____n_.._._.___._.___________“_____.___._._._..___.-_._._~__._.___ —

Cl
H B o u
‘ ) N e N [
Hydroxyzine..______________ CH~N N——(IJ——(IJ—~O—(,J~—?
H I H 1

(I)H CI)H

Category (c): Phenaglycodol _ _ Cl~< >—(,3——-(IJ-CH3
CH; CH;

Any of a variety of antihistamines may also be used
in accordance with the present invention. Aside from
the fact that the antihistamine selected should be orally
active, there appears to be no other limitation on the
antihistamine that may be employed. Compounds which

25

Burger, A., Medicinal Chemistry, 2nd ed., Interscience 30
Publishers, Inc.,, N.Y,, p. 532, 1960 as of “the general
formula where R! and R? are aromatic
R! R4
\X—R3~N/
R2/ \R5 35

(or heterocyclic aromatic) systems, one of which may or
may not be separated from X by a methylene group; X
is O, N, or CH; R3 is an ethylene group or 4 2-carbon
fragment of a nitrogen-heterocyclic system.” [, | “R4
and RS are methyl groups, but a small planar cyclic
group such as the pyrrolidino group may be employed”

40

200-300

wherein RI, R2, R* and RS are selected from the group
consisting of hydrogen, alkyl, aryl, aralkyl and heterocy-
clic radicals, or R! and R? together, or R¢ and R5 together
form a ring Structure, and R3 js g divalent radical such
as ethylene,

RI—N~— N—Rf
wherein R! and R4 have the same value ascribed to them
above,
(&3] /,Rl\ N
P otpen”
1 1
\ R2/ \Rs‘,

wherein R? and Rt have the significance ascribed to them
it above, in addition to which an unsaturated bond may
be located between R? and the asterisked carbon atom.

<., “for NR4R5.” @
Typical Examples are given in Table II below of anti- R‘*O“©-N‘-R‘
histamines that can be Incorporated in the compositions 45
made use of in the present invention. In addition, there Wwherein R and R* have the significance ascribed to them
Is given for each compound the usual recommended oral above
human therapeutic dosage. .
These compounds fall into several generic groups which ®) /R ™
may be described as follows: 50 Rl—O——RL—N\ ;
(n R Ré. R’
P e N
i AN Wherein RY, R3, R4 and R have the same significance
“Re Rs- ascribed to them above,
TABLE II
Recommended
Antihistaminic generic name Chemical Structure Oral Human
Therapeutic
osage, mg,
—_— —
: }lh H III CH;
Tripelennamine HCL..__._____ @—O—N—?~O~N HCl 25-100
H H oH;
1
H, H H CH; é Il
| ] —C—0H
Pyritamine Mateate_ .. CH;—0— —C—N—C—C—N . 25-50
L1 C—C—0H
H H OHy | |
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TABLE II—Continued

Antihistaminic generic name Chentical Structure

IlIz 1‘1 l‘I CIIIa
Thonzylaming HCL. ~oomrovmmmammmann=n- CIIa—O—Q—C—I\E———(\J—(‘J—I\\T.HCI
/\ i I CIs
N N
H, H O CH
. /S | |
Metaphenilene HCLoocmememmmmmemmmamms C—l\]I———(lJ~(13——I\]I HC
” \ H H CIs
5 Ilh IiI I‘I CHs
Methapyrilene HCL mmmemmmmmmmnmmemmf 0 0T O——I\IT————Cl)——Cl)-—I\IT JICL
\ \ I H CHs
1
5 I’lfz III III CH;3
Chiorothen Citrate ...ocoomemmmcmmmemaman Cl —C-—I\lT———(lJ——(IJ——I\lI HECeH 07
‘ \ o H CH
|
S
Thenyldiamine HOL o oooaemmmammmommaes
‘ \ 1-|12 w ot
LI C—I\IT————(IJ——-(‘J—N JHCL
H H CH
1
CI;
i s H |

.. . | 7 N,
Meclizine Hydrochloride o-wmvommmmmommns Cl— ——?—N\ /N——C——

it
. . [ AN
Cyeclizine Hydrochloride oo-wmmmemm-vmun- —C—N N—CH:.HC1
[ —
I
. ’ TN
ChloreyeHzINe. o mmmmmmm o e mmmm o Cl— —C—-N N—CHs
| N

b SN
Promethazine Hydrochloride- - -—-o-v--n--- S N—C—C—N.HCl
N 4 | |
CH; CHs

3

Recommended
Oral Human
Therapeutic
Dosage, 18-

50-100

12-50

50100

25

15-30

50

12, 5-75
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TABLR II—Continueq

Récémmended
Chemieal Structure Oral Humari

Antihistaminic generic name

Therapeutic
Dosage, mg.
. \‘\_’\ S
. H T .
e [l 7
Pyrathiazine Hydrochloride. _____________ S N—-C—C—N .HCl 25-50
\ AN

L '
i L 17 c—Cc—om
Pheniramine Maleate......_____________ C—C—C—N . I 25-50
| L1 C—?-—OH

H o
H Tmcem]| |

i - ! L 1 1" c—C—om
Chlorpheniramine Maleate_...___________ Cl —C——C—C—N . i 2.4
! L C—,(,?——OH
[o]

H H cH, j
H

H o
HEHEWU cw | |

Ll J—C—0H
Brompheniramine Maleate [d-isomer]. _____ Br— —C—C—C—N . i 4{2mg)]
L1 C—C—~0x1

HH CH | |
N oo

'
Triprolidine Hydrochloride..______-_______ H;C— —C==0—(—N Hl 25
— | AN S—

R
Pyrrobutamine Phosphate...._.___________ Cl— —C—~C=C—C— 2H3PO, 15
! N

Diphenylpyraline Hydroehioride..________ ®~(J'L‘~O—< N—CH; 2-4

Phenindamine Tartrate.___________ ——NIOH, .CuTI;504 10-50

" H H cH;

@—é—o—%-(:)—#r Hel ‘ 25-50

H H CH;

Diphentydramine. ...,
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TABLE II—Continued

e

Antihistaminie generic name

A e s
e S

I

Dimenhydrinate

L

s

-
Br— —C—0—C
| |

I

Bromodiphenhydramine

Doxylamine SUCCINALE e me e mmmmmm

Carbinoxamine Malcate

Phenyltoloxamine Dihydrogen Citrate, or
Hydrochloride.

z Pl
< S 0—C—O—N
\__/ |

In the present invention any antihistamine described
above or combinations thereof may be used in conjunc-
tion with any skeletal muscle relaxant or combinations
thereof, also defined above. In addition, where desired,
other pharmacologically active materials may also be
introduced. Among these may be mentioned analgesics,
diuretics, hypotensives, etc. Typical examples of these
materials include aspirin, salicylamide, phenacetin, acet-
aminophen, theophylline, 7-B-hydroxypropyl theophy!-
line, theobromine, chlorothiazide, hydroflumethiazide,
mannitol, ethyl alcohol, ammonium chloride.

The enhanced pharmacological activity of the composi-
tions employed in this invention is evident over a fairly
wide range of proportions of the two principal ingredients.
The relative proportions of the ingredients utilized will be
dependent on the patticular skeletal muscle relaxant uti-
lized and the specific antihistaminic that is selected.
These are related to the recommended oral human thera-
peutic dosages of these materials as follows:

1. Skeletal muscle relaxants: from one-half the minimum
dosage given in the range of recommended oral human
dosage through the dosage range given (Table I).

9. Antihistaminics: from one-half the minimum dosage
given in the range of recommended oral human dosage
through twice the dosage range given (Table 1I}.

Chemical Structure

e

CIT; i

@4‘;;0—(\3—\0—1\\1—1{ ,0-N
R | 1 l

ClIz

I\I CH;
-(l)—-%T LHCL
I CIh
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[
T M CIh
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Recommended
Oral Human
Therapeutic
Dosage, mg.

—

N
4 e 50-100

O:\N N

|
CHs

. Q404

2-4

or

. HCl and othier salts

range of ratios of parts of
antihistamine may vary from
to one part of

However, in general, the
skeletal muscle relaxant to
4 to 500 parts of skeletal muscle relaxant
antihistamine by weight, and preferably, from 4 to 32
parts of muscle relaxant per part of antihistamine. Most
desirably, about 4 to 8 parts by weight of the former per
part of the latter is used.

The unit dosage that is suitable for human use may also
vary considerably depending on the degree of effect de-
sired, the age of the patient, the muscle relaxant employed
or the antihistamine utilized. In general, the oral human
dosage will vary from about 13.5 mg. of the combined
principal active components to about 3200 mg. in which
the skeletal muscle relaxant and the antihistamine will be
included in the ratios outlined above.

The active ingredients of the composition can be ad-
ministered in unit dosage form without diluents or with
the conventional pharmaceutical carriers. Each unit
dosage form of the composition containing conventional
carriers can have from about 59 to about 95% and pref-
erably, from about 10% to 80% of the combination of
muscle relaxant and antihistamine by weight of the entire
unit dosage with the remainder comprising conventional
pharmaceutical carriers. By the term “pharmaceutical
carrier” we intend to include materials which are conven-
tionally used with unit dosages and include fillers, diluents,



3,314,852

binders, lubricants, or disintegrating agents. The composi-
tions can be administered either prior to or after the onset
©.8. mervous excitement or skeletal
muscle tension,

The pharmacentical compositions of thig invention can
be administered to animals, by the conventional methods,

ventional pharmaceutical carriers to produce their phar-
Oral administration by the use of solid
tablets, pills

glucose, lactose, gum acacia, gelatin, mannitol, starch
baste, magnesium trisilicate and tajc, Ilustrative of dis-
integrating agents there can be mentioned: corn starch,
keratin, and potato starch,

The antihistamine ig preferably used. in the form of jts
acid addition salts, These can be produced by the cop-
ventional techniques of neutralizing the amine portion of

is dihydrogen citrate),

The invention ig illustrated by the following examples
of suitable pharmaceutical compositions in unjt dosage
form, although it is not intended that the compositions or
dosages be limited by any of the proportions, amounts,
types of carriers, or dosage units set forth therein,

EXAMPLE 1

A suitable formulation of tablets to be employed as
muscle relaxant can have the following composition per

tablet:

Weight in milligramg
(1) Glyceryl guaiacolate .__________ T " 200.0
() Aspirin ________ 7T 300.0
(3) Phenyltoloxamine dihydrogen citrate _______ 12.5
(4) Corn Sareh oo T 51.0
U 6.0
(®) Gelatin .~ 2.0

EXAMPLE 2

A suitable dosage, particularly for muscle relaxation,
can contain the following ingredients in 4 water-soluble
capsule:

Weight in milligrams

(1) Glycery] guaiacolate __________ "7 200.0
(2) Phenyltoloxamine dihydrogen citrate _______ 12,5
(3) Salicylamide ._____ "~ 77 "E --ooe 300.0

EXAMPLE 3

Another suitable dosage can contain the following in.
gredients in a tablet with binding and disintegrating agents:

Weight in milligrams

(1) Glyceryl guaacolate __________ "7 " 100.0
(2) Phenyltoloxamine dihydrogen citrate ________ 17.5
(3) 7-beta hydroxypropyl theophylline _________ 62.5
(4) Ephedrine sulfate _____ " " ~T7"7= 10.0

EXAMPLE 4

Another suitable dosage can contain 200 mg. of glyceryl
guaiacolate and 40 mg. of phenyltoloxamine dihydrogen

citrate.
EXAMPLE 5

Another suijtable capsule dosage form can contain 400
mg. of glyceryl guaiacolate with any one of the following
antihistamines:

Weight in milligrams

(1) Chloropheniramine maleate __________ " " 8
(2) Phenindamine tartrate ____________ T 50
(3) Pyrilamine meleate .________ T 50
(4) Tripelennamine HCl T 25

10

20

25

30

40

50

55

60

65

70

14
EXAMPLE 6

Another suitable dosage can be 50 mg. phenyltolgx-
amine dihydrogen citrate with any one of the following
muscle relaxants:

Weight in milligrams

(1) Carisoprodo _._______ "% milis 200
(2) Meprobamate ______ 777777 200
(3) Mephenesin ____ 777777777 500
(4) Methocarbamo] _____77 77T 500

EXAMPLE 7

Another suitable dosage in a tablet can have the follow-
ing ingredients:

Weight in milligrams
(1) Glyceryl guaiacolate _________ " T 200
(2) Phenyltoloxamine dihydrogen citrate _________ 25
(3) Acetaminophen T 777 T 300

seizures in Iaboratory animals to test the
of anticonvulsants, ataraxic drugs and muscle relaxants
has been widely reported,

Mong previous reports so using
are the following: Bielec, S., Arch.

Brit. 7. Pharmacol., 14: 415, 19509,

The animals used in these tests are sensitive to auditory
stimuli to which they are subjected. They react to the
stimulus by Iunning, jumping, circling or going into con-
vulsions or catalepsy. degree to which this re-

ministered Separately, the
carried out:

Male albino mice weighing 14 to 30 gm. (audiogenic
strain, Research Animals Inc-orporated, Pittsburgh, Pa.)
were used. They were maintained on a standard diet
at a room temperature between 23 ang 26 degrees C.
(74 and 79 degrees F.) and allowed food and water ad
libitum except during fest time, Twenty-five mice were
used for each dose studied,

On the first day of study the mice were given 0.15%
hydroxyethylcellulose (HEC) in distilled water, 0.5 ml./

0 gm. mouse, intragastrically, and the drugs were given
on the Jfollowing day in 0.15% HEC in distilled water,
0.5 ml./20 gm. mouse, intragastrically. Thus, each mouse
served as its own control.

Fifteen minutes after administration of either the HEC
or the test drug, the mice were placed in the audio
chamber and subjected to an auditory stimulus for sixty
seconds. The Tesponses consisted of ope or more of
the following: running, jumping, circling, convulsing,
and catalepsy. Each of these responses was given a
score of one point. The differences between the tota]
day and

Drug response

=N N g i
me 100=N; 100—N bercent protection
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The PD;, (fifty percent protective dose) was estimated Protection against clectroshock seizures in mice and
according to the method of Litchfield and Wilcoxon (J. rats has been employed by numerous investigators as a
Pharmacol. Exp. Therap., 96:99, 1949). means of selecting and evaluating drugs useful for the

Table III below summarizes the results of these tests treatment of certain disorders in man, including drugs
using a combination of glyceryl guaiacolate and phenyl- 5 with central nervous system depressant action, anticon-
toloxamine dihydrogen citrate in various ratios. In each vulsant, psychopharmarcologic and muscle relaxant prop-
category of ratio studied, it can be seen that the actual erties. Among sOme of the previous reports of such
protection afforded by the combination of the drugs was are those in mice (Chen, G., B. Bohner and E. R. Ensor:

far greater than the arithmetic sum of the effects of the Proc. Soc. Exper. Biol and Med., 87: 334, 1954; Chen,
individual drugs. This clearly iltustrates the potentiating 10 G. and B. Bohner: Proc. Soc. Exper. Biol. and Med.,
effect which is characteristic of the present invention. 106: 632, 1961; Fink, G. B. and E. A. Swinyard: J. Am.
TABLE IIL—CONTRIBUTION OF GLYCERYL GUAIACOLATE AND PHENYLTOLOXAMINE DIHYDROGEN CITRATE IN

RATIOS OF 4 TO 1,8 TO 1, 16 TO 1 AND 32 TO 1, TO THE THEORETICAL AND THE ACTUAL PROTECTION OF MICE FROM
AUDIOGENIC SEIZURES, AT THE PDso DOSAGE

4 to 1 Ratio 8 to 1 Ratio 16 to 1 Ratio 32 to 1 Ratio
e —— e
Active Ingredients
Mouse Percent Mouse Percent Mouse Percent Mouse Percent
Dose Protection Dose Protection Dose Protection Dose Protection
(mg./kg.) (mg./kg.) (meg./kg.) mg.fkg.)
e [ e S
Glyceryl gualacolate. o oowomovsomommmmmsmmmm 280.0 192.2 330 29.5 375 35.8 435 43.5
Phenyltoloxamine dihydrogen citrate...---- _ 5 24.4 41.25 0.2 23.4 0.0 13.6 0.0
Theoretical additive amount of protection 96.6 |ocoummmmmmn 99,7 |oemmmmmmmm 35.8 |omommmmnommn 43.5
Actual amount of protection from combination . _|.---c-v-v--- 50.0 |ooemmmmmmmm- 50.0 |ocecmomomomm 50.0 |orommmmmmme 50.0

1 Determined from dose-response curves. 2 Estimated from tabular data only.

Table IV below summarizes the results of a series of Pharm. Assoc., Sci. Ed., 49: 510, 1960; Gesler, R. M.,
tests similar to those summarized in Table TIL In this C. E. Lints and E. A. Swinyard: Tox. and Appl. Phar-
case, however, glyceryl guaiacolate is used in conjunction macol., 3: 107, 1961; Mitchell, C. L. and H. H. Keasling:
with a series of different antihistamines. The results ob- J. Pharmacol. Exper. Therap., 128: 79, 1960; Weiss, B.
tained are similar. In each case the actual protection 30 and C. G. T. Ewing: Am. Y. Pharm., 131: 307, 1959;
is far in excess of the expected protection calculated on wWitkin, L. B., P. Spitaletta, F. Galdi and E. O'Keefe: Tox.
the basis of the individual effects. and Appl. Pharmacol., 2. 264, 1960; Truitt, E. B.Jr. and
TABLE IV.—THEORETICAL SUM OF PROTECTION AFFORDED BY COMBINATIONS OF GLYCERYT GUAIACOLATE AND

THE ANTIHISTAMINIC EHLORCYOLIZINE HYDRQCHLORILE, CHLORPIENIRAMINE MALEATT, PHENINDAMINE

TARTRATE, TRIPELENNAMINE HYDROCHLORIDE AND T AMINE MALEATE, IN VARIOUS RATIOS, AS COM-
PARED WITH THE ACTUAL PROTECTION OF MICE FROM AUDIOGENIC SEIZURES

4 to 1 ratio 8 to 1 ratio 8 to 1 ratio 16 to 1 ratio 8 to 1 ratio

]

Active Ingredients
Mouse | Percent | Mouse Percent | Mouse Percent | Mouse Percent | Mouse Percent
Dose, Protec- Dose, Protec- Dose, Protec- Dose, Protec- Dose, Protec-
mg./kg. mg./kg. tion me./kg. me./kg. tion me./kg. tion

- —

Glyceryl guiacolate_-- 400

Chiloreyelizine hydroc oride.
Glyceryl gUAIACOIBEe oo -ownomenmmmmmsemmml 2o =TT
Chlorpheniramine maleate.

Glyceryl guaiacolate.

Tripelennamine
Glyceryl guaiacolate- -
Pyrilamine maleate. . ..-—-------=-----
“heoretical sum of PrOtection . . -o-—--cosoolememmmmns
Actual amount of protection from. comk
By R

I Determined from the dose response curves. 2 Increase in audiogenic seizure.
Table V summarizes the result of a series of tests similar J. M. Little: J. Pharmacol. Exper. Therap., 122: 239,

to those summarized in Tables III and IV. In this case, 1958) in rats (Swinyard, E. A.: J. Am. Pharm. AssOC.,
however, the same antihistamine, i.e. phenyltoloxamine, 55 Sci. Ed., 38: 201, 1949; Toman, J. E. P., E. A. Swinyard
is used with a series of different skeletal muscle relaxants. and L. S. Goodman: I. Neurophysiol., 9: 231, 1946) and
The results are similar to those shown in Tables 11T and in both mice and rats (Chen, G. and C. R. Ensor: Arch.
Iv. : Neurol. and Psychiat., 63: 56, 1950; Gray, W. D, C. E.

TABLE V. —THEOQORETICAL SUM OF PROTECTION AFFO RDED BY COMBINATIONS OF THE MUSCLE RELAXANTS, CARL
SOPRODOL, MEPHENESIN, MEPROBAMATE AND METHOCARBAMOL, AND THE ANTIHISTAMINIC PHENYLTOLOX-
AMII%E DIHYDROGEN CITRATE, AS COMPATED WITH THE ACTUAL PROTECTION OF MICE FROM AUDIOGENIC

SEIZURES

4 to 1 Ratio 4 to 1 Ratio 4 to 1 Ratio 4 to 1 Ratio

Active Ingredients

Mouse Percent Mouse Percent Mouse Percent Mouse Percent
Dose Protection Dose Protection Dose Protection Dose Protection
(mg./kg.) (mg./kg.) (mg-/kg.) (mg./kg.)

Carisoprodol . _.oozazmoomommomsoesen
‘Phenyltoloxamine dihydrogen citrate-
Mephenesin_ . .----o---=--===-=1--0
Phenyltoloxamine dihydrogen citrate.
Meprobamate. .. -—coammeemsmnaos
Phenyltoloxamine dihydrogen citra
Methocarhamol. . -oz---c-ammmmmems

Phenylto loxamine dihydrogen citrate..
Theoretical sum of profeetion. .- ---~---
Actual amount of protection from combination. .
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Rauh, A, C, Osterberg and L, M. Lipchuck: J. Phar-
macol. Exper, Therap., 124; 149, 1958; Swinyard, E. A.,
W. C. Brown and 1. S. Goodman; 7J. Pharmacol. Exper.
Therap., 106: 319, 1952).
To test the
skeletal

of effects of the two
drugs when administered separately, the following experi-
ments were carried out, 10

Male C.F.W. albino mice weighing 18 to 26 gm. were
used. They were maintained on 3 standard diet at g
room femperature between 23 and 26 degrees C, (74 and
79 degrees F.) and allowed food and water ad libitum
until test time. They were then randomly selected and 15
divided into groups of ten. Thirty mice were used for
each dose studjed.

The test measures the ability of a drug to prevent the
hindleg tonic-extensor component of a maximal electro-
shock seizure evoked by a supramaximal current. A 60
cycle alternating current of 40 volts and 1.4 amperes was
applied to the mouse ears by clips and was delivered up
to a maximum of 10 seconds duration,

The mouse is subjected to the supramaximal current
fifteen minutes after intragastric administration of either
the drug with 0.15% hydroxyethylcellulose (HEC) in
distilled water, 0.5 ml./20 gm, mouse, or of HEC alone,
to control animals.

A decrease in the number

20

of mice having the hindleg
seizure, as compared 30
protective dose)
to the method of Litchfield and
Exper. Therap., 96: 99, 1949).

was estimated according
Wilcoxon (7, Pharmacol,

seizure studies with glyceryl guaiacolate and phenyltolox-
amine dihydrogen citrate, alone and in combination.
These results demonstrate that the combination of a
muscle relaxant and an antihistaminic, as exemplified by
these drugs, affords the same unique synergistic protection
against supramaximal electroshock seizures in mice, and
over the same broad range of ratios, as was shown in
audiogenic seizure studies.

TABLE VI —CONTRIBUTION

RATIOS OF 470
MAXIMAL ELECTROSHOCK

40

4to 1 Ratio
Active Ingredients

18

of glyceryl guaiacolate, methocarbamoyl, mephenesin,
mephenesin carbamate, carisoprodol, emylcamate, mepro-
bamate, hydroxyphenamate, styramate, chlorzoxazone,
zoxazolamine, hydroxyzine and phenaglycodol; and said
antihistamine being selected from the group consisting of
tripelennamine HCI, pyrilamine maleate, thonzylamine
HCI, metaphenilene HCI, methapyrilene HCI, chlorothen
citrate, thenyldiamine HCL, meclizine hydrochlworide,
cyclizine hydrochloride, chlorcyelizine, promethazine
hydro:chloride, pyrathiazine hydrochloride, pheniramine
maleate, chlorpheniramine maleate, brompheniramine
maleate [d-isomer], triprolidone hydrochloride, pyrrobu-
tamine phosphate, diphenylpyraline hydrochloride, phen-
indamine tartrate, diphenhydramine, dimenhydrinate,
bromodiphenhydramine, doxylamine succinate, carbinox-
amine maleate, phenyltoloxamine dihydrogen citrate and
phenyltoloxamine dihydrogen hydrochloride,

2. A method according to claim 1 wherein the total
dosages of from 13.5 to 3200 mg. of the combination of

relaxant is glyceryl guaiacolate and the antihistamine ig
phenyltoloxamine dihydrogen citrate,

4. A method according to claim 2 wherein the muscle
relaxant . is glyceryl guaiacolate and the antihistamine is
chlorcyclizine hydrochloride,

5. A method according to claim 2 wherein the muscle
relaxant is glyceryl guaiacolate and the antihistamine js
chlorpheniramine maleate,

6. A method according to claim 2 wherein the muscle
relaxant is glyceryl guaiacolate and the antihistamine is
phenindamine tartrate,

7. A method according to claim 2 wherein the muscle
relaxant is glyceryl guaiacolate and the antihistamine " js
tripelennamine hydrochioride,

8. A method according to claim 2 wherein the muscle
relaxant is glyceryl guaiacolate and the antihistamine is
pyrilamine maleate,

9. A method according to claim 2 wherein the muscle
relaxant is carisoprodo] and the antihistamine is phenyl.-
toloxamine dihydrogen citrate,

18. A method according to claim 2 wherein the muscle

OF GLYCERYL GUATACOLATE AND PHENYLTOLOXAMINE DIHYDROGEN CITRATE IN
L8TO1AND 16 TO 1, TO THE THEORETIOAT, AND THE ACTUAL PROTECTION OF MICE FROM SUPRA-

SEIZURES, AT THE PDy1 DOSE.

8 to 1 Ratio 16 to 1 Ratio

‘MMR\

Mouse Dose Percent Mouse Dose Percent Mouse Dose Percent
(mg./kg.) Protection (mg./kg.) Protection (mg./kg.) Protection

—_— e —

Qlyeeryl guaiacolate .. 397.0 21.4 474.0 10.5 500 16.2

Phenyltoloxamine dihydrogen citrate. .. - 99.25 30.0 59.25 0.0 31.25 0.0

Theoretical additive amount of protection_ "1} Y Y4 0.6 16.2
ctual amount of protection from combination

[ — e R 80.0 80.0 | 50.0

L Fifty pergent protective dose (PDy) as determined from dose-response
curves,

Although the invention has been described with refer-
ence to specific forms thereof, it will be understood that
many changes and modifications may be made without
departing from the spirit of this invention.

What is claimed is:

1. A method of (a) inducing relaxation of at least one
of skeletal muscle in animals suffering from involuntary
contractions of skeletal muscle; and (b) relieving con-
vulsions in an animal suffering from the same; and (c)
inducing ataraxia in an animal suffering from nervous
tension; which comprises orally administering to sajd
animal a therapeutically effective quantity of the com-
bination of a skeletal muscle relaxant and an antihis-
tamine or a pharmaceuti-cally acceptable non-toxic acid
addition salt thereof in the ratio of 4 to 32 parts of
skeletal muscle relaxant ber part of antihistamine; said
muscle relaxant being selected from the group consisting 75

60

65

70

2 Determined from dose-response curves,
? Estimated from tabular data only.

relaxant is mephenesin and the antihistamine is phenyl-
toloxamine dihydrogen citrate,

11. A method according to claim 2 wherein the muscle
relaxant is meprobamate and the antihistamine is phenyl-
toloxamine dihydrogen citrate,

12. A method according to claim 2 wherein the muscle
relaxant is methocarbamol and the antihistamine g
phenyltoloxamine dihydrogen citrate.

13. A method of relieving convulsions in animals which
comprises orally administering to said animals a com-
position containing glyceryl guaiacolate and 2 pharma-
ceutically acceptable non-toxic acid addition salt of
phenylt-oloxamine, the said composition containing from
about 4 to about 20 parts of glycery! gnaiacolate per part
of the phenyltoloxamine salt by weight.

i4. A method according to claim 13 wherein the
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19
phenyltoloxamine salt is phenyltoloxa‘mine dihydrogen
citrate.

15. A method according 1o claim 13 wherein said com-
position contains between about 212.5 to 3100 mg. of the
combination of glyceryl guaiacolate and said addition salt
of phenyltoloxamine.
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