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normal i ze and stinulate sexual activity and potency in mamuals. The

I nvention discloses novel effects of known substances, showing in

conbi nati on unexpected | evel of pharmacol ogical activity. In particular, a
pharmaceutical conposition is disclosed, conprising as active ingredients
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Isolation and probable functions of betaine esters in brain metabolism. Nature
1960;187:321. Burgen ASV, Hobiger F. Brit J Pharmacol. 1949;4:229. Strack
E, Foesterling K. Z physiol Chem. 1953;295:377). Contrary to that, radical
scavenger properties (Akahira M, Hara A, Abiko Y. Effect of MET-88, a
gamma-butyrobetaine hydroxylase inhibitor, on myocardial derangements
induced by hydrogen peroxide in the isolated perfused rat heart. Fundam Clin
Pharmacol. 1997;11(4):356) and cardioprotective activity (Kalvins I, Veveris
M. Latvian patent Nr. 11727) were later demonstrated for GBB. It was also
disclosed, that pharmaceutical composition, comprising GBB as the active
principle, is useful for treating of carnitine deficiency (Cavazza C.
Pharmaceutical composition comprising gamma-butyrobetaine. UK Patent
Application GB 2 091 101 (1982)). There are no data on the influence of GBB
on sexual activity and potency of mammals.
3-(2,2,2-Trimethylhydrazinium)propionate (THP) is known also as a
medicine Mildronate or Quaterine (UK patent 2105992). It interferes with
carnitine biosynthesis and, consequently, limits the transporting of long-chain
fatty acids through mitochondrial membranes (Simkhovich BZ, Shutenko ZV,
Meirena DV et al. 3-(2,2,2-trimethylhydrazinium)propionate (THP) - a novel y-
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Experiments were conducted on adult Wistar rats of both sexes with
initial body weight of 300 - 330 g. During the experiment, the animals were
kept in standard crates in groups of 6. The feed was a standartized diet R70
(LABFOR, Lactamin AB, Sweden). The room temperature was kept at 21 - 23
°C, relative humidity at 65 + 10%, 12 hour light/darkness cycle. During one
week before the experiment it was established that the average water
consumption by the rats was 8.2 - 12% (average - 10%) of their body mass.

Male rats were distributed randomly into 4 groups, each of 6 animals, and
supplied for 6 weeks with the following aqueous solutions:

Group 1 (Control Group) - drinking water without any additives;

Group 2 (GBB Group) - drinking water was supplemented by gamma-
butyrobetaine (0.015% by weight), resulting in the average daily gamma-
butyrobetaine intake of 15 mg/kg;

Group 3 (THP Group) - drinking water was supplemented by THP (0.06% by
weight), resulting in the average daily THP intake of 60 mg/kg;

Group 4 (GBB + THP Group) - drinking water was supplemented by THP
(0.06% by weight) and gamma-butyrobetaine (0.015% by weight), resulting in
the average daily THP intake of 60 mg/kg and gamma-butyrobetaine intake of
15 mg/kg.
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groups was substantially different from that of control group.

Already a week after the start of the experiment, animals receiving GBB

or GBB+THP displayed substantially higher sexual interest and activity in

sexual contacts, as well as longer postcoital agitation period. The continuing

application of GBB resulted in increase of sexual activity, reflected in higher

copulation intensity, while rutting and general activity of animals was relatively

less influenced (Tables 1 - 4).

Table 1. The influence of therapeutic agents on the number of mounting
attempts of male rats

Duration of therapy 1 week | 4 weeks | 6 weeks | Post-therapy
Control 1.8£0.8 | 2.2£0.5 | 2.3£0.5 2.7£0.5
GBB 3.8*x0.4.| 3.7£0.7 | 3.3%0.6 | 3.2+0.5
THP 2.7£0.6 | 3.0£0.7 | 3.7%0.5 3.4+0.7
THP+GBB 3.8%£0.4 | 4.0%0.4 | 3.7+0.5 | 4.2%*+0.4

*) p<0.05 v.s. control
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Tabl e 4. The influence of therapeutic agents on rat
period Duration of therapy 1 week 4 weeks 6 weeks
0.80.3 1.00.4 1.20.3 1.5+0.4 GBB 2.0*+0.4 1.20.3
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GBB 0.8+£0.3 | 1.3%£0.5 | 1.2*%0.2 0.7x0.2
THP 0.5£0.3 ] 1.2£0.4 | 0.8=0.3 1.0£0.3
THP+GBB 0.8£0.3 | 1.8*x0.4 | 1.5+0.4 1.2%£0.2

*) p<0.05 v.s. control

Table 4. The influence of therapeutic agents on rat post-coital agitation

period
Duration of therapy | 1week |4 weeks | 6 weeks | Post-therapy
Control 0.8£0.3 | 1.0£0.4 | 1.2+0.3 1.5+0.4
GBB 2.0%+0.4 | 1.2+0.3 | 1.5%0.4 1.2+0.3
THP 1.0£0.4 | 1.4£0.5 | 1.8+0.3 1.2+0.4
THP+GBB 2.0%+£0.4 | 1.4%0.5 | 1.7+0.3 1.8+0.4

*) p<0.05 v.s. control

Thé combined use of GBB and THP resulted in hightened sexual interest

and copulating activity during all experimental period. After the discontinuing
of medication, only the GBB + THP Group displayed higher copulating activity
compared with controls.

Thus we have experimentally  demonstrated, that GBB alone and in
combination with THP after 6 week tréatment period produces a substantial and
lasting increase of copulating activity in male rats. Moreover, we found a
surprising increase of efficiency for the combination of two substances as
compared to their activity when used separately.

In further experiments the novel compositions were compared with a
known potency stimulator papaverine (Sarosdy MF, Hudnall CH, Erickson DR,
Hardin TC, Novicki DE. A prospectlve double-blind trial of intracorporeal
papaverine versus prostaglandin El in treatment of impotence. J Urol,
1989;141:551), which is an efficient erection stimulant at intracorporeal
injection.
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Sildenafil (intracavernous injection 0.15 mg per rat, intravenously 3.0
mg/kg) was introduced separately and in combination (GBB + sildenafil).
It was discovered that intracavernous injection of GBB produces a
pronounced dose-dependent, but relatively short-termed increase of

intracorporeal pressure (Table 5).

Table 5. Influence of intracavernous injections of therapeutic agents
on intracorporeal pressure in narcotized rats

Therapeutic agent Dose Increase of intracorporeal pressure Duﬁgﬁ of
% of .
e mmkig papaverine*** i

GBB 0.02 11.25%%+3.3 30.6 3.0%£0.7

GBB 0.05 31.5+5.1 85.7 4.3*+0.9

THP 0.2 2.7%*x1.5 7.3 0.8**x0.4

THP + GBB 0.2+0.05 40.0+£5.6 108.8 10.4+2.0
Sildenafil 0.15 38.5+£7.3 104.8 7.5+2.7

Sildenafil + GBB 0.15+0.05 35.2+8.4 95.8 17.6*+4.3
Papaverine 0.2 36.75%4.1 100 8.8x1.4

*) p<0.05 v.s. papaverine. **) p<0.01 v.s. papaverine.
***) in % of the increase produced by papaverine
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essential to poke Ehalnddhde PtdVehus injections of therapeutic agents on -
intracavernous pressure in narcotized rats

Agent GBB THP |THP+GBB/| Sildenafil |Sildenafil+GBB| Papaverine

Reflectory increase

of intracavernous 7.3%2.0 |2.7+£1.2 121.7*£10.4| 11.8*+3.6 7.3%12.1 0.3£03
pressure {mm HG)

Changes of ‘

intracavernous 22.0*£3.6 | 1.3+0.9 [29.7%%+4.3 | 12.3%*+4.8 28.4%+7.9 0.6+0.6
pressure (mm Hg)

g;‘ir;)“o“ ofefiect | 58107 |0.9+0.5| 63%%£1.9 | 2.5+1.1 153*44.2 | 09%0.9

*) p<0.05 v.s. papaverine

**) p<0.01 v.s. papaverine

Thus it was demonstrated, that pharmaceutical compositions containing
GBB or combination thereof with THP or sildenafil produced an increase of
intracorporeal pressure not only at intracavernous injection, but also, contrary to
papaverine, at intravenous route. We demonstrated the surprising efficiency of
the composition comprising the combination of GBB and THP and GBB plus
sildenafil in inducing the rise of intracorporeal pressure and the unexpected
sustained duration of effect, compared to that of each component of the
combination used alone, as well as restoration of positive reflex response to
mechanical penis stimulation.

Considering the positive effects the substances displayed orally, they are
useful for stimulation of sexual activity and erection both at norm and at
physiological depression of erectile function, being introduced both enterally
and parenterally.



conbi nati on i nduced a pronounced positive response to reflex penis
stinmulation resulting in increase of intracorporeal pressure, a response
unt ypi calwbams/o2xnez coti zed aninmals. Table 6. Influence of PoTAawWeN@OS

i njections of therapeutic agents on #¥ntracavernous pressure in narcotized
rats Agent GBB THP THP+GBB Sil denafi |l Si| denafil +GBB Papaverine Reflectory
i ncrease of i Ht casevevhensthe pchive mgredenty areq o teped. @aﬁeﬁ@@f@ﬁi{ Y30. 3
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saline solution, glucose solution, or buffer solution as a
pharmaceutically acceptabl e sol vent.
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In cases when the conbination of active ingredients is adm nistered as
tabl ets, caplets, capsules, pills, granules, or powders, the pharnaceuti cal
conposi t iwp osom2et ns t he conbi nati on of gamma- but yr obet ai ®ETMIVOR/OMIGIP Or
gama- but yrobetaine with sildenafil i8 the sunmary anount of 0.5 to 5 g by
wei ght per tablet, caplet, capsule, pill, granule, or powder dosage unit.
In cases when the active ingredients are adm ni stered trans cutaneously,
topically, sublingually, intrauretrally or intranasally their content is
0.5-40% by total weight of pharnaceutical form The pharmacuti cal
conposition, in addition, may include other pharmacutical agents, such, as
for exanpl e, other phosphodi esterase type V inhibitors (vardenafd,

tadal afil and related). WD 03/022262 PCT/LV02/00004 8 Claim 1. Use of
gama- but yr obet ai ne as free base or pharnmaceutically acceptable salt in

t he production of a nedicanment for normalizing and stinulating of sexual
activity and potency in manmals. 2. A pharmaceutical conposition for
stinmulation of sexual activity and potency in nmanmals conpri sing
gama- but yr obet ai ne i n association with pharnaceutically acceptable
diluent or carrier. 3. The parnaceutkag{ conposition of Claim?2 further
conprising 3-(2,2,2- trinmethyl hydrazi 6ﬂj-propionate as free base or
pharmaceutically acceptable salt. 4. The pharmaceutical conposition of
Claim 2 further conprising a phosphodi esterase inhibitor. 5. The

phar maceuti cal conposition of Claim4 wherein the phosphodiesterase

inhibitor is_ty Vinhibitor, 6. The.pharmceutical conposition of aimb5
wherei n the 1phg§56hdmn e%ﬁ@%@uWHﬁbBﬁaﬁlgq_ 8f t%/?fe 6/“?83 Skl Egﬁ%aﬁ?ﬁﬁaﬁ e
group censipsiblegsadf in tiel plerhiction ofe deditament Autaharfmalizing andl siredlating Use
of the pRarARGektyes! afPIBRSIYitueloRly, of Caims 2 to 6 in the
production o %Mq?ﬁuﬁgaﬁ&o@%o@i'oﬁ'%% gtrﬁ%u zEtior}lmo 'senﬁlaﬁ)facstﬁl)fﬂlaland

activity and~

potency in mammals comprising gamma-butyrobetaine n association with
pharmaceutically acceptable diluent or carrier.

3. The parmaceutical composition of Claim 2 further comprising 3-(2,2,2-
trimethylhydrazinium)-propionate as free base or pharmaceutically acceptable
salt.

4. The pharmaceutical composition of Claim 2 further comprising a
phosphodiesterase inhibitor.

5. The pharmaceutical composition of Claim 4 wherein the
phosphodiesterase inhibitor is type V mhibitor.

6. The pharmaceutical composition of Claim 5 wherein the
phosphodiesterase inhibitor of type V is selected from the group consisting of
sildenafil, vardenafil, tadalafil and related.

7. Use of the pharmaceutical composition of any of Claims 2 to 6 n the
production of a medicament for normalizing and stimulating of sexual activity and
potency in mammals.



