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investigators held, that GBB is pharmacologically inert (Hosein EA, Proulx P.
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 card1oprotect1ve 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 wuseful for treating of camitine 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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t heir bod)semsactwuy of mammals was investigated by a model ased on rat
copulating behaviour in state of physiological depression.
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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experimental substances, while the sexual behaviour of rats in experimental
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 inicrease of sexual activity, reflected in higher
copulation intensity, while rutting and general activity of animals was relatively
less influenced (Tables 1 - 4).

forsit group. Already a

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%t0.4.| 3.740.7 | 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*x0.4 | 3.7£0.5 | 4.2*x0.4

*) p<0.05 v.s. control




or GBB+THP di spl ayed substantially higher sexual interest and activity in
sexual contacts, as well as |onger postcoital agitation period. The

conti nui ng w@@ﬁézb%@t ion of GBB resulted in increase of seyd %V@%obdﬁ' ty,
reflected in higher. copulation intengi ty Whl l e rutting and gener al

activity of elativ | es ence (Jabl es . Table I.
The infl uencﬁam b‘éﬁ??%c%agﬁg@a&?“ ‘ﬁ(—? tg‘le ‘g%aﬁttifﬁﬁ beﬁ‘?%"errpt s of
mal e rats Duration of therapyltﬂemptskoféknmakmgdmﬂéks Post -t herapy Contr ol

1.80.8 2.20. 5ST8yusftich &£ fiterapy BB week P4 wedld | 63welkS @&Q—tﬁe@&' 2.7-0.6
3.00,7 3.70.5 3L oA A D 5 p<0.05 v.s.

cont T ol W0 03 G2BIRD PCTL 102! aeEA S b XS b 4%&-1 L dert? ot
therapeutic ag@BB on the del ay3 {70 p283rd.4 at2.84Ht% Jof NGOG ng (ni n)

Duration of tli yl week4we 0%t~ aherapy 2(@:9 ol |5.81.4
3.80.8 4.71.1 TP@O EBB—3—70 ?3%1&”0 A@iﬁﬁgﬁ OZ‘EJE"? 'g"; (.9;-791_. 0 2.10.5
2.30.5 2.40 7| \AHHERB 3 50 6 hoo40-oul 1.68%0.9 | 1.8%0.4 | 1. 0451y s,
control Tabl e *3.pIMO5iws)emricel of therapeutic agents on the nunber of
copul ations Duration of therapy 1 week 4 weeks 6 weeks Post-therapy
Control 0.30.3 0.50.3 0.50.2 0.50.2 GBB 0.80.3 1.30.5 1.2*0.2 0.70.2 THP
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GBB 0.8£0.3 | 1.3£0.5 | 1.2*+0.2 0.7+0.2
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*£0.4 | 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 | 1 week |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£04 | 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

The 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 prospective double-blind trial of intracorporeal
papaverine versus prostaglandin El in treatment of impotence. J Utol,
1989;141:551), which is an efficient erection stimulant at intracorporeal
injection.
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rat, usually 0. 05 mg per rat; 1ntravenously 2.0 mg/kg) and THP (intracavernous
injection 0.2 mg per rat; intravenously 10.0 mg/kg) were introduced separately
and as combination (GBB-+THP).

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 Inctease of intracorporeal pressure Du;:.;;?:tl of
% of .
me mmHg papaverine*** T

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%*+0.4

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 36.75x4.1 100 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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Table 6. Influence of intravenous injections of therapeutic agents on
intracavernous pressure in narcotized rats

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

Reflectory increase

of intracavernous 73%£2.0 |2.7£1.2 |21.7*+10.4] 11.8*+3.6 7.3*12.1 0.3£0.3
pressure (mm Hg)

Changes of -

intracavernous 22.0%23.6 | 1.3£0.9 |29.7**+4.3 | 12.3*+4.8 28.4*+7.9 0.620.6
pressure (mm Hg)

gn“i’:)‘m ofeffect | 28107 |09+05| 63%+£19 | 25:11 | 153442 | 09+09

*) 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.



It was denonstrated that intravenous papaverine and TBP display little
effect on intracorporeal pressure, while GBB and GBB- THP conposition are

hi ghly eff'\%b%?/%zz&& i ncreasing the intracorporeal pressur%ﬁgﬁ%@“@. It is

inportant to-notice, that the GBB-THP in conbination and
sildenafil sustains its effect 2.25 tines or even, correspondingly, 5.46

83 geinl ?Rger tmaaa%ése@dah@r@mdet ingre@lefts %ﬁéea"ﬂmﬁhsttefw Yalerittr@lly OB i
peni s st ﬁﬂé&%%%@ﬁ R SyRROBCHRGAGs t?iaechﬁﬁaé Cﬁ% élﬁpé? g
response uf@Biaing althe o €0 éﬁ tﬁflz %ﬁ@lﬁ*ﬁr@-‘ t@ng. Wﬁ]ﬂl eOBf gamma-
i nt ravganoubuwmlmtamemmtbfsﬂﬂbaaﬁbﬁuthecsmmmss agrounit mfr(hﬁmfﬁrb;usotalr%sgme in
nar cot i zedq¥ Wé%ﬂ'%ﬁ%ﬁ’ﬁ&i%&t@? ssio/e] %aﬁ{}é' SleRpDRRRRL | ne

Ref |
Ref | ector ye Ll o i '%Elracavera?&?%ﬁ@@gemcq i g o

29.7**4. 3 12. 3*In 8ages whﬁngﬂm @ombm@ﬁ@s@ ragtvieninggydisnsaly eAmatistered es
2.80.7 0. 9Gatflets, a&let@ 2cdpbules] Spalss. graﬂu&fé 9or(ﬁbw)iei‘s) I@hf@ ﬂﬁm}a%euncal
papaverineg m]pb dnt4ins® thé’ B’fhhﬂSn %ﬁ@tﬂ%’ﬁ% }"H'Pa r
phar maceutl c gng/ |ons C g qﬁr}ﬂ or conmblinat 1 on :beg L THP
or sil| denaBADNBHYERBCtANS Rt slde nthea SYRREIE ATRHRL i8t> &PY at

i ntracaver mghtlpqréabllemcapl’mt capae, mlngraanie, tos poyagervdosage undt i nt ravenous
route. Vi dermnﬁi lcab@d W e REHiE rlﬂgl%ﬁiéxﬁé eiﬂéyacﬁﬁlm:&teieecpﬁrﬁa&%ﬁéaﬁsl

nduci ng (2 ?@?%ﬁh@k"wﬁﬁaﬁ%§ . e re s R S A0 e

duration oiOté]fWét&ht O(f@ é@lﬂt BEof each conponent of the conbi nati on

useﬂ al onle as Wakl ;ahmmsuncaltl onm«pbsm@a;tlme acdefitien, r asgyongrlide other

mechani ca 0 [ t

substancesPE| %cay gmrg@l ES rbucﬁona%a?(grr bﬁﬂmpl‘l&le ?ﬁ?ksléﬂﬁsﬁfgp?ééaé%%é‘?&
PG VarrenaH ald).

activity a (I tﬁfi Bl physi ol ogi cal depression of

erectile function, being int roduced both enterally and parenterally. WO
03/ 022262 PCTI LV02/ 00004




7 In cases when the active ingredients are adm nistered parenterally by
injections or orally as drops, syrup or beverage, the pharnaceuti cal
conposition contains the conbination of ganma-butyrobetaine with THP or
gama- butyrobetaine with sildenafil in the summary anmount of 0.5-40% by
total weight of pharnaceutical formafid distilled water, physi ol ogi ¢ sal i ne
solution, glucose solution, or buffer solution as a pharmaceutically
accept abl e solvent. In cases when the conbination of active ingredients is
adm nistered as tablets, caplets, capsules, pills, granules, or powdlers,

t he pharnmaceutical conposition cont &-A81t he conbi nati on of
gamma- but yrobet aine with THP or = gamma- butyrobetaine with sildenafil in the
sunmary anmpuht & ¢ samma-Butyyopgiaing\as diee baes ok aphatmaceydispllt accepiplesalt pi| |
granul e, or powder dosage unit. In cases when the active ingredients are
admi ni st ered t rthereefin theaeanyfagture ef @onedigamgnt oy the itragjmant| of erectile dysfiunctien) | y or
intranasally their content is 0.5-40% by total weight of pharmaceutical
form The phar nacwlirnammdsnposition, in addition, may include other
pharmacuti cal agents, such, as for exanple, other phosphodi esterase type V
inhibitors (vardenafil, tadalafil and related). 8 CLAIM 1. Use of
ganmma- but yr obet ai ne as free base or a pharmaceutically acceptable salt

t hereof in tRe Uendfphamacatiodl campasidiosaaveptisiigganithebitywbetamats ofreebaet i | e
dysfunction in nmale manmals. 2. Use of pharmaceutical comnposition,

conpri si ng gama- but phanbadteaiically asicapfablee shlas eherawf, atopdibar mawidut Bd2aR)2y
acceptable salt thereof, together with 3-{2, 2, 2-

t ri met hyl hydr aztrimethpihy drazipiumpptopioaste as 4 freschabmea pharnacahiaillyeceptabeahlt y
acceptable salt thereof in the manufacture of a nedicanent for the

treat ment of erteatdflie tidypdnufictureost a hedidiilest foRE e Stmedt. of Ereetile sigsfamtion di ng to
any one of clainms | or 2, further conprising a pharmaceutically acceptable
di l uent or carrinefale lammile use of claim1l, further conprising a type V
phosphodi est herase inhibitor. 5. The use of claim4, wherein the type V
phosphodi est herase inhibitor is selected from the group consisting of
sildenafil, vardenafil, and tadalafil. 6. The use according to any one of

claims 4 or 3, THnkOsico@RERS by 18 o cRIAR! "G C Hirth&ohprisiRe & BRArANeBti@llY uent or

carrier.
acceptable diluent or carrier.

4. The use of claim 1, further comprising a type V phosphodiestherase inhibitor.

5. The use of claim 4, wherein the type V phosphodiestherase inhibitor is selected from

the group consisting of sildenafil, vardenafil, and tadalafil.

6. The use according to any one of claims 4 or 5, further comprising a pharmaceutically

acceptable diluent or carrier.



