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The most important stage of development of effective and safe new medicines is the methods of
preclinical evaluation of their pharmacological activity. Since the existing range of antihypertensive
medicines is large enough and the current demands for them are different from those presented se-
veral years ago, the aim of this research is to study the effect of the chemopyrone substance on the
arterial pressure under conditions of prophylactic application on the experimental model of hyperten-
sion induced by Mesatonum. While studying the effect of the chemopyrone substance in the dose
of 10 mg/kg on the level of systolic and diastolic arterial pressure it has been determined that the
antihypertensive effect is achieved due to the impact on the function of the kidneys. The maximum
effect is observed on the 10-th min and equals 64-62% compared to the group of intact animals. The
results obtained testify the expressed and prolonged hypotensive effect, and the substance can be
recommended for hypertensive states correction in the conditions of prophylactic application.

Increase of effectiveness of the arterial hyperten-
sion treatment is still a topical problem of medicine and
pharmacy because the causes of this disease, in spite
of intensive research in this area, are still unknown [5].

Based on medical statistics data the role of some
factors (“risk factors™), such as heredity, age, sex, nu-
tritional peculiarities, weight and others, which can in-
fluence on the arterial hypertension development was
determined [2].

The results of the study not only demonstrate de-
pendence of cardiovascular pathology development on
the arterial pressure level (AT), but also allow to evalu-
ate quantitatively the contribution of the systolic (ATS)
and diastolic (ATD) arterial pressure to the risks degree
[10]. Usually, ATS increases continually with age and is
a strong, independent, but variable index of cardiovas-
cular complications of hypertension. Underestimation
of its value leads to underestimation of the prevalence
of hypertension and untimely prescription of antihyper-
tensive medicines.

Most studies indicate the promising use of rational
combinations of diuretics and f-adrenoreceptor antago-
nists (in low doses) that provide the additive effect, as
well as the use of drugs with multiple mechanisms of
activity to reach the target level of AT.

As the alternative in regards to the mentioned above
the medicines based on pyrol[3,2,1-ij]quinoline may be
applied for the treatment of hypertension [11]. They do
not lead to water and electrolyte imbalance and do not
cause the secondary hypertension, as well as exhibit the
diuretic activity.

At the Pharmaceutical Chemistry Department of the
NUPh 4-methoxyanilide of 1-hydroxy-3-oxy-5,6-dihyd-
ro-3H-pyrol[3,2,1-ij]quinoline-2-carbolic acids under

the conditional name of chemopyrone was synthesized.
This compound is practically nontoxic and exhibits the
expressed diuretic activity [12].

The aim of the present study was to study the effect
of the chemopyrone substance on the arterial pressure
under conditions of prophylactic application on the ex-
perimental model of induced hypertension.

Materials and Methods

The research was conducted on nonlinear white male
rats weighting 180-230 g. The effect of the chemopy-
rone substance on the arterial pressure was studied both
on intact animals and on the background of Mesatonum-
induced hypertension.

Mesatonum stimulates postsynaptic a,-adrenorecep-
tor antagonists and increases percussive emission, thereby,
rises systolic and diastolic AT by decreasing the pulse re-
flectively [3]. Mesatonum was injected intraperitoneally
in the dose of 1 mkg/kg [8, 9]. The observation time of
animals after Mesatonum injection lasted for 10 minutes.

In total, three experimental groups were formed (each
group consisted of 6 animals).

Group 1 — the intact animals injected with Mesato-
num only.

Group 2 — the positive control (a single intragastri-
cal dose of peryndopril + Mesatonum in 1 hour).

“Prestarium” tablets (the active substance — 4 mg of
perindopril) produced by “Servier’s Laboratory” com-
pany, France was used as a reference drug. The total
mass of a tablet is 90 mg. Dosing was carried out based
on the active component. Since the maximum therapeu-
tic dose for human equals 0.15 mg/kg, the extrapolated
dose of 1.5 mg/kg was calculated for rats.

Group 3 — the chemopyrone substance in the dose
of 10 mg/kg + Mesatonum in 1 hour.
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Table 1

Characteristics of Mesatonum-induced

hypertension in the control group

Table 2

Characteristics of Mesatonum-induced hypertension
in the group with the chemopyrone substance

AP MmHg before AP MmHg + Mesatonum AP MmHg before AP MmHg + Mesatonum
No.| Mesatonum injection on the 10-th min No.| Maesatonum injection on the 10-th min
Systolic / Diastolic Systolic / Diastolic Systolic / Diastolic Systolic / Diastolic
1 134 83 150 91 1 137 86 142 90
2 122 76 145 80 2 135 75 145 82
3 127 70 132 75 3 123 65 130 63
4 136 83 140 20 4 142 94 140 96
5 119 78 125 80 5 124 82 134 79
6 130 71 136 75 6 124 59 129 63
M 128.00 76.83 138 81.83 M 130.83 76.83 136.67 78.83
m 2.72 2.30 6.30 1.24 m 3.34 5.38 4.59 3.98

During the research with the help of a RM-6000 po-
lygraph (Japan) the ATS and ATD indices of non-anes-
thetized animals were registered. The rats were placed
into special cages-cases of a transparent plastic. The cuff
and transducer were put on the tail. Automatically, the
pressure was given into the cuff, and the value of the
external pressure was determined when the transducer
stopped registering the pulse vibrations [1].

The comparative effectiveness in the groups was
estimated according to several indices [4, 6, 7, 8]:

» Systolic arterial pressure.
* Diastolic arterial pressure.

The hypotensive activity was examined when re-
ducing the arterial pressure by 25 MmHg and more.

Experiments on animals were conducted according
to the Council Directive 2010/63/EU of 22 September
2010 on the protection of animals used for scientific
purposes.

The results of the studies were processed in accord-
ance with the Van der Waerden’s criterion (SW package
Statistica 6).

Results and Discussion

Introduction of Mesatonum to the group of intact
animals accompanied with a rapid development of hy-
pertension — in all cases the increase of systolic (by an
average of 80 MmHg) and diastolic (by an average of
40 MmHg) arterial pressure was observed. At the same
time it was determined that the level of ATS was 212+

+8.5 MmHg, and ATD 125+7.6 MmHg. The effect reached
the maximum on the 10-th min of observation and equaled
60-47% of the baseline values.

Prophylactic introduction of perindopril in the group
of animals with Mesatonum-induced hypertension within
the time of observation prevented the arterial pressure
rising and equaled: ATS 138+6.3 MmHg, ATD 81.83+
+1.24 MmHg (Table 1).

Injection of chemopyrone in the dose of 10 mg/kg
on the model of Mesatonum-induced hypertension pre-
sumably prevents increasing arterial pressure. The ma-
ximum effect is observed on the 10-th min and equals
64-62% compared to the group of intact animals.

As the data presented in Table 2 testify with the pro-
phylactic use of the chemopyrone substance no signifi-
cant increase of systolic and diastolic pressure was ob-
served. It indirectly reflects a pronounced and prolonged
hypotensive effect in this dose. Significant distinctions
compared to perindopril were not observed as well.

CONCLUSIONS

1. On the model of Mesatonum-induced hyperten-
sion the chemopyrone substance has revealed the ex-
pressed hypotensive activity, considerably reducing the
level of systolic and diastolic arterial pressure.

2. The data obtained allow to consider the chemopy-
rone substance as a promising chemical compound for
creating a medicine on its basis for hypertensive states
correction under conditions of prophylactic application.
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OOCNIOXEHHA BNIIUBY CYBCTAHLIT XIMOMIPOH HA AP]’EPIAHbHMVI__TVICK B YMOBAX
MPO®PINAKTUYHOIO 3ACTOCYBAHHSA NMPU IHOAYKOBAHIU TMEPTEH3II

H.J1.bepe3Hsikoea

Knrovoei criosa: ximonipoH; diypemuyHa akmusHicmb; 2inepmeH3isi; cucmorniyHud i diacmoniyHud
apmepianbHUl muck

Hadisaxnusiwum emarom po3pobku echekmusHUX ma be3rneyHux HoeuXx JlikapCbKux 3acobie € me-
modu OOKriHIYHOI OUiHKU ix ¢hapmakonoeiyHoi akmueHocmi. OCKinbKU iCHyto4Ul apceHarn aHmuainep-
meH3usHUX 3acobie eenukuli i cydacHi sumoau, siKi eucysarombcsi 00 HUX, 8IOPI3HSAMbCS 8i0 MuX,
W0 mMarnu Micue Kiribka pokie momy, mMemoro 0aHoi pobomu cmasio 8USYEHHS 8riniugy cybcmaruii XiMo-
MipoH Ha apmepianbHUl MUCK 8 yMo8ax npoginakmu4yHo20 3acmocy8aHHsI Ha eKxcriepuMeHmarnbHit
moderi iHOykoeaHOI Me3amoHOM einepmeH3il. [Npu docnidxeHHi ernugy cybcmaHuii ximonipoH y do3i
10 me/ke Ha pieeHb cucmorniyHo20 ma GiacmoriyHo20 apmepiaibHO20 MUCKY 8CmMaHo8r1eHo, Wo aH-
mueainepmeH3usHuli eghekm 0ocsieaembCsi 3a paxyHOK 8rnusy Ha OisfibHicmb HUPOK. MakcumarnbsHul
egpekm criocmepieacmbcsi Ha 10-it X8 ma cmaHogumb 64-62% y MOPIBHSIHHI 3 2pyrOK IHMAaKMHUX
meapuH. Odep:xaHi pe3ysismamu ceid4amab Mpo supakeHUl ma mpusasnul 2inomeH3usHuUl eghekm,
a cybcmaHuiss moxe bymu pekomeHO08aHa 01151 KOPeKUil 2inepmeH3U8HUX cmaHig 8 ymosax rnpogi-
NaKmu4HO20 3aCmoCy8aHHsl.

UCCNEOQOBAHUE BNUAHUA CYBCTAHLIUN XUMOINMUPOH HA APTEPUATIbHOE OABINEHUE
B YCNOBUAX MPODUNAKTUYECKOIO NMPUMEHEHUA NPU UHAYLUPOBAHHOU
TMNEPTEH3UA

H.J1.bepe3Hsikoea

Knrodeenie criosa: xuMomnupoH; duypemuyecKkas akmugHOCMb, 2UNepmeH3Usi; CUCMOIU4YecKoe U
duacmorsu4yeckoe apmepuarnbHoe 0asrieHue

BaxHedlwum amanom pa3pabomku aghheKkmusHbIX U 6e30racHbIX HO8bIX JIeKapCMeEeHHbIX cpedcmea
sensiromcss MemoObl OOKITUHUYECKOU OUEeHKU UX ghapMakorioaudeckol akmusHocmu. [1o0CKonbKy cy-
wiecmsyrouwuli apceHasn aHmuaunepmeH3usHbix cpedcme 6obwol U cospeMeHHble mpebosaHus,
rnpednbsierisieMble K HUM, OMUYamcs om mex, 4Ymo UMesu Mecmo HECKOMbKO /1em Ha3al, UesbHo
OaHHOU pabombl cmasio usy4YeHue erusiHUs cybcmaHUyuu XUMOMUPOH Ha apmepuarnbHoe dasreHue
8 YCr108USIX NMPOGUIaKMUYECKO20 NPUMEHEHUS Ha 3KcrepuMeHmarbHOU Mooesu UHOyuuposaHHOU
me3amoHoM auriepmeH3uu. pu uccnedosaHuu enusiHUs cybcmaHyuu xumornupoH e dose 10 me/ke
Ha ypogeHb cUCMOIUYEeCcKO20 U duacmonu4ecko20 apmepuanbHo20 0asieHuUsl ycmaHo81eHo, 4mo
aHmueunepmeH3usHbIl aghghekm docmueaemcsi 3a cyem go30elicmeusi Ha 0esimerlbHOCMb MOYEK.
MakcumanbHbil agpchekm Habrrodaemcs Kk 10-U MuH u cocmaesisiem 64-62% o cpagHeHuUr ¢ epyrn-
10U UHMaKMHbIX XUB0MHbIX. [1ory4YeHHbIe pe3yribmambl ceudemeribCmeaytom O 8bIpaXKeHHOM U Onu-
mesibHOM 2UnomeH3U8HOM aghchbekme, a cybcmaHyusi XUuMOnupoH Moxem 6bimb pekomeHOo8aHa
01151 KOPPEKYUU 2UrnepmeH3U8HbIX COCMOSIHUU 8 yCI08USIX MPOGUIaKMUYeCKO20 MPUMEHEHUS.



