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The aim of the work was to study the antihypoxic action of the biologically active mixtures obtained
from Fraxinus excelsior (European ash) growing in Azerbaijan Guba region and Phlomis pungens
(Jerusalem sage) from the Nakhichevan Autonomous Republic. The study was conducted in male
and female white rats on the model of acute hypobaric hypoxia. As reference medicines a-tocopherol
and mexidol in the doses of 200 mg/kg were used. The biologically active mixtures from Fraxinus
excelsior (300 mg/kg), Phlomis pungens (400 mg/kg) and the reference medicines were injected into
the abdominal cavity of the animals 40 min before the experiment. It has been found that by the effect
of the body’s resistance to hypoxia the substances under study can be arranged as follows: Fraxinus

excelsior>Phlomis pungens>mexidol>a-tocopherol.

As arisk factor for many diseases hypoxia is one of
the most pressing problems of modern medicine. Any
pathological process in the body is more aggressive in
the presence of hypoxia, or hypoxias themselves play
a role in the pathogenesis of diseases [1, 12, 13, 14].
Ischemic diseases of the heart and brain, impaired supply
of oxygen to the body organs, and even some infectious
diseases occur as a result of hypoxia [1, 4, 6, 9]. There-
fore, protection of the body from hypoxia and its unde-
sirable effects is an urgent problem of practical medi-
cine and is of great social importance [2, 7, 10, 11].

Methods for protection of the organism from hypoxia
have not been fully studied by pharmacologists and patho-
physiologists. These methods are divided into two types.
The first one is the natural increase of the body’s resis-
tance to hypoxia, and the second type is the use of new
drugs of the natural origin possessing the antihypoxic
and antioxidant activity in the medical practice [8, 21].
Taking all of this into account the aim of our research was
to study the antihypoxic action of the biologically active
mixtures obtained from Fraxinus excelsior (European
ash) growing in Azerbaijan Guba region and Phlomis
pungens (Jerusalem sage) from the Nakhichevan Auto-
nomous Republic [15-20] and compare their action with
a-tocopherol and mexidol.

Materials and Methods

When conducting our study the methods of acute
hypobaric hypoxia were used.

The model of acute hypobaric hypoxia was created
using white rats in an airless pressure chamber. The pres-
sure was measured by an altimeter, the rate of hoisting —
by a variometer. The animals were hoisted at an altitude
of 11.000 m and at the rate of 25 m/s (198.7-185 mmHg).

This position was held for 10 min. Then the animals were
returned to their previous position for 5 min. To elimi-
nate hypercapnia the CO, absorber (30-35% alkali) was
placed to the chamber. To create the same conditions of
hypoxia simultaneously 3 animals of each group (expe-
rimental and control) were placed to the chamber. There
was the own control group for each experimental group
[5, 12]. The life span of animals and the number of sur-
viving rats were calculated.

To compare the antihypoxic resistance of biologi-
cally active mixtures obtained from Fraxinus excelsior
and Phlomis pungens with a-tocopherol and mexidol these
substances were injected into the abdominal cavity of the
animals 40 min before the experiments. The control group
of animals was injected the same amount of physiologi-
cal salt solution.

The data obtained during the experiments were sta-
tistically processed in accordance with the current re-
quirements. The group results were arranged in a set of
variations. For each group the arithmetic mean (M), its
standard error (m), as well as the maximum (max) and
minimum (min) limits were determined.

All calculations were performed in Excel spreadsheet [3],
and the results were summarized in Table.

Results and Discussion

The resistance of biologically active mixtures obtai-
ned from Fraxinus excelsior and Phlomis pungens to
hypoxia was studied compared to a-tocopherol and me-
xidol in male and female white rats on the background of
hypobaric hypoxia. The similar experiments were also
conducted on intact white rats. The rats were injected
abdominally with the biologically active mixture from
Fraxinus excelsior in the dose of 300 mg/kg, the bio-
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logically active mixture from Phlomis pungens in the
dose of 400 mg/kg and a-tocopherol and mexidol in the
effective doses of 200 mg/kg.

The biologically active mixtures obtained from both
plants showed the antihypoxic action in female and male
white rats. Thus, the biologically active mixture from
Fraxinus excelsior in the dose of 300 mg/kg injected
abdominally increased the resistance to hypoxia in both
male and female rats. The results of the control group
of male rats were 9.19+0.31 min, with introduction of
the biologically active mixture from Fraxinus excelsior
(300 mg/kg) the results increased to 12.20+0.04 min.
Therefore, when using the biologically active mixture
from Fraxinus excelsior in male rats the resistance to
hypoxia statistically increased by 32.8%. The antihypoxic
effect of the biologically active mixture from Fraxinus
excelsior was also observed in female rats. The results of
the control group were 8.59+0.16 min, while on the back-
ground of the biologically active mixture from Fraxinus
excelsior (300 mg/kg) they were 11.23+0.05.

The results obtained have shown that the biologi-
cally active mixture of Fraxinus excelsior in the dose
of 300 mg/kg increases the resistance of male rats by
32.8%, and female rats by 30.7% to hypoxia.

The similar powerful antihypoxic effect was obser-
ved with abdominal introduction of the biologically ac-
tive mixture of Phlomis pungens in the dose of 400 mg/kg.
he results of the control group were 0.31+9.19 min in
male rats, while when using the biologically active mix-
ture from Phlomis pungens (400 mg/kg) they were 10.64+
+0.33 min. This means that the biologically active mix-
ture from Phlomis pungens in the dose of 400 mg/kg
statistically increased the resistance to hypoxia by 15.8%
(p<0.01) in male white rats. When introducing the biolo-
gically active mixture from Phlomis pungens in the dose of
400 mg/kg to female rats the results were 9.30+0.03 min,
and the values of the control group were 8.594+0.16 min.
Thus, the resistance to hypoxia of female white rats re-
ceiving the mixture from Phlomis pungens (400 mg/kg)
statistically increased by 8.3%.

To check the efficiency of the results obtained the
mixtures studied were compared to the action of the na-
tural antioxidant a-tocopherol and the synthetic antioxi-
dant mexidol. The research demonstrated that the abdomi-
nal injection of a-tocopherol in the dose of 200 mg/kg
increased the resistance to hypoxia in the group of white
male rats compared to the control. The results of the
control group were 9.19+0.31 min, while the introduc-
tion of a-tocopherol (200 mg/kg) increased the results
to 10.40+0.33 min. Thus, a-tocopherol statistically in-
creased the resistance to hypoxia of male white rats by
13.2%. The antihypoxic effect was also observed in ex-
periments with female rats. The results in the control
group of female rats were 8.59+0.16 min, while when in-
troducing a-tocopherol they increased to 9.30+0.03 min.
Thus, a-tocopherol statistically increased the resistance in
female white rats by 8.7% compared to the control group.

As aresult of our studies conducted with mexidol it be-
came clear that with its abdominal injection (200 mg/kg)
the resistance to hypoxia of male white rats increased

Table

The effects of biologically active mixtures obtained
from Fraxinus excelsior in the dose of 300 mg/kg
and Phlomis pungens in the dose of 400 mg/kg on

resistance to hypoxia compared to the action of
200 mg/kg of a-tocopherol and 200 mg/kg
of mexidol (M+m, n = 10)

Gender
Study groups

Male Female
Intact (0.9% NaCl) 9.19+0.31 8.59+0.16
(n=10) (8.31-11.26) (8.18-9.51)
Mexidol - 200 mg/kg | 11.60+0.42 10.34+0.05
(n=10) (10.03-14.14)** | (10.12-10.58)**
Vitamin E - 200 mg/kg |  10.40+0.33 9.34+0.06
(n=10) (9.18-12.16)* | (9.12-9.56)**
Zgg’”m"g /i‘éngens‘ 10.64+0.33 9.30+0.03

- *% i *
=10 (9.2-12.29) (9.14-9.48)
gg’(;‘ﬁ us/lfxcels’ or= 12.20+0.04 11.2340.05
=1 (% 9 (12-12.44)** | (11.02-11.43)**

Note: statistical correlation of the values of the intact group and
the difference: * — p<0.05; ** — p<0.01

compared to the control group. The results of the cont-
rol group were 9.19+0.31 min in male rats, while when
using mexidol in the dose of 200 mg/kg the results in-
creased to 11.60+0.42 min. Thus, when using mexidol
the resistance to hypoxia of male white rats statistically
increased by 26.2%. The antihypoxic effect was also ob-
served in female rats. The results in the control group
were 8.59+0.16 min, and the results with mexidol were
(200 mg/kg) increased to 10.34+0.05 min. Therefore,
when using mexidol the resistance to hypoxia of female
white rats compared to the control group statistically
increased by 20.3%.

The results of the study are given in Table.

Summarizing our studies it has been concluded that
along with the absence of the toxic action both biologi-
cally active mixtures are competitive with the natural
antioxidant a-tocopherol and the synthetic antioxidant
mexidol in increasing the body’s resistance to hypoxia.
According to the research results the biologically active
mixture from Fraxinus excelsior in the dose of 300 mg/kg
has the strongest antihypoxic action; the next is the mixture
from Phlomis pungens in the dose of 400 mg/kg. By the
effect to the hypoxia resistance these substances can be
arranged as follows: Fraxinus excelsior >Phlomis pun-
gens > mexidol > a-tocopherol.

CONCLUSIONS

The biologically active mixture from Fraxinus excelsi-
or in the dose of 300 mg/kg, and the biologically active
mixture from Phlomis pungens in the dose of 400 mg/kg
have increased the resistance of white rats with hypoxia
compared to a-tocopherol and mexidol in the doses of
200 mg/kg.
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Ais CYMU BIONON4YHO AKTUBHUX CYMILLEW, OOEPXXAHUX 3 AACEHA 3BUYANHOIO
(FRAXINUS EXCELSIOR) TA 30MNMHUKA KOJTKOYOIO (PHLOMIS PUNGENS), HA OMIPHICTb
00 rNOKCIi BITUX LLYPIB Y NOPIBHAHHI 3 AIEK0 MEKCUAONY TA a-TOKO®EPOIY
I.A.Taxipoe, B.5l.Acmemoe, T.A.CynelimaHos, ®.[].A63ynkepimoea, M.M.laHice,
3.H0.Axmedoes

Knroyoei cnoea: zinokcis; a-mokogheporn,; mekcudorn; Fraxinus excelsior; Phlomis pungens

Memoro daHoOi pobomu cmario 8u84eHHsT aHmMu2unokcaHmHoi Oii 6iofio2iYHO akmueHUX cymiwed, odep-
)KaHux 3 SlceHsi 3guyaliHozo (Fraxinus excelsior), ujo pocme 8 'ybuHcbkoMy patioHi AsepbalidxaHy,
ma 3orHuka komntodozo (Phlomis pungens), wo pocme 8 HaxidegaHchkili ABmoHOoMHIl Pecrybriiuj.
HocnidxeHHsi nposedeHe Ha moderi 20cmpoi einobapuyHoOI 2inoKcil Ha wlypax-caMusx ma wypax-
camuysix. B sskocmi npenapamig rnopieHsIHHS 8UKOpUCMOo8ys8asiu a-mokKogepon ma Mekcudor y 0o3ax
200 me/Ke. bionoeiyHO akmuseHi cymiwi 3 SceHs 38uyvaliHo2o (300 me/ke) ma 3onHUKa KOo4o20
(400 me/ke) i pechepeHm-nipenapamu 8800UMU 8HYMPIlWHBLOOHEPEBUHHO 3a 40 xeunuH 00 rnoYyamky
ekcriepumeHmy. BcmaroerneHo, wo 3a dieto Ha onipHicmb opaaHiamy Ao 2ifokKcii 0ocnioxyseaHi pedo-
BUHU MOXHa po3maulysamu HacmyrnHUM YUHOM: 5IceHb 38uyvaliHull > 30MHUK KOmroYull > MeKcuoors
> a-mokKogheporn.
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DEVUCTBUE CYMMbl BUONTOMMYECKU AKTUBHbIX CMECEN, MNONYYEHHbIX U3 ACEHSA
OBbIKHOBEHHOI'O (FRAXINUS EXCELSIOR) N 30MHUKA KOJTKOYEIO (PHLOMIS
PUNGENS), HA COMNMPOTUBINAEMOCTb K T’MNMOKCUU BEJbIX KPbIC B CPABHEHUU

C OENCTBUEM MEKCUOOJA U a-TOKODEPOJNA

UN.A.Taxupoe, B.51.Acmemoe, T.A.CynelivaHos, ®.[].A603ynkepumoea, M.M.IaHues,
3.10.Axmedos

Knrodeenble crioea: 2urokcusi; a-mokoghepors; mekcudor; Fraxinus excelsior; Phlomis pungens
Llenbto daHHOU pabombi cmario u3ydeHue aHmuaunokcaHmHo20 delicmeusi 6uonoau4ecKy akmueHbIX
cMmecel, roryyYeHHbIX U3 rnpouspacmarwezo 8 ['ybuHckom patioHe AsepbalidxaHa SlceHs 0bbIK-
HoeeHHo20 (Fraxinus excelsior) u 3onHuka kontodeeo (Phlomis pungens), npou3spacmaruiezo 8
HaxuuyesaHckoli AemoHoMHoU Pecnybniuke. WccrnedogaHue nposedeHO Ha Modenu ocmpou aurno-
bapuyeckoll eunoKcuu Ha Kpbicax-caMKax U Kpbicax-camyax. B kauecmee npenapamos cpagHeHust
ucrnosnb308aHbl a-mokogepor u mekcudon 8 0o3ax 200 ma/ka. buonoasuyecku akmueHble cMecu, ro-
Jly4eHHble u3 SceHsi 0bbikHogeHH020 (300 ma/ke) u 3onHuka Komwodeeo (400 me/ke), u peghepeHm-
npenapamsel 88600uUsIU 8HYMpPUbPOWUHHO 3a 40 MuHym 00 Havana SKcriepuMeHma. YcmaHOo8/eHo,
4ymo no e030elicmeu0 Ha CONPOMUBNISIEMOCMb Op2aHu3Ma K 2urokcuu uccredyemsie seujecmea
MOXHO pacronoxums credyruwum obpasom: HceHb 00bIKHOBEHHbIU>30MHUK KOMo4ult>mMeKcudorn>
a-mokoghepor.



