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The preclinical studies of the stress-protective activity
of “Tonus-aktiv’ homeopathic granules

Aim. To perform the preclinical studies of the stress-protective activity of a new “Tonus-Aktiv’ homeopathic me-
dicinal product.

Materials and methods. The stress-protective effect of the “Tonus-Aktiv’ homeopathic medicinal product (MP)
and the reference drug — “Stress-gran” homeopathic granules were studied on the model of neuromuscular tension
by Selye. The stress-protective effect of the drugs was assessed by the conventional methods described in the sci-
entific literature and the corresponding current instructional guidelines. All factual material was processed by variational
statistics methods using parametric (Newman-Keuls test) and non-parametric methods of analysis (Kruskal-Wallis,
Mann-Whitney).

Results and discussion. It was found that “Tonus-Aktiv’ had a pronounced gastro-protective effect, reducing the area
of ulcers by almost 3 times, having a statistically significant antioxidant effect, reducing the level of TBA (thiobarbituric
acid) active products in the liver homogenate. It did not have a normalizing effect on the protein metabolism, but it did
contribute to enhancing energy-supplying metabolic processes: aerobic glycolysis indicated by a reliable increase of
the pyruvic acid level in the blood serum, and lipolysis, as evidenced by a significantly higher level of the total blood
lipids. “Tonus-Aktiv’ showed a pronounced antioxidant activity: it reduced the TBA level of active products in the liver
homogenate. At the same time, the level of endogenous antioxidant of reduced glutathione was observed to be lower
than in the stressed animals against the background of the “Tonus-Aktiv”’ application. It indicates the physiological
nature of the stress protective activity of the drug.

Conclusions. A moderate stress-protective activity of “Tonus-Aktiv’ homeopathic granules can be observed; it is
caused by antioxidant properties, as well as a probable activating effect on the hypothalamic-pituitary-adrenal system,
which may be manifested by the protective action.
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1 XapkiBCbkui HauioHanbHWI yHiBepcuTeT imeHi B. H. KapasiHa, Ykpaina

2HauioHanbHu hapmaLueBTUYHUIA YHiBepcuTeT MiHicTepcTBa OXOpPOHM 300p0oB’'st YKpaiHu
[okniHiuHi gocnimkeHHA CTPeCcnpPOTEeKTUBHOI aKTUBHOCTi roMeonaTU4YHUX
rpaHyn «TOHyCc-aKTUB»

MeTa po6oTtu. [poBeaeHHs JOKMIHIYHMX AOCMiIKEHb 3 BUBYEHHS CTPECTPOTEKTUBHOI aKTMBHOCTI HOBOMO rOMeo-
naTU4HOro nikapcbkoro 3acoby « TOHyc-akTuBY.

Marepianu Ta meToau. CTpecnpoTeKTUBHY Ail0 rOMeonaTuYHOro nikapcbkoro 3acoby (J13) « ToHyc-akTuB» Ta 3aco-
Oy NOPIBHAHHS romeonaTtu4HUX rpaHyn « CTpec-rpaH» BYBYanu Ha MOAENi HEPBOBO-M’A30BOr0 HanpyxeHHs 3a Cenbe.
OuiHka cTpecnpoTekTMBHOI Aii J13 npoBoaunacs 3aranbHONPUNHATUMU METOAaMU, ONMCaHMMK Y HaYKOBIW niTepaTtypi,
Ta BiANOBIAHMUN YYHHMMU METOANYHUMU peKoMeHAaLiIMU. Beck dhakTniHuiz matepian obpobnsanm metogamu BapiaLiii-
HOI CTaTUCTUKM 3 BUKOPUCTaHHAM napameTpuyHux (HotomaHa-Kennca) Ta HenapameTpuiHux MmeToaiB aHanisy (Kpyc-
kana-Yonnica, MaHHa-YiTHi).

Pe3ynbraTy Ta ix o6roBopeHHsi. BctaHoBNEHO, Wo « TOHyC-akTMB» BUSIBMSIB BUPAXXEHU racTPONpPOTEKTUBHUN
BMIIMB, 3HWXKYOUM MOy BMPA3oK Maike B 3 pasu, YNHMB CTAaTUCTMYHO BIpOTiAHY aHTMOKCUOAHTHY Ait0, 3HUXKYHO-
yn piBeHb TBK (Tio6apbiTypoBOKNCMX) aKTUBHMX MPOAYKTIB Y roMoreHati neviHku. BiH He YnHMB Hopmanisyo4oi aii
Ha GinkoBui 06MiH, NPOTE CMPUSIB MOCUITEHHIO eHepro3abesnedyyoymx MeTaboniyHnx npouecie, 3okpema aepobHoro
rmikoni3y, Ha Lo BKa3ye BiporigHe MiABULLEHHS PiBHS KMCNOTWU NiPOBUMHOIPaAgHOI y CMpOBAaTLi KPOBi, Ta ninonisy, npo
LLIO CBiAYUTb BIpOrigHO BULLMIA PiBEHb 3aranbHWX MiMigiB y cMpoBartui KpoBi. « TOHYC-akTVB» BUSIBMSB BUPaXEHY aHTU-
OKCUAAHTHY aKTUBHICTb — 3HWXKYBaB piBeHb TBK akTuBHMX NpodyKTiB y romoreHaTi neviHkn. Pas3om i3 umMM Ha doHi 3a-
CcToCyBaHHSA « TOHYC-aKTUBY» CMOCTEpIrany HWXKYMI WOAO CTPECOBAHUX TBAPVH PiBEHb EHAOMEHHOTO aHTUOKCUAAHTY
BiHOBMEHOrO MIOTATIOHY, LU0 3acBigvye (i3ionoriYHMn xapaktep CTPeCnpoTEKTUBHOI akTUBHOCTI J13.

BucHoBku. MoxHa KOHCTaTyBaTV MOMipHY CTPECNPOTEKTUBHY aKTUBHICTb TOMEONaTUYHUX rpaHyn « TOHyC-akTUBY,
sika 06yMOBIeHa aHTUOKCUAAHTHYMU BNACTUBOCTAMM, @ TaKOX iIMOBIPHUM aKTMBI3YHOUMM BMIMBOM Ha rinoTanamo-rino-
hizapHO-HaQHVPHMKOBY CUCTEMY, LLIO MOXE BUSIBNSITUCH MPOTEKTUBHOI Ji€l0.

Knrovoei cnoea: comeonamisi; CUHOPOM XPOHIYHOI 8momu; OOKIiHIYHI OOCIOXeHHS;, cmpecrnpomeKkmuseHa
akmueHicmb
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' XapkoBCkuii HaumMoHarnbHbIN yHMBepcuTeT umenmn B. H. KapasuHa, YkpanHa

2 HaumoHanbHbIN dhapmaueBTUYecknii yHnsepcuteT MMHUCTEpPCTBA 34paBOOXpaHEHMs1 YKpanHbl
HOK.HVIHVNECKVIe nccnenoBaHusA CTpeccnpOTEKTMBHOﬁ dKTUBHOCTU roMeonaTn4eCKux
rpaHy”n «TOHyc-akTUB»

Llenb pab6otbl. lNpoBedeHve JOKMMHUYECKUX UCCIEA0BAHUI MO N3YYEHUIO CTPECCMPOTEKTUBHON aKTUBHOCTU HO-
BOrO roMeonaTnyeckoro NekapCTBEHHOIO CPeacTBa « TOHYC-aKTUBY.

Martepumanbi n metoabl. CTpeccnpoTeKTUBHOE AENCTBME roOMeonaTuyeckoro nekapcteeHHoro cpeactea (J1C)
«TOHyC-aKTVB» U CpeACTBa CpaBHEHWUsI roMeonaTuyeckmx rpaHyn «CTpecc-rpaH» usyyanu Ha Mogenu HepBHO-Mbl-
LevHoro HanpsixeHus no Cenbe. OueHka cTpeccnpoTekTMBHOro Aerictaus JIC nposogmnach o6LWenpuHATEIMA METO-
AaMu, ONMCaHHBIMU B HAY4YHOW NUTepaType U COOTBETCTBYIOLLMX AECTBYIOLLMX METOANYECKMX pekoMeHaaumsx. Becb
akTnyeckuii matepman obpabaTeiBany MeTogamu BapMaLMoHHOW CTaTUCTMKM C UCMOMb30BaHWEM NapamMeTpru4eckmx
(H’romaHa-Kennca) n HenapameTpuyecknx metofoB aHanusa (Kpyckana-Yonnuca, MaHHa-YnuTtHn).

Pe3synksTaThbl M X 06CcyxaeHue. YCTaHOBMNEHO, YTO « TOHYC-akTVB» NPOSBNSAN BblpaXXeHHOE racTponpoTEKTUBHOE
BMUSIHWE, CHWKas MoLlaAb 538 NoYTv B 3 pasa, okasbiBan CTaTUCTUYECKM BEPOSTHOE aHTMOKCUAAHTHOE AEeNCTBUe,
cHuxas ypoBeHb TBK (TMo6apbuTypoBoOKMCIbIX) aKTUBHBIX NPOAYKTOB B romoreHate nedeHn. OH He ocyLLecTBAsN
HOpManuaupytoLLlero AencTems Ha 6enkoBbI 06MeH, OAHaKO CMOCcOBCTBOBAN YCUEHNIO dHeprocHabxatoLwmx metabo-
FINYECKMX NPOLIECCOB: a3pPOBHOro FMMNKOMMN3a, Ha YTO yKasblBaeT JOCTOBEPHOE MOBbILLIEHNE YPOBHSA MMPOBUHOIPaAHOW
KMCMNOTbI B CbIBOPOTKE KPOBU, Y NMMONN3a, O YeM CBUAETENbCTBYET AOCTOBEPHO GoMnee BbICOKUIA YPOBEHb OOLLMX K-
NUAOB B CbIBOPOTKE KPOBU. « TOHYC-aKTUBY MPOSIBISAN BblPaXXEHHY aHTUOKCUAAHTHYH akTUBHOCTb — CHUXKAar YPOBEHb
TBK akTvBHbIX NPOAYKTOB B roMoreHaTte neveHu. Bmecte ¢ aTum Ha hoHe npumeHeHnsa « TOHyc-akTuB» Habnioganm
6oree HU3KNIA OTHOCUTENBHO CTPECCUMPOBAHHbIX XUBOTHBLIX YPOBEHb SHAOTEHHOTO aHTUOKCUAAHTa BOCCTAHOBIIEHHOTO

IIOTATUOHA, YTO CBMAETENLCTBYET O (PM3MONOrMUYECKOM XapaKkTepe CTPECCNPOTEKTUBHOM akTuBHOCTK J1C.

BbiBoAbl. MOXHO KOHCTATUPOBaTb YMEPEHHYH CTPECCTPOTEKTBHYH aKTUBHOCTb FOMEONATUYECKMX rpaHyn « ToHyC-
aKTmB», KOTopad oGycnoaneHa AHTUOKCUOAHTHbLIMU CBOI7ICTBaMI/I, a TaKkkKe BEepPOATHbIM akKTUBUPYHOLWNM BITUAHNEM Ha
FVII'IOTaJ'IaMO-FI/II'IOCt)I/I3apHO-Ha,ELI'IOHe'~IHI/IKOByPO CUCTEMY, YTO MOXET NpPoABNATLCA MPOTEKTUBHLIM rELeIZCTBI/IeM.

Knrodeenle cnoea: comeonamusi; CUHOPOM XPOHUYECKOU ycmarocmu,; OOKIIUHUYECKUe uccriedo8aHusi;

cmpeccrpomeKkmusHasa akmueHOCMb

Introduction. The clinical relevance and extremely
high prevalence of the chronic fatigue syndrome (CFS)
as a multifactorial biopsychosocial phenomenon causes
its diversified study worldwide (10-37 cases per 100.000 po-
pulation) [1, 2]. However, through the prism of modern
therapeutic practice realities, it is the pharmacological
approach to the study of this problem that is considered
the most appropriate. The excessive urbanization rate
in economically developed countries has provoked an
increase in the number of recorded CFS cases since this
pathology is now considered a “disease of civilization”.
The disease under study is considered to be polymorphi-
cally determined, i.e. it has no strict localization by geo-
graphical or socio-demographic criteria, but is more com-
monly reported in large cities with the high population
density, standards of living, and the low stress-protec-
tive activity. An equally important factor that provokes
the occurrence of CFS is the imbalanced emotional-co-
gnitive load and the process of day regimen disharmo-
nization, which becomes a “cornerstone” in the forma-
tion of the so-called “vicious circle” [1-4].

Today, the promising area of research in pharmaco-
logical practice is development and application of me-
dicinal composite forms that can affect various stages of
the pathological process. Homeopathic therapy, which
is safe, effective and maximally individual, has been suc-
cessfully used as the basis for integrated CFS treatment
[5, 6]. In the USA, Germany, England and other econo-
mically developed countries, homeopathic products are
included into the CFS treatment scheme together with
allopathic medicinal products as they have the same de-
gree of authority and clinical evidence [2, 6].

In view of the above, Gaidukova O. O., Candidate
of Pharmacy (Ph.D.), under the supervision of Tikho-
nova S. O., Doctor of Pharmacy, developed “Tonus-Aktiv”,
anew complex homeopathic drug for the CFS treatment.
With the purpose of further implementation of the drug
into medical practice, the preclinical studies to clarify
its specific activity were performed.

The aim of the study was to perform the preclinical
studies of the stress-protective activity of a new “Tonus-
Aktiv”’ homeopathic medicinal product.

Materials and methods.The stress-protective effect
of homeopathic medicinal product (MP) and the reference
drug — “Stress-gran” homeopathic granules — were studied
on the model of neuromuscular tension by Selye [7, §].
To eliminate the effects of hormonal fluctuations, the stu-
dies were performed on white non-linear female rats weig-
hing 180-200 g. All animals were divided into 4 groups
with 6 rats in each. Group I included intact animals (IR).
Group II was the control pathology (CP) animals. Animals
of groups I1I and IV received, respectively, 71 mg/kg of
Tonus-Aktiv” and 27 mg/kg of “Stress-gran”, intramus-
cularly, within one month; the dose was converted from
the therapeutic dose for humans to the dose for rats ac-
cording to the species resistance coefficient by Rybo-
lovlev Yu. R. [9].

All drugs were administered within 4 weeks before
exposure to stress. Animals of the CP group received
purified water in the volume equivalent to that of MP.
The IR group was not subjected to stress. Stress was
modulated by three-hour immobilization of rats lying
flat on back on the operating table with atraumatic fixa-
tion of the extremities. The stress-protective effect of
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Table 1

The mass ratios of animal organs in conditions of immobilization stress

(H=6)) ()_( B SX)’ )_((Xmin - Xmax)
Indices IR CcP “Tonus-Aktiv” “Stress-gran”
Liver 2.93 +£0.09 3.52+£0.17* 3.05+0.37 3.00 £ 0.14**
Adrenals 0.043 + 0.003 0.044 + 0.003 0.045 + 0.005 0.042 + 0.004
Thymus 0.186 + 0.023 0.216 + 0.025 0.178 + 0.007 ** 0.180 + 0.009
Area of ulcers, . % YT Iy
in points in the stomach 0.00 (0 +0) 0.67 (0+2) 0.25(0+1) 1.67 (1 +3)%/

Notes: * — deviations are reliable for IR group values, p < 0.05; ** — deviations are reliable for CP group values, p < 0.05;
**%* _ deviations are reliable for values of the reference drug group, p < 0.05.

the drugs was assessed in two hours after the end of
the stress factor action as suggested in the instructional
guidelines [7].

The mass ratio (MR) was calculated according to
the formula:

__m
MK =1 %100,

where: m — is the organ’s mass, g; M — is the animal’s
bodyweight, g.

The gastric mucosa was examined for ulcer forma-
tion with a magnifying lens (x3).

In the blood serum of animals the biochemical pa-
rameters (pyruvic acid (PVA) in the reaction with 2,4-di-
nitrophenylhydrazine [10]), lipid peroxidation (LPO) and
the antioxidant system (AOS) status (TBA-active pro-
ducts — TBA-AP) and reduced glutathione (RG) were
determined in liver homogenates [11]. The level of glyco-
gen in the liver was studied by the method of Prokhoro-
va M. 1., Tupykova Z. N. [12, 13]. The protein and glu-
cose content in the blood serum were determined using
a kit manufactured by “Filisit-Diagnostika” (Ukraine),
total lipids — using “Lachema” (Czech Republic).

The animals were kept and manipulated in accordan-
ce with sanitary and hygienic standards and principles
of the European Convention for the Protection of Labo-
ratory Animals [13].

To obtain relevant conclusions, we used the standard
“Statistics 6.0” software package. All factual material was
processed by variational statistics methods using para-
metric (Newman-Keuls test) and non-parametric methods
of analysis (Kruskal-Wallis, Mann-Whitney) [ 14].

Results and discussion.According to the theory of
Selye, catabolic processes that increase in the body under

stress due to the activation of the hypothalamic-pituita-
ry-adrenal system lead to thymus involution, adrenal hy-
pertrophy and formation of ulcers in the stomach. All me-
tabolic processes are aimed at providing increased ener-
gy demands [8, 11, 15].

The general somatic indices of the drug stress-pro-
tective effect were MR of the adrenal glands and the thy-
mus, the degree of ulcer formation in the stomach (area
of ulcers) (Tab. 1).

The development of stress lesions caused by immo-
bilization in our experiment was characterized by a pro-
nounced gastric ulcer, as evidenced by the statistic increase
of the ulcer area in animals from the CP group compared
to IR. However, MR of the adrenal gland and thymus re-
mained at the level of IR. It may indicate a high level of
resistance to the stressor used in the experimental animals.

The analysis of other indices indicates the develop-
ment of catabolic processes in animals from the CP group:
there was a reliable decrease in the level of the blood se-
rum total protein. Increased glucose levels in the blood
serum were the result of the sympatho-adrenal system
activation, which, in its turn, led to the enhanced gluco-
neogenesis [ 12]. This is indicated by a decrease of the blood
serum protein content and by the statistically unreliable
decrease in the liver glycogen levels. A decrease in the ani-
mal resistance was accompanied by an increase in LPO
processes, as evidenced by the increased TBA-AP level
by 1.3 times in the liver homogenate of the CP animals
compared to those in the IR group against the background
of the decreased RG — component of AOS (Tab. 2).

The increased peroxide degradation of hepatocyte
membranes led to an increase in the liver MR in CP rats
compared to IR, indicating the development of swelling in

Table 2

The results of studying biochemical parameters in the blood serum
on the immobilizations stress model (X + Sy)

Indices IR CP “Tonus-Aktiv” “Stress-gran”
Glucose, mmol/I 4.75+0.20 5.66+0.52* 5.21+0.48 4,73 £0.41 **
Total lipids, g/l 2.68+0.12 2.74+0.12 3.15 + 0.20%/** 3.32+£0.20 */**
Pyruvic acid, mmol/| 0.135+0.010 0.129 £+ 0.006 0.162 £ 0.007*/**/*** 0.148 £ 0.004 **
Total protein, g/I 66.30 + 0.94 60.78 + 2.40* 59.64 + 1.72*% 59.22 + 0.75*

Notes: * — deviations are reliable for IR group values, p < 0.05; ** — deviations are reliable for CP group values, p < 0.05;
*** _ deviations are reliable for values of the reference drug group, p < 0.05.
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Table 3
The results of studying biochemical parameters in the rat liver homogenate(X + Sy)
Indices IR CcP “Tonus-Aktiv” “Stress-gran”
Glycogen, pg/100g 219.90 + 16.46 188.80 + 31.76 161.79 £ 52.26 20271+ 67.27
RG, pmol/I 7.97 +0.57 6.68 +0.28 * 579 £0.19%/** 6.21 £ 0.29*
TBA-AP, umol/g 81.38+7.91 104.94 + 8.69* 58.90 + 4.02%/** 64.46 + 6.46*/**

Notes: * — deviations are reliable for IR group values, p < 0.05; ** — deviations are reliable for the values of CP group, p < 0.05;
*** _ deviations are reliable for values of the reference drug group, p < 0.05.

the organ. At the same time, indices of the total lipid con-
tent in the blood serum and glycogen, which was at the le-
vel of IR in the liver, together with the absence of adre-
nal hypertrophy and thymic involution indicated a high
level of resistance to the stressor used in the experimen-
tal animals (Tab. 3).

The drugs studied prevented the development of stress
injuries to varying degrees. “Tonus-Aktiv’ showed a pro-
nounced gastroprotective effect, reducing the area of ulcers
almost by 3 times, having a statistically significant anti-
oxidant effect, reducing the level of TBA-AP in the liver
homogenate. In contrast, “Stress-gran’ did not show the gastro-
protective activity (the area of ulcers was much larger
than that in animals of the CP group).

Both drugs did not show a normalizing effect on the
protein metabolism, but they did contribute to enhan-
cing energy-supplying metabolic processes: aerobic glyco-
lysis indicated by a reliable increase of the pyruvic acid
level in the blood serum, and lipolysis, as evidenced by
a significantly higher level of the total lipids in the blood
serum due to the proportion of transport forms of lipids.

“Stress-gran” granules, as well as “Tonus-Aktiv”’ drug,
showed a pronounced antioxidant activity: they reduced
the TBA-AP level in the liver homogenate. At the same
time, the lower level of endogenous RG antioxidant was
observed against the background of the drug in the stres-
sed animals, indicating the physiological nature of the
stressprotective activity of the drugs since at low levels
of radicals there was no need for significant activation
of endogenous antioxidants.

Conclusions and prospects for further research.
A moderate stress-protective activity of “Tonus-Aktiv”
homeopathic granules can be observed; it is caused by
antioxidant properties, as well as a probable activating
effect on the hypothalamic-pituitary-adrenal system, which
may be manifested by the protective action. Thus, the “Tonus-
Aktiv’ homeopathic drug exhibits the stress-protective
activity, which indicates the prospects for its further study
in order to be implemented into medical practice for the in-
tegrated treatment of CFS.

Conflict of interests: authors have no conflict of
interests to declare.
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