UKRAINIAN BIOPHARMACEUTICAL JOURNAL, No. 4 (45) 2016 ISSN 2311-715X

UDC 616.36:57.034:577.12

K. 0. KaLko}, S. M. DRoGovoZ}, S. YU. SHTRIGOLY, A. V. KONONENKO?, V. A. ULANOVA?,
T. K. YUDKEVICH?

INational University of Pharmacy
2The Central Research Laboratory in National University of Pharmacy

CIRCADIAN CHARACTERISTICS OF THE GLUTARGIN
INFLUENCE ON PROTEIN AND PURINE METABOLISM
UNDER THE CONDITIONS OF CHRONODETERMINATED
ACETAMINOPHEN HEPATITIS IN RATS

The aim of the work was to determine the circadian characteristics of the glutargin influence on protein and pu-
rine metabolism under the conditions of chronodeterminated acetaminophen hepatitis in rats. Typical phatology was
simulating by acetaminophen administration (dose of 1000 mg/kg on the rat) in such periods and hours of the day
and night as morning (9.00), afternoon (15.00), evening (21.00), and night (3.00). The glutargin was administration
in medical-preventive regime, that is an hour before the acetaminophen administration and two hours after in dose of
135 mg/kg on the rat. As the results of this investigations was determined that glutargin administration against the
background of the chronodeterminated acetaminophen hepatitis hadn’t been characterized by changes of total pro-
tein and albumin contents, while the increasing level of carbamide was depending on circadian group of medicament
(on 10-33 %) and decreasing level of uric acid was only in medicament of 9.00 am group (on 24 %). Obtained results

should be taken into consideration in developing of glutargin chronoportrait.
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INTRODUCTION

Hepatobiliary system diseases are widely spread pa-
thology that takes a significant place in morbidity and
mortality of the population. A wide range of medical pro-
ducts are used for the pharmacological correction of this
diseases. It is necessary to mark a group of specific me-
dicines that have influence directly on hepatic - hepato-
protectors [10]. The pharmaceutical market of hepato-
protectors is quite diversified. It represented by medi-
cines of herbal, chemical, synthetic and combined com-
positions [3, 5]. A special role in the therapy among na-
tional drugs taking place the glutargin (L-glutamine and
L-arginine mix ), this medicine based on amino acid. High
therapeutic effectiveness of the glutargin had been con-
firming in practice during the treatment the massive out-
break of viral hepatitis A (Sukhodolsk, Lugansk region
in 2003) [5, 10].

Rapid development of chronobiology, chronopatho-
logy and chronomedicine makes the requirement for know-
ledge of the peculiarity in drugs “chronoportraits”. Drugs
prescription will help us to optimize pharmacotherapy
in view of circadian maximum of pharmacological and
minimum of it’s toxic effects, because it will allows us
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to use wellknown medicines with much higher effective-
ness, reducing or completely neutralizing it’s side effects.

The model of acute acetaminophen hepatitis is often
used on preclinical stages during studying the perspec-
tive hepatoprotectors because of the liver injury’ similar
pathogenesis, that is observed in consequence of anti-
biotic, antifungal, antiepileptic and another medicines’
pharmacotherapy with potential hepatotoxity [2, 5]. A key
part of the liver in protein and purine metabolism is well
known, and determination of hepatoprotectors influence
on protein metabolism (anabolic effect) is a component
of overall analysis of drugs’ hepatoprotective activity.
Exploration the circadian dependence of glutargin influ-
ence in protein and purine metabolism under the con-
ditions of acute acetaminophen hepatitis will allow us
to consider the obtained information for characterizing
drug’ “chronoportrait”.

Aforementioned confirms an actuality in carrying the
chronopharmacologiacal investigations of the glutargin
hepatoprotector with the aim of identifying it’s chrono-
pharmacologiacal specificity.

MATERIALS AND METHODS
Circadian dependence of the glutargin influence on
protein and purine metabolism have been studying during
spring season (in March 2015) by chronodeterminated
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Table 1

THE GLUTARGIN INFLUENCE ON CIRCADIAN RHYTHMS OF PROTEIN AND PURINE METABOLISM (n = 96)

Indices Group of animals 03.00 09.00 15.00 21.00
IC 80.22 + 4.05 75.06 + 2.05 71.06 +4.16 73.60 + 2.44
Total protein, gr/I Ccp 69.97 £ 1.41* 71.06 + 2.56 74.68 + 2.82 72.65 + 3.86
CP + glutargin 75.51 £ 4.04 74.87 £1.55 77.48 £1.47 77.10 £ 2.89
Index’ amendment when the glutargin was _ _ _ _
taken with regard to CP
IC 41.85+1.52 37.31+1.18 42.26 +0.90% 45.17 + 3.48%
Albumin, gr/1 Ccp 41.23 £0.90 40.88+1.13 38.88 £ 2.25 40.79 £ 1.55
CP + glutargin 39.03 +£0.33 39.63 +1.26 42.73 +2.22 43.77 +3.31
Index’ amendment when the glutargin was _ _ _ _
taken with regard to CP
IC 13.61 +1.53 12.10 £ 1.03 11.51+£1.12 12.43 £1.11
Carbamide, mmol/l CP 9.75 £ 0.21* 11.43 £0.73 9.69 + 0.24 9.29 + 0.29*
CP + glutargin 11.10 £ 0.71 12.60 £ 1.10 11.92 £ 0.62** 12.36 + 0.48**
Index’ a@endment when the glutargin was Mao 10 % 123 % 133 9
taken with regard to CP
IC 13.16 £ 1.01 14.24 £+ 1.37 12.44 +0.83 13.07 £0.73
Urea acid, mkmol/1 CP 15.14 + 1.62 24.07 £ 0.90"7% 11.00 £ 1.90 21.73 £+ 2.16"/%
CP + glutargin 14.06 +0.42 18.30 + 1.94** 12.80 £ 1.43 19.11 £ 0.99
Index’ amendment when the glutargin was
taken with regard to CP - V24% - -

Note: n - the number of animals in experience; * - index deviation authentically and significantly differ from index of intact animals (p < 0.05);
** - index deviation authentically and significantly differ from index of animals group with hepatitis (p < 0.05); # - index deviation authentically
and significantly differ from minimal index in group of intact animals (p < 0.05); & - index deviation authentically and significantly differ from

minimal index in group of animals with hepatitis (p < 0.05).

acetaminophen liver injury’ model. Had been investigated
96 rats (females) by 8 animals from each circadian group
of intact control, the model pathology and the glutargin
administrated rats. Modelling of acute acetaminophen he-
patitis had been reproduced by single acetaminophen ad-
ministration (1000 mg/kg) on following periods and hours
of the day: morning (9.00), afternoon (15.00), evening
(21.00) and night (3.00).The glutargin had been administ-
ration to rats in medical-preventive regime (an hour before
acetaminophen administration and two hours after) in
dose of 135 mg/kg [7]. Decapitation of animals with blood
sampling for getting blood serum had been realized after
acetaminophen administration through 24 hours. Con-
tents of total protein, albumin, carbamide and uric acid
had been identifying in blood serum with the help of stan
dart test-sets that were manufactured by “Filisit-diagnos-
tic” and “SpaynLab” [4].

Experiences had been realizing under IR - lamp with
the purpose of leveling the influence of optical factor on
melatonin synthesis in the evening and night [9]. Obtai-
ned results had been processing with the help of Cosi-
nor-Analisis 2.4 for Excel 2000/XP program, statistical
programs package “Statistica 8,0” and nonparametric Mann-
Whitney U-test. By comparing statistical indices was ac-
cepted the significance level p < 0.05 [6].

With the help of Cosinor-Analisis 2.4 for Excel 2000/XP
program had been calculating the mezor (an average value
of studied index during the day) and amplitude (maximal
aberration both sides from mezor). During the chrono-
grams analysis had been determined an acrophaze (an

hour of the day when it marked the maximal value of stu-
died index) and the batiphaze (an hour of the day when
it marked the minimal value of studied index) [11].

RESULTS AND DISCUSSION

The glutargin injections against the background of
the chronodeterminated acute acetaminophen hepatitis
hadn’t been characterized by distinctive changes of total
protein contents. It is proved by mesor - rhythm value of
this index in groups of the glutargin (76.24 + 1.10 gr/1)
that was on the one level in intact rats (74.98 + 2.07 gr/1)
and in animals with control pathology (72.09 + 1.82 gr/1).
While index’s rhythm amplitude was less in 1.4 times in
glutargin groups of animals with hepatitis and was less in
1.7 times by comparison with intact rats (Tab. 2). When
glutargin was taking an acrophaze of the total protein
contents was inphased in animals with hepatitis (but not
in intact animals) and was observed on 15.00 pm while the
batiphaze was observed on 9.00 am (synphasicity with
another research groups hadn’t been registered) (Tab. 1).

An albumin contents (the total protein fraction) al-
most hadn’t been changed in comparison from the rats
with hepatitis when the glutargin was taken (Tab. 1), it
is confirming by mezor of this index: 41.29 + 1.22 gr/l
in the glutargin group and 40.44 + 0.25 gr/l in animals
with hepatitis. Rhythm amplitude growth of an albumin
contents had been observed in animals who were medi-
cated by glutargin in 2.4 times comparatively to rats from
control pathology (Tab. 1). An acrophaze of this index
in glutargin group is inphased those in intact rats and is
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Table 2

THE GLUTARGIN INFLUENCE ON CIRCADIAN INDICES OF PROTEIN AND PURINE METABOLISM
BY COSINOR-ANALISIS 2.4 FOR EXCEL 2000/XP PROGRAMME

Chronoindex Group of animals Total protein, gr/l | Albumin, gr/I Carlrnir:;/?e' Urea acid, mkmol/I
IC 74.98 £ 2.07 41.65+1.22 12.41 £ 0.55 13.23 £0.62
Mesor CP 72.09 +1.82 40.44 + 0.25 10.04 +0.25 17.98 + 0.84*
CP + glutargin 76.24 +£1.10 41.29+1.22 11.99 £ 0.45 16.07 £ 0.84
IC 4.64 +1.48 3.94 +1.48 1.06 + 0.34 0.69 +0.33
Amplitude CP 248 +1.14 1.18 + 0.88 1.07 £ 0.30 2.38+0.96
CP + glutargin 1.49 £ 0.86 2.77 £1.49 0.43 +0.30 0.75 + 0.54

Note: * - index deviation authentically and significantly differ from index of intact animals (p < 0.05).

observing on 21.00 pm while the batiphaze is observing
on 3.00 am (synphasicity with another research groups
hadn’t been registered) (Tab. 1).

The glutargin had been stimulating the growth of car-
bamide contents on 10-33 % according to circadianity
of the medicine group (Tab. 1). That’s why rhythm me-
zor of this index in the glutargin groups had been rising
from 10.04 + 0.25 (rats with hepatitis) to 11.99 + 0.45 mmol/I
when drug was taken, in this case amplitude had been
reducing in 2.5 times comparatively to animals with he-
patitis (Tab. 2). An acrophaze of the carbamide contents
in glutargin groups (9.00 am) is inphased to rats with
pathology and was observed on 09.00 am, while the ba-
tiphaze was observed on 03.00 am (synphasicity with ano-
ther research groups hadn’t been registered) (Tab. 1).

Ithad been registered an authentic reduction (on 24 %)
of urea acid contents in group of medicine on 9.00 am
comparatively to animals with control pathology when
the glutargin was taken, when it wasn’t practically sig-
nificant changes of this index’ value in another circadian
groups of medicine (Tab. 1). That's why the rhythm mezor
of urea acid contents reduction was not expressive from
17.98 + 0.84 (control animals) till 16.07 * 0.84 mkmol/1
when the glutargin was taken. The level of urea acid rhythm
amplitude contents had been decreasing distinctively (in
3.2 times), regarding to animals with hepatitis, and prac-
tically obtained the value of rats from intact control, when
the glutargin was taken (Tab. 2). An urea acid acrophaze
and the betaphase are inphased to intact and control
animals in the glutargin groups and had been registered
on 09.00 am and 15.00 pm accordingly (Tab. 1).

Thus, medical-preventive regime of the glutargin ad-
ministration in the backgroung of the chronodeterminated
acetaminophen hepatitis had a tendency to leveling up the
contents of total protein in groups of medicine on 03.00
am and 09.00 am, to increasing the level of carbamide on
10-33 % according to circadianity of the medicine group
and to decreasing the level of urea acid in group of medicine
on 09.00 am. In abovementioned conditions the glutargin
taken hadn’t stimulated the contents changes of an albumin
in regard to intact animals and rats with hepatitis.

The glutargin ability to increase the contents of blood
carbamide in pathological conditions first of all connec-
ted with the medicine’s components: arginine and glu-
tamic acid. In particular, arginine neutralizes ammonium
and transforms it into non-toxic compound the carbamide,
in this way it improves the tendency of detoxifying pro-
cesses in liver, and glutamine neutralizes ammonium ta-
king part in Krebs cyrcle [5]. The glutargin ability to in-
crease the carbamide contents during the day is charac-
terized by circadian dependence and is determined by
circadian course of the metabolic processes in hepato-
cytes [11].

The most distinctive reduction of an urea acid con-
tents under the glutargin influence had been observed
in medicine group on 09.00 am and probably was deter-
mined by circadian aspect of an antioxidant and mem-
brane-stabilizative characteristics of the glutargin [11].
This fact prevents the intracellular components going out
into blood serum and saving activity of an urease enzy-
me (when medicine taking in the morning). This ferment
takes part in urea acid metabolism till the final product
an allantoin in hepatocytes [1]. All abovementioned re-
sults should be considered in the overall development of
the glutargin chronoportrait.

CONCLUSIONS

1. In conditions of the chronodeterminated acetamino-
phen hepatitis glutargin taking hadn’t been charac-
terized by changing the contents of total protein and
albumin in all circadian groups of medicines.

2. The glutargin taking against the background of the
chronodeterminated hepatitis had been characteri-
zed by increasing level of carbamide contents in all
circadian groups of medicine with the most signifi-
cant and authentic growth of this index in the eve-
ning and night (23-33 %).

3. Decreasing level of urea acid (on 24 %) when the
glutargin was injected against the background of
acetaminophen pathology had been observed only
in the morning without changes of the index value
during another periods of the day.
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LIMPKAIAHHI OCOBJIMBOCTI BIJIUBY IJIYTAPTIHY HA BIJIKOBU# TA IIYPUHOBH1 OBMIHU B YMOBAX

XPOHOAETEPMIHOBAHOTI'O ITAPALIETAMOJ/IOBOTI'O TEITATUTY Y L1YPIB
MeToto faHOi po60TH 6y/10 BCTAHOBJIEHHS IUPKaZiaHHUX 0COBJIMBOCTEN BIJIMBY IVIyTapriHy Ha
6iJIKOBMH Ta NypUHOBUH 06MiHM B yMOBax XpOHO/ETEPMiHOBAHOI0 ApaL,eTaMOJIOBOI'O rellaTUTY y
mypiB. Moze/ibHy naToJIOTiI0 BiATBOPIOBaIU BBeleHHSM napateTtamosy (y 703i 1000 mr/kr uyypa)
B Taki nepioau Ta roguHu ao6u: pankoBui (09.00), nennuit (15.00), Beuipniit (21.00) Ta HiYHUH
(03.00). nyTaprix BBoAMIU B JIiKyBa/JbHO-NPOdilaKTUYHOMY pexuMi, To6To 3a 1 rof 10 BBeIeHHS
naparneTaMoJ1y Ta 2 rof mics nporo B 03i 135 mr/kr wgypa. B pe3ysnbrati npoBeieHUX LOCTiXKeHb
BCTaHOBJIEHO, 1110 BBeJleHHA IJIyTapTiHy Ha TJ/i XpOHO/eTepMiHOBAHOI0 NapaleTaMo/I0BOTO Temna-
TUTY He XapaKTepU3yBajocs 3MiHAaMU BMICTY 3arajibHOro 6ijika Ta aJb0yMiHy, TOAI sIK 36i/bLIEH-
HSI BMICTY CEYOBHHM 3aJieXaslo BiJ nupkajiaHHoCTi rpynu npenapaty (Ha 10-33 %), a 3MeHIIeHHsA
BMICTy Ce40BOI KMCJIOTH CcriocTepirasocs jiniie B rpymi npemnapaty o 09.00 (va 24 %). OTpumaHni
pesyJIbTaTH CJIi/i BpaXoBYBAaTH NPU PO3POOLi XpPOHOIIOPTPETY Iy TapriHy.
Ki1040Bi ci10Ba: neviHka; 6iIKOBUM 06MiH; I1yTapriH
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LIMPKAIMAHHBIE OCOBEHHOCTH BJIMSHUS IJIYTAPTUHA HA BEJIKOBBIN U ITYPUHOBBI OBMEHbI

B YC/IOBUAX XPOHOAETEPMUHUPOBAHHOTI'O ITAPALIETAMOJIOBOI'O T'EINTATUTA Y KPbIC
Llesbro JaHHOH paboThI ABJIAETCA ONpe/ie/ieHrue IUPKaJHaHHbIX 0COOEHHOCTEN BJIMAHUA IIyTap-
rMHa Ha 6eJIKOBBIM M IypPUHOBBIH 0GMEHbI B YCJIOBUSAX XPOHO€TEPMUHUPOBAHHOTO MapaleTaMo-
JIOBOTO TeNaTHUTa y KpbIC. MOJIe/IbHYI0 NATOJIOTHI0 BOCIPOM3BOAU/IN BBeJleHUEM NapaleTamoia
(mo3a 1000 Mr/Kr AJ1s1 KpbICHI) B CIeAYIOIINe TePHUO/bI U Yackl CyTOK: yTpeHHU (09.00), fHeBHOM
(15.00), BeuepHui (21.00) 1 HouHo# (03.00). [yTapriuH BBOAU/IN B JJe4e6HO-NPOPUIAKTUIECKOM
pexXHMe, TO ecTb 3a 1 yac Z10 BBeJleHUs TapaleTaMosia U yepes 2 yaca rocJje B fo3de 135 mMr/kr ass
KpbICBL. B pe3ysibTaTe NpoBe/jeHHbIX UCCIEJ0BAaHUI yCTAHOBIJIEHO, YTO BBEJIEHHE [VIyTapriuHa Ha
¢$oHe XpOHOZETEPMUHUPOBAHHOTO MapaleTaMoJI0BOr0 rellaTUTa He XapaKTepHU3UpoBaJIoCh U3Me-
HEHUSMH cofiepaHus 0611ero 6esika ¥ aibbyMHHa, TOT/A KaK yBeJndeHHe coJiepXKaHUs MOYeBHUHbI
3aBHCeJIO OT UPKaZUaHHOCTH rpynnsl npenapara (Ha 10-13 %), a yMeHbllIeHHe COAepKaHUSA MOYe-
BOU KUC/IOTBI HAGJII0AAI0Ch TOJIbKO B rpynie npenapata B 09.00 (Ha 24 %). [losiyueHHble pe3y/ibTa-
TBI CJIe/lyeT YYUTBIBATh IPU pa3paboTKe XPOHOMOPTpPeTa IyTapryuHa.
KitoueBble c10Ba: nneyeHb; 6eJKOBbIN 00MeH; IJIyTaprUH
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