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[IpoBeneHo wuccnenoBaHWe O BIUSHUU
pa3IMyYHBIX 103 cyabdara MarHus Ha CoOJep-
JKaHWE KaJbllMsS U XJIOpa B CHIBOPOTKE KPOBHU
KpbIc o0oero mona. B pe3ynbrare uccrienopa-
HUSl YCTaHOBIIEHO, YTO MEPOpPaTbHOE BBEACHUE
cynb(dara Maraus B 1o3e 1,7 T/Kr NpUBOIUT K
JIOCTOBEPHOMY CHUKCHHIO COACPMAHHS XJIO-
PHUIOB B CHIBOPOTKE KPOBH KPBIC-CAMIIOB, OT-
HOCHUTEIIbHO KOHTPOJIBHON IPYMIbl )KUBOTHBIX,
a B J103€¢ 5 I/KI — K YMEHBIICHUIO KOHIIEHTpa-
MU KaK XJIOpa, TaK U KaJIbLUA Y KPbIC 000€ro
oJja.

KuroueBble cjioBa: Maraus cynbhar, Kaib-
LIUH, XJIOP, TOKCHIHOCTD.

BBenenue. Ha cerogusamuuii 1eHp 00CTH-
MalMOHHBIE COCTOSIHUS BCTPEYAIOTCA J10CTa-
TOYHO yacTo. [To TaHHBIM HEKOTOPBIX 3apyOesK-
HBIX aBTOPOB XPOHUUYECKUH 3aI10p BCTPEUYAECTCS
y 1,9-27% nanuenToB B Bo3pacte 110 65 net [3].
VYV nun crapme 65 neT pacnpocTpaHEHHOCTh
JAHHOTO cocTosiHUs cocTaBiseT 12,5-30% [5].
[Ipu 3TOM M3 BCEX MALMEHTOB, CTPAJIAIOIIMX
HapyleHUsIMHU cTyina, Tuiib 34% obparatorces
3a MEIMIMHCKON momolbio [6]. B pesynsrare
BO3pacTaeT 4acToTa OECKOHTPOJIBHOTO, Camo-

We have conducted an investigation for the
influence of different magnesium sulfate doses
on the content of calcium and chloride in blood
serum of rats of both genders. As the result
of the study, we have established that peroral
administration of magnesium sulfate at dose
1.7 g/kg leads to the significant decrease of
chlorides content in blood serum of male rats,
concerning the control group of animals, and
at dose 5 g/kg to the decrease of concentration,
chloride as well as calcium in rats of both
genders.

Keywords: magnesium sulfate, calcium,
chloride, toxicity.

Introduction: At present, obstipation con-
ditions are frequently encountered. According
to some foreign authors chronic constipation is
encountered in 1.9-27% of patients aged under
65 [3]. People after 65 years have this condi-
tion in 12.5-30% of cases [5]. But of all pa-
tients with this kind of disorders only 34% call
for medical help [6]. As the result the frequency
of uncontrollable, self-treatment with depletive
agents increase, which often leads to undesir-
able side effects [4]. As the result of some de-
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CTOSITETILHOT'O MPUEMa MAIUEHTAMU CIIA0UTEIb-
HBIX CPEJICTB, KOTOPBIE 3a4acTyI0 BICKYT 3a CO-
00l TpOsIBIEHUE HEKEIATeIbHBIX MOOOYHBIX
peakuuii [4]. [Ipu 3TOM B pesynbrare npuema
HEKOTOPBIX CIAOUTENBHBIX CPEICTB, B YACTHO-
CTH cyib(ara Maruus, HaOIIOIAeTCs BBHICOKas
94acTOTa Pa3BUTHS AEKTPOIIUTHBIX HAPYIICHUN
[1], 9yTO M mpenoNpeneanIo 1ejlb HACTOALIETO
UCCIIC/IOBaHMUS.

Lesablo uccie0BaHUsA SBUIOCH U3YYECHUE
BJIMSIHUSL PA3JIMUHBIX 103 Cylb(daTa Maruus Ha
Coiep)KaHUe KaJbIMsl U XJOpa B CBHIBOPOTKE
KPOBH KpBIC 000€Tr0 IoJia.

Marepuajibl U MeTOABbI HCCIeI0BAHUS.
DKCHEpUMEHT BBINIOJIHEH Ha ayTOPEIHbIX, IMO-
JOBO3pENbIX Kpblcax JuHuUM Wistar oboero
nosa, Maccoit 220-240 rpamm. CornacHo mpo-
TOKOJIy HCCIIeIOBaHUSA OBUIO C(HOPMHUPOBAHO
3 3KCIepUMEHTAIbHBIE TPYIIBl KUBOTHBIX (B
KaxJ10i o 6 camuoB u 6 camok) [2]. Kpsicbl
IIEpBOM TIPYIIIBI CIIYKWIM KOHTpoisieM. Mccie-
nyemblii mpenapar «Maruus cynbdar, mopo-
LIOK JIJIsl IPUTOTOBJICHUS PacTBOpA Ui IpUeMa
BHYTpE» (OOO «Tynbckass (apmarneBTHye-
ckas (pabpuka») BBOIWICA B 2-X J03UPOBKaX.
[TepBas mo3a Obwia OnM3Ka K MaKCHMalIbHOU
TEpaneBTUYECKO ¢ yderoM ko3(dduimenra
nepecyera JUIsl JAaHHOTO BHUJAA JKUBOTHBIX U
cocraBimsia — 1,7 r/kr (MUHUMAaNbHAS 1032).
Bropas no3upoBka mpesmoiaraia BbISBICHHUE
BO3MOKHOTO TOKCHUECKOTO ICHCTBUS penapa-
Ta M COCTaBjsIa 5 I/Kr (MakcHMMalibHas J103a,
TPEXKpaTHas MaKCUMaJlbHasi TepareBTHYeCKas
no3a). Ilpu 3TOM KOHTpOJbHAs TpymIa Kpbic
MoJyvasa BOAY OYMIICHHYIO B SKBUOOBEMHOM
kosnuectse. McecnenyeMslil mpenapar BBOAWII-
Csl per 0s Ha IpoTsbkeHuu 7-mu aHei. Ha 8-i
JICHb BCEX OJKCIEPHUMEHTAIbHBIX IKHUBOTHBIX
MOJIBEprajii 3BTAaHA3UM IyTeM JCKaluTaluu
O] XJIOpANTHIPATHRIM Hapko3oM (350 mr/kr) u
MIPOU3BOMIIN 3200p KPOBHU JUISI TTIOCIETYOIIETO
MOJIYYEeHHUsI CBIBOPOTKH (LEHTPUPYTHPOBAHUE)
U OIIpEeeNICHHsI COJePKAHUS KaIbLUs U XJIOpa.

KoHneHTparuo Xaopu10B (MMOJIb/IT) U3Me-
psuii pOTOMETPHUECKU C MCIIOIb30BAHUEM Ha-
6opa peaktuBoB «DiaSysy». [Ipuniun merona
OCHOBAH Ha CIIOCOOHOCTH XJOPHUIOB BBICBOOO-
K/1aTh SKBUBAJEHTHOE KOJIMYECTBO THOIMOHA-
ta u3 tuounonara prytu (II). Tuoumonar o6-
pasyeT ¢ MOHAMH jKeje3a KOMIUIEKC KPacHOTo
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pletive agents administration, particularly mag-
nesium sulfate, there can be a high frequency of
electrolytic defects [1], which determined the
purpose of this investigation.

Purpose of the study is to research the im-
pact of different magnesium sulfate doses on
the content of calcium and chloride in blood
serum of both gender rats.

Materials and methods of the study. The
experiment was carried out using outbred re-
productive Wistar rats of both gender, weighed
220-240 grams. According to the trials proto-
col there were 3 experimental animal groups
formed (6 male and 6 female rats in each) [2].
The first group rats were taken as control. The
drug under study “Magnesium sulfate, powder
for solution preparation and internal adminis-
tration” (“Tula pharmaceutical plant” Itd) was
injected in 2 dosages. The first dose was close
to the maximum therapeutic, considering cal-
culation factor for these animals, and amounted
to 1.7 g/kg (minimum dose). The second dose
was to reveal possible toxic action of the drug
and amounted to 5 g/kg (maximum dose, tri-
ple maximum therapeutic dose). Meanwhile the
control group of rats was given a clean water
in the same volume. The drug under study was
administered per os during 7 days. On the 8"
day all experimental animals were sacrificed by
decapitation under chloral hydrate anesthesia
(350 mg/kg) and took a blood sample for fur-
ther blood serum extraction (centrifuging), and
determination of the content of calcium and
chloride.

Concentration of chlorides (mmol/l) was
calculated by using phorometry with DiaSys
reagents set. The method’s principle is based
on the capability of chlorides to free the same
quantity of thiocyanate from mercury thiocya-
nate (II). Thiocyanate together with ferrum ions

forms a red color complex, light adsorption of
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LBETA, CBETONONIOLICHUE KOTOPOTO IPOIIOPLIHU-
OHAJIbHO KOHIIEHTPALMHU XJIOPHUIOB.

JUia onpeneseHnss KOHLIEHTPAlK KaJlbLiHs
UCTONB30BATM  (POTOMETPUYECKHI TECT, ¢
pUMEHeHHeM Habopa peakTuBoB «DiaSys».
B HeWTpanbHOM cpelle KallbLIMi pearupyer ¢
apcenaszo I, oOpa3ys KOMILJIEKC CHHETrO IIBe-
Ta. IHTEHCUBHOCTBH OKPACKH IIPONOPLIHOHAIIb-
Ha KOHIIEHTpaluu Kaiplus. BnusHue marnus
ycTpaHsercss Jo0aBleHHEM 8-TUAPOKCUXHHO-
JIMH-5-Cynb(poHOBON Kucinotel. ConepxaHue
KaJbIMs BbIpaXXajl B MMOJIb/J1. Bee onpenene-
HUS NIPOBEJEHBI C HCIIOJIB30BAHUEM CUCTEMBI
aBTOMaTHYECKOTO OMOXMMUYECKOTO aHaIu3a-
topa BS-380 (Mindray).

Pesynbrarhl onbITOB 00pabaThiBaId METO-
JIOM BapUALMOHHOM CTAaTUCTUKU. Bpramcis-
JM CpelHee 3HAYeHUE U CTAHIAPTHYIO OIINO-
Ky cpenHero 3HaueHus (M+m). Ilomyudennsie
JaHHBIE TIPOBEPSIM HAa HOPMAJIbHOCTb pac-
IIPEJIEICHUsT C UCIOJIb30BAaHUEM KpPUTEpUs
Konmoroposa-CmupHoBa. B ciyuae Hopmaiib-
HOT'O paclpeieieHusl JaHHBIX JJIsl CPAaBHEHUS
CPEOHUX  MCIIOJIB30BAIM IapaMeTpUYECKUi
t-kputepuii Crbrofenra. [Ipu He HOpMaIbHOM
pacnpenesieHuy  pe3yJbTaroB  3KCIIEPUMEH-
Ta JaJbHEUIIYI0 CTaTUCTHYECKYIO 0O0paboOTKy
JAHHBIX IPOBOAMIM C ucHoiab3oBaHueM U-
kpurepus Manna-YutHu. /[ns craructudeckon
00paboOTKU pe3ynbTaTOB HCIIOJIB30BAIU TMAKET
nporpamm «StatPlus 2009».

Pesyabrarsl

BBegenue MHUHUMAIbHOW [0O3BI MarHus
cynppara  KpblcaM — camllaM IpUBEIO K
JIOCTOBEPHOMY CHMJKEHUIO YpPOBHS XJOopa B
CBIBOPOTKE KPOBH, OTHOCUTEIILHO KOHTPOJIBHOMN
rpynmel kpeic ¢ 105,72+0,52 Mmonw/n 10
103,27+0,88 mmons/n. Ilpu sTom conepxa-
HUE Kalplus Yy JKMBOTHBIX, IIOJy4YaBLIMX
MUHHMAJIbHYIO 103y CyJb(haTa Maruus, 3Ha4uMo
HE OTINYAJIOCh OT TAaKOBOI'O Y KOHTPOJIbHOM
IpyHnbl KpbIC. 7-JIHEBHOE NEPOpPaIbHOE BBE-
JIeHWEe MarHus cynb(dara B MUHUMAJIbHOHN J03€
HE IPUBEIO K JIOCTOBEPHBIM H3MEHEHUSIM
COJIEpKaHUS XJIOPUJOB U KJIbLUS B CBIBOPOTKE
KpPOBH y KpbIC caMOK (Tadi. 1).

which is proportional to the chlorides concen-
tration.

To determine calcium concentration we
used photometric text with DiaSys reagents
set. In neutral medium, calcium responds to
arsenazo III, forming a blue-colored complex.
Color intensity was proportional to the calcium
concentration. Magnesium influence is elimi-
nated by adding 8-hydroxiquinoline-5-sulphon-
ic acid. Calcium concentration was evaluated
in mmol/l. All determinations were done using
system of automatic biochemical analyzer BS-
380 (Mindray).

The experiments results were processed
by the method of variation statistics. The av-
erage value and standard error of average val-
ue (M+m). The data obtained were checked
on normality of distribution using Kolmogor-
ov-Smirnov’s test. In case of normal distribu-
tion of data parametric Student’s t-criteria was
used to compare average values. If distribution
of results was abnormal, further statistic pro-
cessing was done using Mann—Whitney U test.
StatPlus 2009 program package was used for
statistic processing of the results.

Results

Administration of minimum dose of sul-
fate to male rats led to significant reduction of
chloride level in blood serum, comparing with
control group of rats from 105.724+0.52 mmol/l
to 103.27+0.88 mmol/l. The calcium content in
animals which were given a minimum dose of
magnesium sulfate did not differ significantly
from the same index in the control group. A
week long peroral administration of magnesium
sulfate at minimum dose did not led to signifi-
cant changes of chlorides and calcium content
in blood serum of female rats (table 1).
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Taonuya 1 — Bauanue npenapama «Maznus cyisgham, nopouwiox 011 RPpu2omoei1eHus
pacmeopa 0na npuema 6HYmpb» Ha COOEPHCcanue UOHO8 XA0PaA U Kanbyus

8 CblBOPOMKe KPOBU IKCREPUMEHMAIbHBIX HCUGOMHBIX /

Table 1 — Influence of “Magnesium sulfate, powder for solution preparation

and internal administration” drug on the content of chloride and calcium ions

in blood serum of experimental animals

opomok IMopomoxk Hopomoxk
I'pynna / Marnus Marunus Marnus Marnus
Group cyiabdar cyiabpar cyjbdar cyJbgar
KonTposb | camubl min | camubl max | Konrpoap | camku min | caMku max
Iloka3arean /| camusbl/ no3a / nao3a / camMKkH / nosza / no3a/
Index Control Powder of | Powder of Control Magnesium | Powder of
males Magnesium | Magnesium females sulfate fe- | Magnesium
sulfate sulfate males min sulfate
males min | males max dose females
dose dose max dose
N=6 N=6 N=6 N=6 N=6 N=6
Xunop
(wvos/n) /A1y 65 2510 52 | 103.2740,88% | 104,04£0.80 | 105.33+1,05 | 103.58£0.96 | 99.65+0.56*
Chloride
(mmol/l)
Kanbpnuid
(OB [ 30.0,03 | 2214004 | 2,1140,05% | 2410,03 | 2.28+0,05 | 2.21+0,06*
Calcium
(mmol/I)

Ipumeuanue: * — docmoeepHo OomHOCUMENbLHO KOHMPOIbHOU epynnvl Kpsic (P<0,05).
Note: * —relevant concerning control group of rats (P<0,05).

[Ipu BBeIeHMM MaKCUMaJILHOM J103bI HCCIIe-
JyeMOro Ipernapara HaOII0IanoCch CHIKCHHE
coziep KaHus XJIopa 000MX M3y4aeMbIX MOKa3a-
TeJeH KaK y KpbIC — CaMILOB, TaK U Y KpbIC — ca-
MoK. CozpepxkaHue KajiblMsl B TPYIIIE CaMIIOB
OBLJIO HAa ypOBHE IMOKa3aTeNei caMOK U OBLIO
JIOCTOBEPHO HUKE, YEM I10KA3aTeIU KOHTPOJIb-
HOM rpynibl )KUBOTHBIX (Tabi. 1)

BriBoabI

BBenenue maruus cynbdara B MaKCUMab-
HOU TepareBTu4ecKoi o3¢ — 1,7 1/kr, B Tede-
HHUE 7-MU JHEW, NPUBOIUT K JIOCTOBEPHOMY
CHIDKEHHUIO COZIEP)KaHUS XJIOPHUIOB B CHIBOPOT-
K€ KpOBU KPBIC-CAMIIOB, 110 CPABHEHHUIO C KOH-
TPOJIBHOM I'PYIIION )KUBOTHBIX.

[Ipu BBEIEHHUH TPEXKPATHOM TEpareBTHYE-
CKOM /103bl HAOJIONAETCS] CHUKEHHE KOHIIEH-
Tpaluu KaJbIUsl Y KpbIC-caMIIOB — Ha 9%, a 'y
Kpbic-caMOK — Ha 4%. [Ipu sToM conepxanue
XJIOPUAOB, OTHOCUTEJIBHO TPYIIbl KOHTPOJIS
CHIDKAETCA U Y KPBIC-CaMIIOB, U Y KPbIC-CAMOK.

Taxum 00pa3omM, 3-x KpaTHasi TepareBTUYe-
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After the administration of maximum dose
of the drug under study there was a reduction
of chloride content of both indexes under study,
in male rats as well as female rats. The content
of calcium in a group of male rats was equal
to the female indexes, and it was significantly
lower the indexes of control group of animals
(table 1).

Conclusions:

Administration of magnesium sulfate at
maximum therapeutic dose 1.7 g/kg, during 7
days leads to relevant reduction of chlorides
content in blood serum of male rats comparing
with control group of animals.

After administration of triple dose there is
reduction of calcium concentration in rats —
male by 9%, and female by 4%. The content
of chlorides, concerning the control group
decreases equally in males and females.

Thus, triple therapeutic dose of magnesium
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CKasl 71032 MarHus cyiab(ara OKa3bIBaeT Hera-
TUBHOE BIIMSHUE HA KOHLIEHTPALMIO XJIOPHUI0B
U KaJbLUs B CHIBOPOTKE KPOBHU KpbIC 000€ro
oJa.
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Boponxos Anopeii Braoucnasosuy — 0ok-
Mmop MeOUYUHCKUX HayK, OOyeHm, 3amecmu-
menb oupexmopa Ilamuzopckozo meouxo-gap-
Mayeemuyecko2o uncmumyma — uiuana
I'BOY BIIO Bonel MY Munzopasa Poccuu no
yuebHO-60cnUMamenvhol pabome, 3a6edyio-
wuil xaghedpoii hapmaxonoauu ¢ Kypcom Kiu-
Huueckou gapmarxonozuu. Obracms HAYUHbIX
umnmepecog: NOUCK eewecms, 001a0arouux
9HOOMENUONPOMEKMUBHOU — AKMUBHOCMBIO;
paspabomka nymeti (hapmaxoiocuyecKoll Kop-
peKyuu coCmosHull, BO3HUKAIOWUX Y JUY, UC-
NbLIMbIBAIOWUX NOCMOSHHOE IKCIMPEMATbHOe
Qusuueckoe U NCUXOIMOYUOHATLHOE HANPS-
Jicenue, 8 MOM ducie 8 Cnopme BblCOKUX O0-
CMuUdICeHUll; Npagosvle Acnekmvl CHOPMUEHOU

sulfate negatively influence the chlorides and
calcium concentration in blood serum of both
gender rats.
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