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In the paper was the investigation of the effect of corstimomplex food additives on the rats’ adaptivpeese. 88
outbred mature male rats, housed in the commonitiemsl were involved into the study. Control ratsisumed drinking water
and received saline per os. The rats of the exjgertimhgroup were given ad libitum access to watdr aupplementary, consumed
sodium nitrite solution. Sodium glutamate was adsbamed at a dose of 20 mg/kg, Ponceau 4R at aafdseng/kg once daily
per os. Doses of food additives were half lessatloevable normal rate in food. After being exposedpen field test the rats were
killed within 1, 4, 8, 12 and 16 weeks under thiojo@e anesthesia overdose. Consumption of comptekddditives at acceptable
doses affects the behavioral responses of expetafremimals. It has been established that just fitefirst week of observation,
rats experienced increased anxiety, fear, blurdfraglaptive responses, decreased activity andrbéstae of the emotional state,
which were intensified up to week 16 of the experin

Key words: open field test, sodium nitrite solutisndium glutamate, Ponceau 4R, adaptive-loconi@bavior of rats.

The study is a fragment of the research project fphmgenesis patterns of organs, tissues and nesoatar formations
in normal condition, pathology and under the influe of exogenous factors”, state registration NDL&J004457.

The widespread use of food additives for variouppses in the production, processing, packaging
and storage of products that are associated withegmes, quite wide limits of acceptable dosagad$
to cases of allergic reactions and disorders opiramry, digestive, endocrine and nervous systems
[12, 15].

Current publications highlight the outcomes of ¢fffects of various exogenous factors on organs
and systems [2], including the use of separate &miuitives [5, 10, 13]; however, little data on #féect
of several chemical agents, consumed simultanepoisithe body have been found to date.

Monosodium Glutamate (E 621) is used as a flavbaroer for many foods and as a salt substitute.
It has been reported that E 621 can cause headachdyspeptic events known as Chinese restaurant
syndrome [14].

Sodium Nitrite (E 250) is a preservative and codtainer. Its negative impact on the digestive and
respiratory systems has been proved [3].

Ponceau 4r (food colorant) can cause mental diseidechildren; it can be also associated with
attention deficit hyperactivity disorder and asthlika attacks [11]. The etiology and pathogenesis o
attention deficit hyperactivity disorder are poodgderstood to date; consequently, such risk facsr
hereditary predisposition, adverse course of thiengil period, psychosocial and environmentaldesct
are more commonly discussed. Moreover, more thayeafs ago, the factor of use of food additives was
added to the above risk factors. It has been ésitadol that disorders in morphogenesis and fundtiona
genesis, namely, dysfunction of neurotransmittstesys of the brain and delayed neurodevelopment are
the major causes in pathogenesis of attentionitlbfiperactivity disorder [9].

The purposeof thepaper was to study the effect of consumed compled dditives on the rats’
adaptive response.

Materials and methods. The total of 88 outbred mature male rats, housethé common
conditions, were involved into the study. The rddemere divided into two groups (the control and th
experimental ones). The control rats consumed thgnkater and received saline per 0s. The expetighen
group rats were given access to water ad libitudsaipplementary consumed 10% sodium nitrite salutio
[6]. Sodium glutamate was administered at a dos¥0ahg / kg in 0.5 ml of distilled water [8], Pomze
4r at a dose of 5 mg / kg in 0.5 ml of distilledtera]3] once daily per os. Doses of food additivese
half less the allowable normal rate in food.

After being exposed to open field test the ratsewlted within 1, 4, 8, 12 and 16 weeks under
thiopentone anesthesia overdose [7].

To evaluate adaptive behavior, the rat was plastxithe corner of the box and its spontaneous
locomotor behavior was recorded for 60 secondsirReters of motor and exploratory behavior of ansmal
(number of outer edge square crossings and nunfleentral square crossings), vertical activity (inem
of rearings), and vegetative activity (number ohations/defecations) were measured.

The resulting data have been processed quantitatiyethe variance statistics using Student’s t-
test andexcelsoftware.
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The experimental part of the research has beeiedaut in compliance with the requirements of
the international principles of the “European Cartien for the Protection of Vertebrate Animals Used
Experimental and Other Scientific Purposes” (Swas), 1986) and Resolution of the First National
Congress on Bioethics (Kyiv, 2007) [6].

Results of the study and their discussiorl.he measure of numbers of outer edge square cgsssin
showed 7.54 + 0.35 crossings made by the animalsrafol group, indicating no anxiety and fear. iDgr
the observation, the parameter ranged from 7.6292 hmes within 1 week to 7.31 £ 0.29 times on kvee
16, with insignificant difference (Table 1).

With the increase in the period of consuming thaglex food additives, the number of outer edge
square crossings was tending to increase relaiitieet control group. The average number of outgeed
square crossings in the experimental group was612.4.78 times, that was by 1.67 times more often
compared to controls.

After 1 week of consuming the complex food addgitke animals walked by 1.31 times more
often on the outer edge, after 4 weeks by 1.51djrafter 8 weeks by 1.72 times, after 12 weeks.Bg 1
times, after 16 weeks by 1.94 times, which indiddkes presence of anxiety and fear, and thusntirease

in their manifestations in proportion to the perafcconsuming the complex food additives (tablebll).
Table 1
Orientation and exploratory behavior of the rats onthe outer edge squares

Control group Experimental group
Control 7.54+0.35 -
Week 1 7.61+0.29 10+0.23**
Week 4 7.4610.35 11.3+0.37*. **
Week 8 7.46+0.31 12.940.24 * **
Week 12 7.38+0.31 13.9£0.28 *. **
Week 16 7.31+0.29 14.2+0.29 **

Notes: hereinafterp<0,05, compared to the previous time period of nlzg®n; ** p<0,05, compared to control group of animals.

The number of the central square crossings inddents of the control group, regardless of the
time period, had no significant changes, accountinghe average of 2.46 £ 0.11 times, indicating no
disorder of adaptive responses (table 2).

In the experimental group, there was a tendencldstic reduce in the number of central square
crossings during the observation. Rats who consutreedomplex food additives for 1 week showed the
parameter by 1.68 times lower than in the controlig, and after 4 weeks it was by 4.62 times lower.
Groups of animals that consumed additives for 8kee#2 weeks, and 16 weeks avoided walking in the
open field (table 2).

On the average, the animals of the experimentalgossed the central squares 0.39 + 0.63
times, which is by 6.3 times less than in the adrdgroup, which showed the development of anxiety a
blunting of the adaptive responses in rats, witréasing manifestations proportional to the duratd
the consuming of food additives.

Table 2
Orientation and exploratory behavior of the rats onthe central squares
Control group Experimental group

Control 2.38+0.24 -

Week 1 2.46+0.24 1.46+0.21**

Week 4 2.31+0.24 0.5£0.17*. **

Week 8 2.46%0.22 O**

Week 12 2.54+0.18 Q**

Week 16 2.62+0.14 O**

Vertical activity of the animals, regardless of ¢iperiod, had no significant changes, accounted
on the average of 2.07 + 0.07 times in the corgroup (table 3), indicating that the animals had no
disturbance of activity and manifestations of fear.

In rats of the experimental group, we observednaldacy to decrease the number of erected
postures with an average parameter of 0.85 + M8t In animals who consumed food additives for 1
week it was by 1.27 times lower than in the congp@up of rats, for 4 weeks by 1.54 times lower,8o
weeks by 1.74 times lower, and at 12 and 16 wdekparameter was zero (table 3).

On the average, animals of the experimental gresfopned erected postures by 2.4 times less
frequently, indicating activity disorder and apmeare of fear with worsening of the health state tha
correlated with the duration of consuming the camgbod additives.
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Table 3
Vertical activity of the animals
Control group Experimental group

Control 2,08+0,24 -

Week 1 2,15x0,22 1,69+0,13**

Week 4 2,15+0,19 1,4+0,16**

Week 8 2+0,23 1,1540,15**

Week 12 2,08+0,18 0*, **

Week 16 210,16 0*, **

Increased number of defecations and urinations@téd changes in the emotional state of animals.

The rats of the control group had insignificantffetiénces in the number of boluses depending on the
observation period; the average value was 1.6408 @imes, which indicated an adequate emotional
background.

Animals who consumed food additives tended to mseehe number of boluses depending on the
time period and their average number was 2.87 #ithés, which was by 1.75 times more than in the

control group. Within a week of taking food addésv/animals had by 1.18 times more boluses thdrein t
control group, after 4 weeks by 1.79 times, aftars@ks by 1.72 times, after 12 weeks by 2.08 tiraksy
16 weeks by 2.1 times, which indicated changesdisutders of emotional state (table 4).

Vegetative activity of the animals

Table 4

Control group Experimental group
Control 1,69+0,24 -
Week 1 1,77+0,23 2,08+0,18**
Week 4 1,62+0,24 2,9+0,18*%, **
Week 8 1,61+0,18 2,97+0,20**
Week 12 1,54+0,14 3,2+0,25**
Week 16 1,62+0,14 3,4+0,22%, **

The study findings have established a direct catig between the changes in the parameters of
the open field test and the duration of consumiiregdomplex food additives, which is consistent i
data of other researchers [7] regarding the infleeaf ethanol and tincture of canuper on the ckntra
nervous system and emotional state of rats.

The average number of outer edge square crossirgsmals who consumed food additives for
16 weeks was by 1.92 times greater than in the@logitoup; the number of central square crossings w
zero in the experimental group and 2.62 + 0.14diiehe controls; the vertical activity of animaighe
experimental group also was zero at 16 weeks, @ritlé controls it was 2 + 0,16. Similar behavioral
changes have been described by other authorsanichalcohol intoxication in rats. [1]

Consumption of complex food additives at acceptaloges affects the behavioral responses of
experimental animals. It has been establishedubkatrom the first week of observation, rats expeced
increased anxiety, fear, blunting of adaptive resps, decreased activity and disturbance of theienad
state, which were intensified up to week 16 ofékperiment.
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BU3HAYEHHSI BIUIUBY KOMIIJIEKCY
XAPYOBHX JIOFABOK HA AJAIITUBHI PEAKIIIT
IIYPIB
Sluminb A.L., KononoB b.C., €pomenxo I''A.,
Binam C.M., Binam B.II.

B crarTi BHBYCHHMiII BIUIMB BXHUBAHHS KOMIUICKCY
XapyoBHX 100aBOK Ha QJanTHBHI  peakuii  LIypis.
Hocnimkenns npoBeneHo Ha 88 cTaTeBo3piiux 0e3nopiaHux
mypax-camusx. llypam excriepuMeHTanbHOI TPyIH, 32 yMOB
0e3MepenKoJHOrO JOCTYITy 10 PiJAMHH, AABaIU TUTH PO3UHH
HiTputy Hatpiro. I'myTamar Hatpiro BBoAMIM B 1031 20 Mr/kr,
ITonco 4R —B n03i 5 mr/kr 1 pa3 Ha 106y nepopaibHo. o3u
XapyoBHX [O0ABOK BABI4i OyJM MEHIIMMH 3a JOIYCTUMY
HOPMY Y XapuoBHX MpOJyKraX. TBapuH BHBOIWIH 3
excriepumenty depes 1, 4, 8 ta 16 TIKHIB HUIIXOM
Nepeso3yBaHHs TIONEHTAOBOro Hapkody. Ilepen uum
NPOBOAMIM TECT <BIAKPUTE MOJIe». BCTaHOBIEHO, IO
BXKUBAaHHS KOMIUICKCY Xap4OBHX J00aBOK Yy JONMYCTHMHUX
JI03aX BIUIMBAE Ha IOBEAIHKOBI PeaKiil eKCIEPUMEHTAIBHUX
TBapuH. 3 TEPIIOr0 THXKHS CIHOCTCPEKCHHS Y IIypiB
MIOCHJIFOETHCS TPUBOTA, CTPaX, CIIOCTEPIraeThCsl HPUTYIUICHHS
aANTUBHUX PEaKIlii, 3HIWKCHHsS aKTUBHOCTI Ta IOPYUICHHS
eMOLIHHOr0 CTaHy, sIKi HOCHIIOITBCI 10 16 ThkHS
CKCIIEPUMEHTY .

KiouoBi cioBa. TecT «BiAKpHTE MOJE», TIyTamaT
HATpiI0, HITPUT HATPII0, TOHCO 4R, afanTUBHO-TOCTI THUIIFKA
MOBE/iHKA Iy PiB.

Crarrs Hagivinua 16.04.201%.

OINPEJAEJIEHUE BJIUSIHUSI KOMILJIEKCA
NMUIIEBBIX JOBABOK HA AJIAIITUBHBIE
PEAKIIMU KPBIC
SAumunp AWM., Kononos b.C., Epomenxo I'A.,
buaam C.M., bunam B.II.
B crathe M3yueHO BIHSHHE yMOTPEOJICHHS KOMILIEKCA

NMIIEBBIX ~ JI00ABOK HAa  aJaNTHBHbIE pPEaKLUH  KPBIC.
HUccnenoBanue nmposeaeHo Ha 88 110510B03pesibIX 6eCHOPOIHBIX
Kpblcax-camuax. KpbicaM OKCIEPHUMEHTANbHONW TpYIIBI, B
YCIIOBHUSIX OECHPEISITCTBEHHOIO OCTYIA K KHIKOCTH, AaBajn
[IUTh PACTBOP HUTpUTA HATpus. [JyTamar HaTpusi BBOAWIH B
nose 20 mr/kr, Tlouco 4R - B mose 5 mr/kr 1 pa3 B cyrku
nepopaibHo. JI03bl MHUIIEBBIX JOOABOK BABOEC OBLIM MEHbILE
JOMYCTUMOW HOPMBI B IHIIEBBIX HPOAYKTaX. JKHUBOTHBIX
BBIBOJWJIM U3 dKcriepuMenTa uepe3 1, 4, 8u 16 Henens mytem
HEepeIO3UPOBKM  THOIIEHTAJIOBOrO Hapkosa. Ilepen stum
MPOBOAWIM TECT «OTKPHITOE II0J€». YCTAHOBJICHO, YTO
NPUMECHEHHE KOMIUIEKCA IHILEBBIX J00ABOK B JOIMYCTHMBIX

J103aX BIIHSICT Ha MOBE/ICHYECKHUE peakiu
DKCIIEPUMEHTANBHBIX ~ KHUBOTHBIX. C  mepBoil  Hemenu
HaOJIOACHUSI y KpPBIC YCHJIMBAETCSl TPEBOra,  CTpax,

HAOJFOIaeTCsl MPUTYIUICHHE aIalITUBHBIX PEAKIMi, CHIDKCHUE
aKTMBHOCTH W HapyIICHHWE OSMOLMOHAIBHOTO COCTOSHHS,
KOTOpbIE YCHIMBAIOTCs 10 16 Heenu sxcriepiuMenTa.
KiroueBbie CJI0Ba: TECT «OTKPHITOE MOJIE», [IIyTaMar
HaTpUs, HATPUT HaTpus, TnoHco 4R, aganTHBHO-
HCCIIEIOBATEIECKOE TIOBEICHHE KPBIC.
Penensent Crapuenko |.I.
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