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CRONIC ACOUSTIC STRESS AND A, . ADRENOBLOCKERS
EFFECT ON OPEN FIELD ACTIVITY OF THE RAT
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It is shown that among hazardous factors of the environment the high level of indust-
rial, transport and community ambient noise are extremely dangerous, which drastically
decrease the resistibility of an organism, promote different diseases development and
particularly lead to the Cognitive disorders, affect learning, memory, perception, and the
problem solving [20,15,17]. The latteris much likely to be associated with an increase of
the stress hormone release and the oxidative stress (OS) development [1]. Epidemiological
research provides the possibility of an integral risk estimation of community noise based
directly on the empirical data gained under the genuine conditions of exposure, considering
factors potent to amplify or attenuate the noise exerted effects [21].

The data obtained serve as evidence of the structural reorganization and the functional
change of bio-membranes in experimental animals under the noise action due to lipid
peroxidation (LPO) process activation and o-Tocopherol exhaustion in tissues and
significant protective effects of antioxidants and the stress —limiting compounds, among
which we consider adrenoblockers [14]. Our investigations have shown a harmful action of
chronic noise on the protein oxidative modification processes intensity both in plasma and
Erythrocyte Membranes and the modifying effects of ap.adrenoblockers on oxidative
intensity, as well [14,22].

Considering all the above mentioned it is necessary to study effects related only to the
noise influence in experiments, eliminating possibility of side effects.

Open field activity enables scientists evaluating locomotor behavioral activity,
including the Total distance travelled, Average speed, Number of line crossings, Total
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freezing episodes, Total time freezing, Average freezing score, Number of entries to the
center zone, Time in the Center zone, Distance travelled in the Center zone, Corrected
integrated path length for the Center zone, Time in the Periphery zone, Number of entries to
the Periphery zone, Distance travelled in the Periphery zone, Time freezing in the Periphery
zone, Corrected integrated path length for the Periphery zone was investigated first by
Calvin Hall [9,10], who verified behavioral reaction of rodents by means of encountering
defecation and urination.

The open field test nowadaysis one of the most well-known manipulation in animal
psychology [3,4,5,]. The open fieldactivityof differentvariantsareavailable for application -
differing in shapeof the environment (circular, square or rectangular), lighting (lighting
from above with a bulb above the open field or lighting from underneath with a bulb placed
under a transparent floor, usually red light is used), presence of objects within an arena such
as platforms, columns, tunnels [18,19], etc. Taking into account existing data [16], the open
field is a successful devicefor evaluating behavioral damage in animal under the noise.
Researchesconducted earlier have revealed that pre-exposure to moderately intense light
and white noise facilitated open field activity measured by initial activity, lowered
defecation scores, and supplementary measures (rearing, grooming, center field penetra-
tion) [12,16]. Ultimately, in the given research we applied the following 4 parameters:
Total distance travelled, Average speed, Total freezing episodes, Number of entries to the
center zone,

Materials and methods

Investigations were carried out on the white male rats weighing 150-200 g kept in
ordinary vivarium conditions. The animals were divided into 4 groups: rats of the 1¥ group
serve as a control, rats of the 2™, 3 and 4 groups underwent 91 dB(A) noise influence
with maximal energy in the region of average and high frequency; the duration of noise
influence was 7, 30 and 60 days, each day 8hr noise exposition; animals of the 3™ group
were injected Mesedin (10mg/kg) intraperitoneally, animals of the 4" group were injected
Beditin (2mg/kg) intraperitoneally, the first injection 12hr before the first exposition to
noise action. Injections were repeated every 24 hr. Noise applied was obtained from the
white noise generator joint with attenuator. The acoustic system supplied the reproduction
in the range of 63-16000 Hz.

A square open field [6,11] is represented by the wooden square-shaped plate (60x60),
in which in regular periods (6x6) 36 pits of 3.5 cm in diameter and of 2 cm in depth are
done. From edges the plate was covered by the walls of 20 cm of height. The proximal 15
cm proximal to the edges of the arena were considered as "peripheral zone" and the central
30x30 cm area was considered as the "central zone".The rats were replaced in the middle of
the plate, after which during 5 minutes the active dislocation time was recorded t (in
seconds).The manipulation usually involved compelled confrontation of a rodent with the
situation. The animal was placed in the centerand the following behavioral items are
recorded for a period ranging from 5 min: horizontal locomotion (number of crossings of
the lines marked on the floor), frequency of rearing or leaning (sometimes termed vertical
activity), grooming (protracted washing of the coat).

In given situation, rodents spontaneously preferred the periphery of the open field,
then the central part, so that the rats moved close to the walls (thigmotaxis) [13]. The
central part prevailing and spending time in the central part, as well as, decrease of the
latency are considered to be indications of anxiolysis [7, 8].

Each trial was recorded for latter analysis, using a video camcorder positioned above
the apparatus. Rats of line cross were obtained with an automated camera-based computer
tracking system on a computer with the camera fixed to the ceiling, 2.1 m above the
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apparatus. The research has been approved by Institutional Committee on Bioethics and
corresponds to the principles of the Manual of Operation and use of the laboratory animals
published by US NIH (Ne 85-23, reconsidered in 1985).

Statistical analysis was made using BioStat. Significance of means’ difference was
evaluated using paired Student Newman — Keuls test (Anova). (p;- compare with control,
p»- compare with noise).

Procedure

Ratswere transferred to the test room from their home cages and were placed into the
center or one of four corners of the open field and allowed to explore the apparatus for 5
minutes (Pic. 1). After the 5 minutes test, rats were returned in their home cages, after
which the open field was cleaned with 70% ethyl alcohol and permitted to dry between
tests.

Picture 1. Rat is placed into the center or one of four corners.
Results and discussion

Our results indicate the initial behavioral response to stress in an open field is
activation. Chronic acoustic stress generally lowered open field activity [14] and prevented
the activation effect, and that was restored by chronic injection of a,.adrenoblockers
(Mesedin and Beditin).

Fig. 1 shows that the total distance travelledfragments in open field test under the
acoustic stress conditions after 7, 30 and 60 days have different tendency of changes
depending on the duration of experiment. Total distance travelled reports the total distance
that the animal travelled during the test period [2].

Total distance travelled was significantly lower (p<0.001) in the 2,3 and 4™ compared
to control groupsafter 7 days noise action. Administration of a,-adrenoblockers Mesedin
and Beditin prior to noise action to the animals produced remarkable changes on the stress
elicited activity and revealed noticeable regulatory effect onthe open field activity after 30
(p<0.001) and 60 (p<0.001) days compared to the noise group.
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Average speed reports the average speed of the animal during a test. The result is the
Total distance travelled during the period divided by the Test duration. Overall activity as
well as the amount of time was measured with video-track in the open field (Pic. 2).

Animal 21 (Test 21) P Il Animal 15 (Test 15)  » Il Animal 5 (Test 5) P Il Animal 6 (Test 6) [l

K N B+N M+N
Picture 2.

Fig. 2 shows average speed in open field test under the acoustic stress conditions after
7, 30 and 60 days.In rats, which were injected Mesedin the average speed was significantly
higher (p<0.05) thanin the noise group, where average speed was significantly lower
(p<0.001) after 7 days. Yet, under the action of noise after 30 and 60 days the average
speed of noise group became more lower (p<0.001), compared to control group, but in the
Beditin (p=0.001) and Mesedin injected groups (p<0.001) the average speed partially and
significantly increased by influence of ay-adrenoblockers.

0,035
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0,025
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0,02
- EN
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0,005 -
0 .
7x8 30x8 60x8

Fig 2. Average speed of animals under the noise action (n= 6, 8hr noise /day)

Behavioral and locomotive activity was also characterized by number of entries to the
center zone as well and the locomotive activity of the rats also estimated by number of
entries to the center zone. By their behavior rats in the open field prefer to be near to a
protective wall, rather than exposed to danger out of the open, but a rival forage instinct
will stimulate them to explore.

Fig. 3 shows number of entries to the center zone in the open field test under the
experimental conditions.The noise action lead to the drastic decrease of entries to the center
zone. Beditin injected animals also reveal the same tendency, entered less times into the
center, what was less expressed compare for noise group (p<0.001 in the noise group and
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p<0.01 in the Beditin group compare with control).

Rats of the Mesedin injected group reveal non-significant (p=0.26) decrease of entries
to the center zone. The same direction of changes observed after 30 and 60 days of noise
action. Nevertheless the recovering effect of Mesedin was appeared after 30 and 60 days of
noise action, where rats of the Mesedin group spent more time in the center(non significant,
pi=0.56),

7
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3 N+B
2 W N+M
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0

7x8 30x8 60x8

Fig 3. Number of entries to the center zone (each group is of 6 animal, 8hr noise /day)
thanthe control rats.

Fig 4. shows significant differences across categories in number of entries to the center
zone under the influence of Mesedin and Beditin. Rats of Mesedin group spent significantly
more time in the center, then noise group after 7 days (p,<0.05), 30 days (p,<0.01) and 60
days action of noise. Moreover, after 60 days action of noise, there was significant
(p2<0.05) higher scoreacross Beditin and noise group.

EN
mN+M

N+B

7x8 30x8 60x8

Fig 4. number of entries to the center zone across categories (each group is of
6 animals, 8hr noise /day)
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Total freezing episodes reports the number of times the animal frozen during the test.
The number of freezing episodes was encountered from the starting period of time [2]. For
the control animals’ a number of freezing episodes increases in the time.

Fig. 5 shows that total freezing episodes in open field test under the acoustic stress
conditions after 7, 30 and 60 days have different direction of changes depending on the
duration of experiment. The motor activity of 2™ group animals significantly decreased
after 7 days of noise influence compared with the control group. An opposite direction of
activity was observed after 4 weeks action of noise. The most interesting was the fact of
restoring control level of studied parameter after 8 weeks, which could be evidence of
adaptation reaction.This was partially and significantly (p<0,001) restored by the Mesedin
and Beditin effects after 7 days. The 30 days action of noise was of a particular interest,
where chronic stress reduced basal activity and Total freezing episodes in open field was
significantly (p<0.001) increasedin all threeexperimental groups. However, after 60 day’s
influence of noise action Total freezing episodes of the noise group no significantly
(p=0.42) decreased compared to the control group. Meanwhile a score of Total freezing
episodes was significantly greater of Mesedin (p<0.001) and Beditin (p<0.05) injected
groups, which was conditioned with restore effects of a,.adrenoblockers. These findings
were justified statistically, and are presented in Fig 6, which shows significant (p<0.001)
differences between the groups (Noise and Mesedin) after 60 days influence of noise
action.

120

100 1
K
__ mN
N+B
[ N+M

T .1
80 -
60 -
T
L

40
20
0 | T

7x8 30x8 60x

Fig 5. Total freezing episodes (each group 6 animal, 8 hr noise /day)
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Fig 6. Total freezing episodes between the groups (each group 6 animal, 8hr noise /day)
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Conclusion

In conclusion, chronic noise action decreases locomotor behavior and increases an-
xiety, intensity of whichdepend on the duration of noise action. Administration of o,-
adrenoblockers Mesedin and Beditin to the animals reveals a regulatory effect under the
chronic acoustic stress conditions, the efficiency of which depends both on the duration of
noise action and the studied examples.
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Citric acid is widely (75%) used in the food, drags and chemicals productions. Commercially,
citric acid is produced from molasses. However plant polyfructans such as inulin are not studied for
production of citric acid point of view. Inulin contains 97% fructose and 3% glucose. Considerable
amount of inulin contains the tubers of topinambur (Helianthus tuberosus) (20-25%). The main aim
of present studies is the development of a new microbiological one stage technology with application
of the new isolated original strains of fungi for the production of citric acid from a new raw material —
topinambur. With this purpose the active strains from Aspergillus genera have been isolated. It was
shown that indispensable condition for citric acid biosynthesis from inulin by microorganisms is the
presence of their inulinase activity. The isolated and selected strains have inulinase activity. It was
established that topinambur (inulin) is perspective source for production of citric acid.

Citric acid — inulin — bioconvertion - topinambur

Yhwnpnuwpentl  (wjunpbl ogutwgnpéynd £ ullnh (75%), hUswbu Lwl nEnwagnpéwywu W ph-
Jhwlwl wpryniuwptpniejwl Ute: Ipduwywuncd wju wpunwnpynud £ JGjwuuwhg: Uwywju pniuwyuwu
wnh$pnLyunwulbnp, ophuwy hunthup, gnbrt s6U nLuntdbwuhnytl Yhinpnuwerdh unwgdwu hwdwn:
huntihup 97% $pniynnqu W 3% qpniynqu wwpnibwynn wnihuwhuwnphn E: bunchuh qquih pwuwy-
utip (20-25%) wwpniuwyynd U gGnbwpibénph - wwiwnpuepnud  (Helianthus tuberosus): Niuncduw-
uhpnipnllUGph  hhdlwlwu Uwwwwyu B Jdwyb Jhwihny Jwupbwpwlwywl inGpuuninghw®  unp
JGynuwgdwé pnppnuwubyh  prwdutph  dhgngny  gGunuwpuuénphg (hunchl) Yhunpnuweryh wpunw-
npniejwl hwdwp: UGYnwuwgyt) GU Aspergiflus gnhU wwwnywunn pnppnuwulyh Unp 2unwdutnp, npnup
odnJwd LU Yhunpnuwepyh uhUebgh nlwynipjudp: Mwpqyby £, np hunihuhg Yhunpnuwereyh
YGUuwuhUptgh hwdwp wuhpwdtn wwjdwu E JhypnopquuhquuGpnid hunt huwquihu wyinhyntejwu
wnywjntpjnLup:

Mwnqyby E, np gbnbwpibénph wwiwnputpp (hunchl) hGnwuywpwhu hnwdp Gu hwunhuwuncd
Uhunpnuwppryh unwgdwl hwdwn:

UhupnlUwypent — hunypl — Yebuwlnuybpupw - gGunlbwpilidnn
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