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THE FACTORS THAT MODULATE GROWTH HORMONE RESPONSES TO A PHYSICAL EFFORT

Benedykt H. Opaszowski
Department of Endocrinology, Institute of Sport-National Research Institute, Warsaw.

Exercise 1s a strong stimulator of growth hormone secretion (GH). Its increase release takes place during increased
anaerobic processes, large O, deficit and oxygen debt. The GH response mechanism 1s complex. Data indicate, that a crucial
contribution to exercise response of GH have the adrenergic and cholinergic systems. This research aimed to assess an 1impact

of “warm up” and cholinergic preparation on the GH response to exercise.

Material & methods

Eight students of age 22-25 and VO, max 5,019+0,301 1 O,/min volunteered in this study. They performed 3 separated
supramaximal runs on a treadmill (22 km/h) until exhaustion, without information about the time completing of the effort. On
the first visit the effort was preceded by 10-min warm-up. On the two next visits prior to the efforts without warm-up, placebo
or cholinergic preparation (DMAE) were administered 1n a randomized order. Physiological parameters, such as: like heart rate
(HR), oxygen uptake (VO,), O, deficit and oxygen debt were recorded. Pre- and post-effort capillary blood were sampled for

determination of lactate and GH levels.

Results

/ Run “ad maximum” lasted on average 132 s with placebo, 146 s with cholinergic preparation and 149 s with warm-up.
It was found, that the longer the time, the higher contribution the aerobic processes. The effort with warm up was characterized
by the lower O; deficit as compared to two other runs. The highest lactate peak was recorded after run with cholinergic
preparation - 14,8 mm, followed by placebo - 13,7 mM and with warm up - 12,6 mM. GHmax concentration. after the "ad
maximum" run without warm-up was 63,4 uU/ml, with cholinergic preparation 47,4 pU/ml and with the warm-up 32 pU/ml
and appropriate areas under curves (AUCs) were 2462, 2055 and 1597 pUxmin x ml'. GH correlated with O, deficit (r =
0,656), with LA (r = 0,866) and GHmax with time of run. (r = - 0,880).

Results are expressed in terms of mean
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Summary & conclusion

Warm-up and DMAE reduce the exercise response of growth hormone after supramaximal exertion. Submaximal warm-
up performed prior to supramaximal effort increases oxygen availability, activates oxidative processes and cholinergic system,
thus in turn moderates GH response to supramaximal effort and protects the "secretory reserve" of the pituitary gland.

1. Stokes K., Growth Hormone & IGF Research, vol. 13, Issue 5., October 2003. 2. Eugenio E. Muller, Physiol. Reviews, vol. 67, No
8, July 1987. 3. Truls Raastad at all, Eur J. Appl Physiol (2000) 82. 4. Hunter WM, Proc. Nutr. Soc. (1972), 31,199.
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Duchenne muscular dystrophy (DMD) is the most prevalent human
dystrophinopathy. It is a recessive disease characterized by progressive
and irreversible degeneration of the skeletal striated musculature. As a
X chromosome-linked disease, it is more common in males, affecting
approximately 1 in every 3500-6000 live births.

We investigated the effects of S-equol, a selective ligand for estrogen

receptor (ER)- B, on muscle fibers of mdx mice.

Mdx mice (14-days-old) were randomly divided in groups: treated with
S-equol (20 mg/kg dissolved in DMSO, i.p.), DMSO (vehicle, i.p.), and
control group (without drug treatment). After 14 days of daily
treatment, the animals were euthanized with an overdose of isoflurane
for morphological analyzes of different skeletal muscles.

Skeletal muscles analysed: brachial biceps (BB), quadriceps (QUA), long
digital extender (EDL), anterior tibial (TA), sternocleidomastoid (STN),
diaphragram (DIA).

Histological analysis: the skeletal muscles were frozen and maintained
in an ultrafreezer at -80° C. The tissues were sliced in a cryostat (8 um)
and stained with hematoxylin-eosin. The different skeletal muscle slices
were analysed in a light field microscope (Eclipse E-200, Nikon, Tokyo,
Japan).

Mdx mice (male and female)
14 days-old
Control group (n=4) Treated group
No treatment

!

S-equol group (n=4)
(S-equol 20 mg/kg of b.w. +

DMSO group (n=4)

2.5% DMS0/0.5%

carboxymethylcellulose 2.5% DMS0/0.5%

carboxymethylcellulose

Histolological
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Figure 1: Percentage of inflammatory area (%) and central nuclei (%) in the brachial biceps
(BB), quadriceps (QUA), long digital extender (EDL), anterior tibial (TA), sternocleidomastoid
(STN), diaphragram (DIA) muscles slices in control mdx (mdx CT), treated with DMSO (mdx
D) and treated with S-equol (mdx S).

Figure 2. Photomicrograph showing the central nucleus in the sternocleidomastoid (STN) and
diaphragram (DIA) muscles slices in a mdx treated with DMSO (mdx D). Bar 100um.

Both S-Equol and DMSO treatments reduced muscle fiber degeneration. Although
the positive results were not observed in all skeletal muscle studied, either S-
equol or DMSO can be promising in the treatment of DMD, suggesting a possible
novel therapeutic approach, given the current lack of satisfactory treatments and
its several adverse effects

1. Schmalbruch, H. (1982). "Skeletal muscle fibers of newborn rats are coupled by gap junctions.” Dev Biol 91(2): 485-490.
2. Biggar, W. D., H. J. Klamut, P. C. Demacio, D. J. Stevens and P. N. Ray (2002). "Duchenne muscular dystrophy: current
knowledge, treatment, and future prospects.” Clin Orthop Relat Res(401): 88-106.

3. Ohlendieck, K. and K. P. Campbell (1991). "Dystrophin constitutes 5% of membrane cytoskeleton in skeletal muscle."
FEBS Lett 283(2): 230-234

4. Bogdanovich, S., K. J. Perkins, T. O. Krag and T. S. Khurana (2004). "Therapeutics for Duchenne muscular dystrophy:
current approaches and future directions." ] Mol Med (Berl) 82(2): 102-11.

5. Engel, A. G., M. Yamamoto and K. H. Fischbeck (1998). Distrophinopathies. Myology: Basic and Clinical. A. G. Engel and
C. Franzini-Armstrong. New York, McGraw-Hill. 2: 1133-1187.
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Functional outcomes of distal radius fractures managed with various methods
of fracture stabilization

Jarostaw Olech?, Grzegorz Konieczny?, Piotr Morasiewicz>

1 - Provincial Specialist Hospital in Legnica, Orthopedic Surgery Department, Legnica, Poland
2 - Faculty of Health Sciences and Physical Education, The Witelon State University of Applied Sciences in Legnica, Legnica, Poland
3 - University of Opole, Department of Orthopaedic and Trauma Surgery, University Hospital in Opole, Institute of Medical Sciences, Opole, Poland

Introduction and objective

Distal radius fractures (DRF) pose a serious problem due to their high incidence. The risk of distal radius fracture has been reported as
9-139/10,000 people per year. Depending on fracture morphology, distal fractures of the radius can be treated with various methods. The

purpose of our study was to assess the functional parameters following distal radius fractures treatment with three different fracture
stabilization methods.

Material and methods

50 patients (33 women and 17 men), the mean age at the beginning of treatment was 56.5years. The mean duration of follow-up was
2 years and 8 months. The first subgroup (n=14) were the patients treated with volar plating, another subgroup (n=23) were the patients
with cast immobilization and the third subgroup (n=13) were the patients treated with closed reduction and K-wire fixation.

Fig. 4.Hand p Sl BASELINE sowesasn  +2-0s
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Fig. 5. Digital inclinometer. Fig. 6. Visual Analogue Scale.

Results

The mean relative grip power values in the volar-plate, cast and K-wire subgroups were 56%, 79% and 56% respectively. These
differences were statistically significant (p = 0.0028). The best range of flexion (75.7°) was achieved in the cast subgroup and the most
limited flexion (59.9°) was observed in the volar-plate subgroup. By far the lowest pain severity was reported by patients in the volar-plate

subgroup (VAS score of 1.9). The most severe pain was reported by patients from the K-wire group (score 4.1), whereas the patients from
the cast subgroup rated their pain severity as 3.

Conclusions

The greatest muscle strength in the affected limb, similar to that in the uninjured limb and the greatest mean range of wrist flexion was

achieved in the cast subgroup. The lowest pain severity was reported in the volar-plate subgroup. The best functional outcomes were
achieved in the cast subgroup.
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CHANGES IN SERUM LIPID PROFILE CAUSED BY FASTING AND PHYSICAL EXERCISE
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Introduction

The serum lipid profile is most often performed to predict the risk of cardiovascular disease
(CVD) in patients (Louter et al. 2020). It should be noted that this profile should always be
considered together as a complete lipid profile and less attention is paid to the analysis of
the individual fractions, although it is indicated that only an increased concentration of high-
density lipoprotein cholesterol (Ch-HDL) leads to a reduction in the risk of CVD and a
reduction in mortality due to cerebrovascular. (Wood et al. 2006, Freedman et al. 2001). It is
also postulated that total cholesterol/ high-density lipoprotein cholesterol (Ch-T / Ch-HDL),
low-density lipoprotein cholesterol/ high-density lipoprotein cholesterol (Ch-LDL / Ch-HDL)
ratios are better CVD risk indicators than Ch-T or Ch-LDL concentrations (Mensink et al.
2006, Natarajan et al. 2003). It was also noted that the type of diet and exercise used had a
significant impact on endothelial disfunction (Tyldum et al. 2009). However, there are no
studies conducted on people subjected to a specific type of fasting and physical activity in
whom a comprehensive classification of the lipid profile has been made (Santos, Macedo
2018).

Objective

The aim of the presented study is to show whether and to what extent 8 days of water-only
fasting and laboratory exercise of maximum intensity affect the changes in the serum lipid
profile in apparently healthy middle-aged men.

Material and methods

Table 1. Age and somatic variables of the studied men (n = 13) before and after 8 days of
water-only fasting

Variables

Age [lat]
BW [kg]

BH [cm]

BF [%]

BF [kg]

FFM [%]
FFM [kg]
TBW [%]
TBW [kg]
BMI [kg/m?]

BSA [m?]

Before

X +SD

50,25+14,18 50,25+14,18

After

X +SD

Significance

NS

79,38+10,79 73,42+10,26 p<0,001

178,67+4,54

18,68+5,04

15,2745,42

81,3145,06

64,1115,87

59,54+3,71

46,94+4,29

24,89+3,52

1,98+0,12

17,37+5,72

13,21+45,33

82,3845,63

60,07£5,88

60,50+4,21

44,08+4,11

23,02+3,35

1,90+0,13

178,67+4,54 NS

p<0,001

p<0,001

p<0,01

p<0,001

p<0,001

p<0,001

p<0,001

p<0,001

(p)

NS - not statistically significant; BW (body weight); BH (body height); BF (body fat); FFM (fat-

free mass); TBW (total body water); BMI (body mass index); BSA (body surface area)

The surveyed men never smoked cigarettes and did not consume alcohol 3 days before,
during and 3 days after the end of this dietary restriction. All participants had current

a

medical examinations and showed no contraindications that would exclude them from the
study. They stated that they had not taken any medications or dietary supplements at least

one month prior to the study. Before the described study, all participants had previously

participated in voluntary fasting sessions of various duration. The longest fasting previously
used by one participant was 42 days and the shortest 3 days. The number of fasts previously
performed by these people ranged from 3 to 10 (6.50 = 0.93, median: 6.23) days. None of

the surveyed men used the practice of fasting for at least the last 6 months. The participants
were informed about the nature of the study, with a clearly defined purpose, and about the
possible health risks of participating in this study. Each of them could withdraw from the
experiment at any time. Each of the men signed a written informed consent to participate in
the study before its commencement. The protocol of the experiment was approved by the
Scientific Research Ethics Committee of the Jan Dtugosz University in Czestochowa and was
in line with the principles set out in the Helsinki Declaration.

Subjects

Thirteen seemingly healthy middle-aged men volunteered to 8 days of water-only fasting
during which they consumed only any amount of moderately mineralized water individually.
Before the study, during the 8 days of water-only fasting and 3 days after its completion, the
studied men were under medical supervision. Their basic demographic characteristics are
presented in Table 1.

Variables Rest, Rest, Physical Physical Test rang Post hoc (Dunn- 2vs4; ns
before after Friedman, Bonferroni),

Protocol

Participants were instructed to change and enrich their diets as much as possible with fresh s el s s e | it
raw fruit and vegetables and steamed vegetables for 3 days prior to the study. The men TR P e e L T " |
under study came to the laboratory in the morning between 8:00 and 9:30 am after 12 i A i i M i .
hours of fasting. In the first stage of the study, basic demographic (age) and somatic data
(body height - BH, body weight - BM, body fat - BF, fat-free mass - FFM, total body water -

TBW and body mass index - BMI) were recorded using the Tanita TBF 300A body el
composition analyzer (Tanita, Amsterdam, The Netherlands). The body surface area-BSA of R
the men was also calculated. Blood samples were then taken from a vein in the arm while

the patient was seated. Blood was allowed to clot at room temperature and then :
centrifuged at 1500 g for 15 minutes. The obtained serum was aliquoted and stored at -80 ° vl il e e e
C until later analysis. The following variables were measured in serum samples: total

cholesterol (Ch-T), high-density lipoprotein cholesterol (Ch-HDL), low-density lipoprotein
cholesterol (Ch-LDL), and triglycerides (TG). Moreover, the concentration of 8- vt
hydroxybutyrate (-HB) was also determined. The following coefficients were also i G e e e s
calculated: R1 = Ch-T/Ch-HDL, R2 = Ch-LDL / Ch-HDL, R3 =TG / Ch-HDL. Then, a

cycloergometric test was performed with a gradually increasing load up to the individual

maximum, starting from 60 W, which was increased every 3 minutes by 30 W. Immediately
after the end of the exercise, venous blood was collected again, in which the concentrations oo
of the above-mentioned biochemical variables were determined according to the procedure
described above. After this study, the men began an 8 days of water-only fasting during which
they consumed only any amount of moderately mineralized mineral water. After this fasting
intervention was completed, the above-described rest and exercise tests were performed again.

R2=Ch- 2,78 2,86 2,80 2,73
LDL/Ch-HDL

0,42097 1vs2; ns

Ch-T(+SD) | 62,24 79,06 vs 3; 0,0085 R2 (M) 2,66 2,87 2,63 2,67 3vs4; ns

vs 4; ns 2vs4; ns

Ch-T (M) 203,0 194,0

Ve dine R3=TG/Ch- | 1,78 2,19 1,89 2,39
HDL (x)

0,03610 1vs2; ns

N
(2N
N
o

= [} w [

52,00 53:15 0,00002 Vs 2; ns

R3 (£SD) 0,65 0,66 0,69 0,57 1vs3; ns

R3 (M) 1,63 2,22 1,82 2,50 3vs4; ns

vs 3; 0,0038

2vs4; ns

Ch-HDL(M) | 53,00 52,00 56,00 3vs 4; ns

B-HB (x) 0,31 4,55 0,21 3,86
[mmol/I]

0,000001 1 vs2; 0,0002

4;0,0111

B-HB(+SD) | 0,21 1,04 0,16 1,06 1vs 3; ns

B-HB (M) 0,35 4,54 0,19 4,24 3 vs 4; 0,0009

Ch-LDL
(£SD)

55,67 73,52 57.39 73,30 1vs 3;0,0375

2vs4; ns

Ch-LDL (M) [ 138,80 125,40 156,40 136,60 3vs4; ns

TG (£SD) 33,75 28,1 36,68 27,17 vs 3; ns

TG (M) 91,00 111,00 103,00

vs 4; 0,0375

1

131,00 3vs4; ns
p
1

0,91720

R1 (£SD) 0,99 1,19 0,95 0,95 1vs3; ns

R1 (M) ) 4,40 4,17 4,32 3vs4; ns

In relation to the serum lipid profile, statistical changes were observed, which were caused
by the influence of the applied fasting and physical effort in the following variables: Ch-T (p
&lt;0.001), Ch-HDL (p &It;0.001), Ch-LDL (p = 0.018), TG (p &It;0.001) and the R3 coefficient
(p=0.036), with the upper limits of the reference values being exceeded in relation to Ch-T, Ch-
LDL and the R1 coefficient (Table 2). 8 days of water-only fasting did not change the serum
lipid profile, but exercise caused such changes. Ch-T (p = 0.009), Ch-HDL (p = 0.004), Ch-LDL
(p = 0.038) concentrations obtained after exercise under the conditions of a standard diet,
as well as post-exercise Ch-HDL (p = 0.011) and TG concentrations (p = 0.038) measured
after 8 days of water-only fasting were significantly higher than the values determined
under resting conditions, respectively. It should be noted that the applied fasting caused
severe ketosis, as the concentration of f-HB in the serum under these conditions increased
several times in relation to the physiological nutritional status of the body, both under the
conditions of rest and exercise (p &It;0.001).

Statistics

The obtained results were expressed as arithmetic means, standard deviations and medians.
The distributions of the variables determined in the research were examined using the
Shapiro-Wilk statistics, then the Friedman test was used to determine the differences
between and within groups, and the Dunn-Bonferroni formula was considered as a post hoc
test. P value of 0.05 or less was considered statistically significant. The statistical procedure
was performed with the use of the Statistica program.

Results
Table. 2. The lipid profile and B-hydroxybutyrate concentration of the serum of the studied

men modified with 8 days of water-only fasting and physical exertion

Conclusion
8 days of water-only fasting together with physical exercise increased the concentration of total cholesterol, HDL, LDL TG and the R3 coefficient, which proves the increased
metabolism of these fat bodies. It seems that physical exercise had a greater impact onthese changes than the applied dietary restriction.
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Table 1. The relation between RF and VM passive mec
properties and BMI after TKA

Introduction and objectives

* More than 50 percent patients undergoing total knee
replacement are obese?.
* Obesity has 1influence on healing process

RF(T) RF(S) RF(D) VM (T) VM (S) VM (D)
Overweight group ( n=7)

complications after surgery of tendons!. There is r -0.82*  -046 -0.75* -0.57 -046 0.64

deficit of studies justifying correlation between BMI P 0.02 0.29 0.03 0.18 0.29 0.12

and Rectus femoris and Vastus medialis muscles Obesity class I group ( n=7)

passive  mechanical  properties after knee r -0.57 -0.75* -0.25 -0.29 -0.36 -0.43

replacement. p 0.18 003 059 053 043 0.34
e The aim of the study was to to determine the Obesity class II group (n=7)

relationship between Rectus femoris and Vastus r 0.33 -0 46 061 018 004 -029

medialis muscles passive mechanical properties and D 0.47 0.29 0.15 0.70 0.94 0.53

BMI after total knee replacement.

Methods

* Cross sectional observational study of 21 patients, mean
age 68,2+4,6 year was carried out one week after
knee replacement.

* BMI calculation was used to assign participants to
overweight, obesity class I and obesity class II groups.
Rectus femoris and Vastus medialis muscles
myotonometric characteristics: tone, elasticity and
stiffness were recorded using the hand-held
myotonometer Myoton —PRO.

* Statistical data analysis was carried out using SPSS
25.0 statistical analysis package. Data compliance
with the normal distribution was verified using
Kolmogorov-Smirnov test. Non-parametric
Spearmen correlation coefficient r was used to
determine relation between parameters. The

outcome results were interpreted according to the

All groups (n=21)
r -0.66** -0.79*%* -0.50* -0.48* -0.56** 0.05
P 0.00 0.00 0.02 0.03 0.00 0.83

Remark: RF- rectus femoris muscle; VM- vastus medialis
muscle; D- decrement; T-tone; S- stiffness. *Correlation
coefficient significant p<0.05. **Correlation coefficient
significant p<0.01

Conclusion

BMI satistically significantly 1nversely related to RF and
VM muscles tone, stiffness and RF elasticity after total knee
replacement, therefore the relation between obesity class and
passive mechanical RF and VM muscles properties should be
further investigated involving larger sample size.
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 The results of present study has revealed that
overweight was strongly inversely related to RF
muscle tone (r=-0.82 p<0,05) and elasticity (r=-0.75
p<0.05).

* Obesity class I was strongly inversely related to RF
muscle stiffness (r=-0.75 p<0.05).

* We have not detected relation between obesity class 11
and RF and VM muscles passive mechanical
properties (p>0,05).

* BMI was strongly inversely related to RF muscle
stiffness (r=-0,79 p<0,01), moderately related to RF
musle tone (r=-0,66 p<0,01), elasticity (r=-0,50
p<0,05), VM muscle tone (r=-0,48 p<0,05), stiffness
(r=-0,56 p<0,05) Table 1.
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Introduction and objectives

Sodium bicarbonate (NaHCOs) is the most studied alkaline substance in
several sports and performance protocols with high energy demand, so
this study investigated the effects of NaHCO3 supplementation on
parameters related to the external and internal exercise load in trained
individuals submitted to fatigue induction wusing an isokinetic
dynamometer.

Statistical Analyses

Values are expressed as the mean £ standard deviation (mean = SD) with
the level of significance p <0.05. One-way ANOVA was used for repeated
measures followed by the Tukey's post hoc test and 95% confidence
intervals (95% CI) were calculated. All statistical analyses were performed
using the GraphPad Prism 5 program

Methods

Sample

Ten physically healthy and independent men were tested on two
occasions: after ingesting 0,3 g.Kg of body mass of NaHCQO? or placebo
in double-blind, randomized cross over study. The subects’ biometric
parameters assessed are: a) body mass of approximately 85 Kg; b) aged
between 22 and 42 years; ¢) minimum experience of one year in strength
training; d) workout routines exercises for lower limbs.

Exercise session

Maximum voluntary isometric contraction (MVIC) tests were
performed before and after a dynamic protocol consisted of 10 series of
10 movements of unilateral extension (concentric phase) and flexion
(eccentric phase) of the knee extensors at 120° s-! at an interval of 60
seconds between series. For the dynamic test, a total amplitude of 90°
was requested with a maximum limit of 159 for knee extension.

Parameters evaluated

Mechanical analysis: Performance parameter was performed using PT
(the point of greatest torque in the range of motion) values throughout
the experimental procedure. PT was measured in Newton-meter (Nm).

Biochemical analysis: Blood was collected for analysis of pH, Lactate
concentrations (La) and CK.

Determination of blood pH: Blood samples were taken under vacuum
iIn tubes dried and analyzed using the pHmeter. pH analyzes occurred at
different times: pre-ingestion of NaHCQO? and during the dynamic protocol
(intervals between the 10 series).

Determination of blood lactate concentrations: Blood samples were
taken under vacuum in tubes dried and analyzed using the portable
lactimeter. La analyzes occurred at diferente times: pre-ingestion of
NaHCO3 and during the dynamic protocol.

Determination of blood CK concentrations: Blood samples were taken
under vacum in dry tubes and centrifuged at 9000 RPM for 30 minutes
and the sérum was used for the spectrophotometric reading in duplicate
using comercial kits. CK was analyzed pre intake of NaHCQO?3 and 24
hours after the experimental protocol.

Analysis of perceptions of effort, pain and recovery: The perception
of effort was evaluated using the OMNI — RES scale, which consists of a
graduated scale from zero to 10 with verbal anchors related to RPE. The
RPP (local) was assessed using a visual analog scale (VAS) which
consists of a 10 cm line barred at the left end by the expression. "no
pain” and at the right end by the expression “greatest pain possible”. The
RPR was mensured with a scale raging 6 to 20. The closer to 20 the
better the perception of recovery. The OMNI-RES and VAS scales were
Applied immediately after MVIC tests and along the dynamic protocol.
The RPR scale was Applied one minute post MVIC tests.

Training load: The internal load of the session was evaluated by
calculation trough multiplication of the total number of repetitions of the
session (100 repetitions) by the value of the exercise intensity provided
from the RPE scale.

Results

MVIC pre Dynamic protocol MVIC post

— NaHCO3 or Placebo

—  Warm-up

—

Rest Rest Rest Internal Ck

5 1 5 load

\ J
|

Peak torque
Blood lactate
Perception of effort, pain and recovery

O
o

Figure 1. Outline of experimental protocol.

Table 1: Parameters related to the performances

ANOVA
Parameters Pre Post o d Cohen (ES) Time effect time*condition effect

F p F ¥

IPT(Nim)
Placebo 209 + 53 211 £ 51* -18 £ 10 087 (0.40)
MaHCO: 264 + 52 210 £ 53* -20+13 1.02 {045)
[ actate (mmiiol/lL)
Placebo 1.16 £ 0.32 6.22 +1.48* 432 + 227 472 (0.92)
MaHCO: 1.26 +0.42 6.69+1.73* 497 £ 336 4 29 (0.90)
FRPE {0-10)
Placebo 390 +1.91 740 +1.78* 1597 £ 187 1.89 (0.63)
MaHCO: 300 201 6.70 £ 2.45* 147 £ 149 1.42 (0.53)
Fain (0-10)
Placebo 270157 F.al £213* 203 £ 230 14025 (0.99)
MaHCOs: 260 +1.69 7.00 £ 254* 201 £ 247 126.54 (0.99)
FRecovery (0-20)
Placeha 16.30 £ 2 54 11.40 = 1.65* 79 + 141 228 (0.73)

MaHCO= 17.20 £ 210 14.40 + 1.65* -16+3 1.4& (0.59)

CH (w.Ly)
Placebao 235.00 +94.03 43602 + 33657 118119 1.00 (0.44)
MaHCOs F25.31£135594 41839+ 31542 110£133 0_85 (0.39)

Values expressed as mean =£ standard deviation. |IPT: isometric peak torque.
RPE: rating of perceived effort. CK: creatine kinase. *p<0.05 vs pre. Tp<0.05
vs NaHCO?3.

30.49 0.0004 0.3082 0.3921

176.70 0.0001 0.23480 0.6373

3973 0.0001 0.0117 09182

359.33 0.0002 0.1525 0.7052

65.00 0.0001 2.29a0 0.0422

6.21 0.0373  0.6594 0.4403
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Figure 2. Values expressed as mean = standard deviation for peak torque
(Panel A), lactate concentrations (Panel B), perception of effort (Panel C) and
pain (Panel D) over 10 series of 10 isokinetic contractions for extension of the
knee joint at a speed of 120° s-'in NaHCO? and placebo.

Conclusion

NaHCO?3 supplementation did not attribute benefits on exercise
performance (although it increased blood lactate levels in the last series

of the dynamic protocol) or in parameters related to the internal load of
the exercise.

Identifier/Topic: Fatigue. Adaptation to environment. Thermoregulation.
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Introduction and Obhjectves: The moddlation of mEATF channel activity by pharmacological means 15 known to have a

great mpact on energy metabolism ina living aganisi. o muliiple studies itwas shown that meEATF channels openers
wiere effective tar the recovery of cardiac and nedronal tissdes from 1schemia and the risks of oxidative damadde atter
reperfusion [Garlid et al., 2009 kKowaltowsskl et al., 2021]. ATP-sensitive KX transporit was shown 1o take par in the

requlation of mitochondral volume, respiration, Ca<ttransport, ROS production and ATP synthesis: however its direct
effects on mitochondnal functions still remmain controversial. As we abserved eadier [Akopova et al., 20168], mEATF channel
blacker glibenclamide dramatically reduced physical endurance of animals, which regquired mechanistic explanation. =o, the

alrm of this work was 1o examine the impact of endogenous activity of mEATF channel on physical enddrance of the rats
subject to campulsary swimming wath a load.

A B HE H B HFE
ch O LR - 90 OLR
N E‘ T ap - Methods: Male \VWistar rats were
E fi- = E zUbject to compulzory Sndmming
o T T oo - with & load till fatigue and
E q.- w = E separated in two groupswwith high
= £ ¥ and lovy resistance to prysical
= 0 ty U - stress based on their sndmming
s T 2 time (ST): HR and LR,
c c 10 - T T Mitochondrial functions were
}j ] aszessed polarographically in s
0 - ' ' 0 - ' ' ' medium: . 120 mhd KC1 0.5 mhd
contral il = HD coantrol i=1b a-HD EDTA 5 mh zodium giutamate
C . & KATP n mid KHZP Q4 20 mbd Tris-HC
100 - e W | ATF channel hutfer (pH 7.47. KATP channel
5 1 1.6 S - B FA activity was determined with K+-
ZE & S0 - * B O endurance zelective microelectrode
m 14 = D [dbaranova et al]. Statistical
- = G0 - o analysiswas performed using
R - lage &100+ T T T paired Student's t-test; P=0.05 was
E 4 W - | = T = taken as the level of significance
£ E fos = g0 0
} ¥ GEEFTEZEE GRS
0 - - - 0 AT =S-HD 5]k
ot o B il “-HDO O
Respiration rate, ng-at. O-min-mg™ RCE PO T nmol-
min—-mg
: ATP
J, S J,
conirol 11510 Q2050 16,741 2 55417 1 234108 154044 10
DZ JETEL L F a5 040 * 23 8] 2 * 56414 * 1 5EH] 12 * 107 .0£5 5%
Ih % 0] 9+ a7 0 5F 20.0H] &% 3 .3H] 5 1 0H].1%#% T3 08 [*=

Results: hicgher 5T in HE group reliably coincided with higher endogenous meEATF channels activity. mEATF channels

blackers dramatically reduced 5T in both groups, and campletely blocked mEATF channel inowvivio which indicated the
dependence of physical endurance on mMEATF channel activity (Fig. 1), To find a mechanistic basis tar this, we studied the
direct effects of mEATFE channel opening by diazogide and blocking by dlibenclamide on mitochondrial functions inowitho

Wild uncoupling of mitochondera by diazoxide (Table) reduced the rate of phosphorglation (o), bat increased its efmciency
(PO, Glibenclamide inhibited respiration, and dramatically reduced both FIo and o (Table). Physical endurance strongly
carrelated with PYQ both dependent onmbEATF channels activity (Fig. 12 DY Dramatic tall of PIo by meEATE channels

blackers indicated dramatic increase of energy expense for ATF synthesis which correlated with extrermely low endurance.

Conclusions: OxFhos s one of the primarny targets of mEATF channel apening inowvivo, mEATH channels apening
increased phospharylation efficiency and reduced oxyden consumption by OxFhos which helped to avold oxyigen depletian

under the conditions of oxygen shoadge under physical loading. Qur results provide an explanation far the improverment ot
the endurance in the animals with elevated endogenous mEATF channel activity.
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— Introduction/objective

Skeletal muscle exhibits remarkable regeneration capacity in response to injury on myofibers. Research on mechanisms of muscle regeneration
can lead to quicker recovery from the injury and better improvement of myopathies.

Muscle regeneration capacity depends on muscle satellite cells (SCs) expressing Pax7. After myofibers get injured, SCs start proliferation and
differentiation into myoblasts with the expression of MyoD, then become myocytes expressing Myogenin. Myocytes form myofiber with
expression of myosin heavy chain (MyHC).

microRNA (miRNA: miR) is a class of small non-cording RNAs that represses translation through targeting 3’ UTR of mRNA or promotes decay
of the mRNA. In fact, some mIRNAs play important roles in muscle development and regeneration.

Mature

Our laboratory has been investigating miR-23 cluster miRNAs which are highly expressed in Muscle progenitor myoblast myocyte myofiber
skeletal muscle. It has been revealed that miR-27 targets Pax3 and promoting myogenesis (1). / @ L
mMiR-23 and miR-24 promote C2C12 differentiation by increasing the expression of Myogenin and = ), ®-= | =
fast MyHC isoforms through targeting Trxr1 and Acvr1b respectively according to P Satellte cell ~ M/°P Myogenm MyH(f)IIa,IId/x,IIb
in vitro study (2, 3, 4). T miR-272/ PMQ miR-23alb %
However, function of miR-23 cluster miIRNAs in vivo muscle regeneration remains unclear. \) \ L e el

In this study we aimed to reveal the role of miR-23 cluster miRNA in muscle
regeneration- miR-23 cluster miRNAs

—— Methods
DayO Day/ Day14
Cre-loxP system: MyoD-mediated miR-23 cluster miRNA KO (dKO mice) X
Muscle regeneration: Cardiotoxin injection into TA muscle | |
Cardiotoxin Harvest Harvest
— Results
Day( Day’/ _ Day14
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Fig1: Body weight and Tibia length Fig2: Muscle weight
Left: Body weight of Control and dKO mice (  Normalized muscle weight of soleus

Mean + SEM. *P<0.05) . (Sol), plantaris (PL), tibialis

Right: Tibia length of Control and dKO mice.  anterior (TA), extensor digitorum

Tibia length represents the body size (n = 6, muscle (EDL). Each muscle weight Fia3: Muscle cros section
Mean + SEM). was normalized by tibia length (n = 99-

TA was harvested at Day0, Day7 and Day14 after injury and were stained

6, Mean+SEM, "P < 0.05). with Hematoxylin and Eosin (HE). Scale bar = 50 ym.
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A F\VABC INHIBITION OR STIMULATION OF SHELL NUCLEUS

CENTRO UNIVERSITARIO

ACCUMBENS CHANGES INTRAVESICAL PRESSURE AND
CARDIOVASCULAR PARAMETERS IN WISTAR RATS.
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SESSION II: CENTRAL NERVOUS SYSTEM. NEUROPHYSIOLOGY. PLASTICITY OF NEURAL FUNCTION

INTRODUCTION AND OBJECTIVE RESULTS

: - : Saline [ <t
* Neuroanatomical studies have shown that rostral regions of the ' BLAITILE

dorsomedial shell Nucleus Accumbens (NAcc) project to the lateral "
preoptic area (LPA). Injections of angiotensin-(1-7) into the LPA evokes a MAP (mimHg) emamasanpeerss?  — "
huge increase in intravesical pressure (IP). It is still unknown whether

the shell NAcc has any role in micturition control or not. This study
aimed to investigate the possible involvement of shell NAcc in the
micturition control.

MATERIALS AND METHODS

RBF (kHz
 Adult male Wistar rats (~470 g) with stainless steel guide cannulas o BE——

implanted bilaterally in the shell NAcc 7 days prior to the experiments Control GABA L- glutamate

were anesthetized with 2% isoflurane in 100% 02 and SUbJECted to Figure 4: Tracings showing the mean arterial pressure (MAP, mmHg), heart rate (HR,bpm), intravesical pressure
cannulation of the femoral artery and vein for pulsatile arterial pressure Lelutamate into. the snell Netcleus Accumbens (NALC). Arrows indicate the moment of miction it the shell
(PAP), mean arterial pressure (MAP) and heart rate recordings (HR) and NAce.

infusion of drugs, respectively. The urinary bladder was cannulated for A) A)
intravesical pressure (IP) measurement. A miniaturized Doppler flow °
probe was placed around the left renal arterial for renal blood flow
(RBF) recordings. After the baseline MAP, HR, IP and RBF recordings for
15 min, GABA (50 mM, 1 plL) or L-glutamate (50 mM, 1 pL) or saline
(vehicle, 1 plL) injections were made bilaterally into the shell NAcc and
the variables were measured for additional 30 min. Data are as

meanxSEM and submitted to Student s t test (P<0.05). ;

-20 -

-20 4

-40 4

AMAP (mmHg)

-80

T 1 1
CONTROL L-GLUTAMATE CONTROL

=

AHR (bpm)
» A
3 S

&
o
1

) T T
CONTROL L-GLUTAMATE CONTROL

Figure 1: Histological section
showing the sites of injections
into the shell nucleus
Accumbens (white arrows).

1 T 1
CONTROL L-GLUTAMATE CONTROL

Figure 2: Schematic Figure 3: Surgical preparation - red arrow
representation of “The Rat indicates the left renal artery where a
Brain in Stereotaxic miniaturized Doppler flow probe was
Coordinates - Paxinos placed; blue arrow represents the urinary
&Watson” showing  the bladder cannulation region and the black
location of the shell nucleus arrow shows the femoral artery and vein,
Accumbens (black arrow). which were submitted to catheterization.

7 S
. -

EXPERIMENTAL PROTOCOL Figure 5: A) Change in mean arterial pressure (AMAP, Figure 6: A) Change in mean arterial pressure (AMAP,

change in renal conductance (%ARC), and D) Percent change in renal conductance (%ARC), and D) Percent

Catheterization of the change in intravesical pressure (%AIP) evoked by change in intravesical pressure (%AIP) evoked by

vein, cannulation of the shell NAcc. *P<0.05 vs. control into the shell NAcc. *P<0.05 vs. control
the urinary bladder, Euthanasia (i.v.

Doppler flow probe Bilateral saline Central gaba or sodium
Stereotaxic placement around injections into the l-glutamate thiopental, 100 C ONC L | ] SION
surgery the left renal artery. shell NAcc (1 pL). microinjection mg/kg of b.w.)

 The shell NAcc participates in the neural circuitry involved in micturition
control and plays a possible tonic role in the arterial pressure regulation.
| PAP, MAP, HR, | PAP, MAP, HR, | | PAP, MAP, HR

: Postoperative : | IPandRBF | IP and RBF | IP and RBF
recovery period | recordings. recordings. recordings. | REFERENCES
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BIDIRECTIONAL EFFECT OF THE EXTREMELY LOW-FREQUENCY
ELECTROMAGNETIC FIELD (50 HZ) ON BDNF LEVEL

Angelika Klimek, Hanna Kletkiewicz, Agnieszka Siejka, Maciej Klimiuk, Justyna Maliszewska, Milena Jankowska, Anna
Nowakowska, Joanna Wyszkowska, Maria Stankiewicz, Justyna Rogalska

Department of Animal Physiology and Neurobiology, Faculty of Biological and Veterinary Sciences, Nicolaus Copernicus University in Torun, Poland

TOPIC

Central nervous system- Neurophysiology. Plasticity of neural function.

INTRODUCTION

The mmpact of the extremely low-frequency electromagnetic field (ELF-
EMF) on living organisms 1s still intensively and widely evaluated.
Although many reports suggest a negative impact of ELF-EMF on human
health, including the nervous system (e.g. sleep and mood disorders,
oxidative stress), ELF-EMF 1s used 1n the therapy of brain injuries. Some
authors consider ELF-EMF to be a mild stress factor causing changes 1n
the levels of neurotransmitters as well as 1n  stress hormones
concentrations. On the other hand, ELF-EMF treatment contributes to
increased antioxidant protection and levels of growth factors as well as
improvement of functional and mental status 1n post-stroke patients. The
exact effects of ELF-EMF interaction with the organism and the
mechanism of 1ts action remain insufficiently described.

OBJECTIVES

We hypothesized that the effects of ELF-EMF 1s dependent on the value of
magnetic induction. Exposure to weak field (low magnetic induction)
triggers compensatory mechanisms, while strong field (high magnetic
induction) causes harmful changes in the brain. We decided to determine
the level of brain derived neurotrophic factor- BDNF 1n hippocampus to
evaluate the influence of ELF-EMF exposure on brain plasticity processes.

MATERIALS AND METHODS

Adult (3 months old), male Wistar rats were used 1n the experiment.
Animals were divided into three groups: control, exposed to 1 mT 50 Hz
ELF-EMF or to 7 mT 50 Hz ELF-EMF. Rats were exposed to ELF-EMF 1
hour a day for 7 days. Control animals were subjected to the same
experimental procedure as the exposed groups, except ELF-EMF exposure.
The exposure was repeated three times with three week intervals. After the
end of each exposure the part of rats was sacrificed and brains were
collected. The level of BDNF was determined 1n hippocampus.

Fig. 1. ELF-EMF exposure set. Coil generating ELF-EMF with the plastic
box.

exposure exposure exposure
ctart end ctart end start end

week week week

1 2 3 4 5 6 7 8 9 weeks
tisues removing tissues removing tissues removing
Fig. 2. The scheme of the experiment.

RESULTS

ok

koo

5 Xk

BDNF mRNA expression
W

El E2 E3 El E2 E3 El E2 E3
Control I mT 7mT

Fig. 3. Level of BDNF expression 1n hippocampus.

Exposure to 1 mT ELF-EMF significantly increased the level of BDNF
after the second exposure. The level of BDNF after second exposure to 7
mT ELF-EMF was significantly lower compared to control group level.
Moreover, the level of expression of BDNF was significantly lower in 7
mT group compared to 1 mT group after each exposure.

CONCLUSIONS

Our results suggest that the effect of ELF-EMF 1s bidirectional and
depends on the value of magnetic induction. 1 mT ELF-EMF 1s a stimulus

activating brain plasticity processes by increasing BDNF level, while
exposure to 7 mT ELF-EMF decreases BDNF level.
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EARLY-LIFE STRESS AFFECTS

PERIPHERAL AND BRAIN
RESPONSE TO IMMUNE

CHALLENGE IN FEMALE RATS

INTRODUCTION

Early-life stress (ELS) is considered as relevant etiological factor in mental and
neurodegenerative disorders. Those disorders can occur later in life, despite
the fact that they might have developmental origins. Nowadays coexistence of
blood-brain barrier (BBB) disturbances and inflammation appears to play an
important role in the etiology, development and progression of those diseases.
Our previous study revealed small-scale effects of ELS, modeled by maternal
separation (MS), on BBB, which could reflect both adaptive or maladaptive
changes within the BBB depending on sex, age and brain region. Moreover,
ELS-induced changes in the expression of key regulators of BBB function, such

as tight junctions proteins (TJPs), may result in maladaptation of the BBB
specifically in response to other environmental factors. ELS may result in
impaired functioning of the medial prefrontal cortex (mpFC) and hippocampus
(HP), therefore structures selected for this study seem to be crucial for ELS as
well as for mental and neurodegenerative disorders. Clinical data suggest that
mentioned diseases exhibit different prevalence in-between sexes, however
data on females are still insufficient in this regard. This seems to be especially

important due to the fact that BBB is less permeable in females than in males..

OBJECTIVES

IN THE PRESENT STUDY WE INVESTIGATED IF, ELS MAY MODULATE BBB
FUNCTIONS AND INFLAMMATORY PROCESSES IN RESPONSE TO ACUTE INFECTION IN
LATER LIFE
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ELS MAY PERMANENTLY AFFECT BBB INTEGRITY DURING BRAIN MATURATION
LEADING TO LIFELONG CONSEQUENCES

ELS MAY TRIGGER ADAPTIVE RESPONSE COUNTERACTING THE IMPACT OF
ACUTE IMMUNE CHALLENGE IN FEMALES

SUCH ELS-TRIGGERED EFFECTS MAY UNDERLIE SUSCEPTIBILITY OR
RESILIENCE TO MENTAL AND NEURODEGENERATIVE DISORDERS
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RESULTS

e LPS induced proinflammatory response on the periphery and in consequence
increased BBB permeability, TIPs (Cldn5, Ociln) and Icam1 mRNA expression in
the mPFC and HP

* LPS enhanced mMmRNA expression of neuroinflammation mediators Tir4,
microglial markers (Aif1, Itgam) and proinflammatory cytokines (//-16, Tnfa)

 MS enhanced LPS-induced upregulation of TIPs expression in the HP

 MS blunted LPS-induced mRNA expression of Icam1, Tir4, microglial markers
(Aif1, Itgam) and proinflammatory cytokines (//-16, Tnfa) in the mPFC and HP

 MS-triggered changes in response to LPS were more pronounced in
adulthood (PND70) than in preadolescence period (PND22)

* Especially in adult females, TNFa serum levels and the mRNA level of TIr4 and
Aifl in the HP were significantly lower in the MS group

MATERIALS & METHODS
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MATERIALS & METHODS

Model of acute infection: Acute intraperitoneal injection (I.P.) of lipopolysaccharide (LPS; 1 mg/kg;
Sigma Aldrich) or vehicle (VEH, saline) at postnatal day (PND) 22 and 70

ELISA:The concentration of the proinflammatory cytokines in the serum was determined using
commercially available kits for rat interleukin 1 beta (IL-1B8) and tumor necrosis factor alpha (TNF-a)
(R&D Systems)

Assessment of BBB permeability: Fluorescent tracer administration: 4% sodium fluorescein (NaF; 2
ml/kg; i.p.; Sigma Aldrich); tracer circulation time: 30 min; Transcardial perfusion with saline; Brain
tissue homogenization (Tissuelyser IlI, Qiagen); Fluorescence determination: excitation/emission
440/525 nm (Tecan)

RT-qPCR: Brain tissue homogenization (TissueLyser IlI, Qiagen). Total RNA extraction (RNAeasy Mini
Kit, Qiagen); RNA reverse transcription (High-Capacity cDNA Reverse Transcription Kit,
ThermoFisher Scientific). The TagMan® Gene Expression Assays (ThermoFisher Scientific) used:
Cldn5 Rn01753146 _s1, Ocln Rn00580064 m1, Icam1 Rn00564227 m1, Tir4 Rn00569848 m1, Aifl
Rn00574125 g1, Iltgam Rn00709342 m1, [//-16 Rn00580432 _m1l1, Tnfa Rn99999017 m1l. The
amplification using the TagMan® Gene Expression PCR Master Mix (ThermoFisher Scientific) was
conducted by the Quant Studio Flex 12K (ThermoFisher Scientific). The expression of housekeeping
gene (Gapdh Rn01775763 g1) was quantified to control for variations in cDNA levels.

Statistics: Data was analyzed by two-way ANOVA followed by post-hoc analysis. p < 0.05 was
considered statistically significant



THE ACTIVATED MICROGLIA IN HIPOCAMPUS AS A CHARACTERISTIC OF
STREPTOZOTOCIN INDUCED MODEL OF ALZHEIMER DISEASE IN RATS
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Introduction and Objectives

Sporadic form of Alzheimer’s disease (sAD) accounts for 95 % of AD cases. Due to the unknown etiology of sAD, it is only possible to
.| model by reproducing its symptoms. One of the models used is the administration of streptozotocin to the lateral ventricles of the brain.
The application of this substance causes: methylation or alkylation of DNA, increased presence of B-amyloid and tau protein, neuronal

at ‘| resistance, cholinergic deficits, impairment functioning of working and spatial memory (Nazem et al., 2015; Grieb, 2016; Kamat el al.,
;;’J- " 12016). The aim of the study was to determine whether there is activation of microglia in the various parts of hippocampus (structure
. _};‘_,f.; responsible for consolidation of memory trace), which may affect the neurodegenerative changes observed in this model of the disease.

ln experiment were use! ma|e Wistar Han rats (n=11 (STZ=5, VEH=6)) with initial weight 200+20g. After handling, the animals were separated into individual

cages with constant olfactory and visual contact with other animals. The cages with the animals were located in the animal house throughout the entire
experiment (12h:12h-light:dark cycle; lights on at 6 a.m.). Rodents had access to food and water ad libitium.

Streptozotocin (STZ) dissolved in citratte buffer (VEH-pH 4,5; 0,02M) was administrated by intracerebroventricular microinjections (AP-1,3mm, L+2mm, D-3,6mm).
The substance served through the cannulae implanted on the surface of the skull. STZ applied twice, with one day interval, about total dose 3 mg/kg. The volume
of 1 imicroinjections totals 2 pl/lateral ventrice. The control group received VEH in the same volume (Majkutewicz et. al., 2016).

The fixed brains were cut into coronal sections of 20 um thickness with the use of cryostat (CM1850, Leica Germany). Slices between 2.8 and 3.14 mm posterior
to the bregma were collected and blocked for 2h in 5% bovine serum albumin (BSA) in 0.3% Triton X. After triple rinsing in PBS slices were incubated for 48h in 4°C
in primary antibody: mouse anti-macrophages/monocytes (Sigma Aldrich, MAB1435, 1:250) in PBS with 2% BSA and 0.3% Triton X. After triple rinse in PBS
sections were incubated for 2h in secondary antibody solution (goat anti mouse IgG H&L Alexa Fluor 488, Abcam, ab150113, 1:500 in PBS). Slices were placed on
gelatin-coated slides, dried, immersed in xylene and mounted using DPX.

The slides were analyzed on fluorescence microscope (Zeiss Axio Scope Al) coupled with Axio Vision software. After collection of images from various part of
hippocampus, a calibrated frame for cell counting (0.01 mm2) was imposed on the photographs and labelled microglia were identified and counted by an observer
blinded to the experimental group allocation.

For statistical analysis U-Manna-Whitney test was used in Statistica program. The graphes were created in Graphpad program.

Results and Conclusions CA1 CA2
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The activated microglia cells has been observed in different parts of the hippocampus only in rats with sAD model. Activation
of these cells may contribute to neurodegeneration, and thus memory disorders observed in this model of disease
(Majkutewicz et.al, 2016).
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INFLUENCE OF CAFFEINE ON THE GENE EXPRESSION OF
PROINFLAMMATORY CYTOKINES AND THEIR RECEPTORS IN THE
HYPOTHALAMIC-PITUITARY UNIT
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Introduction: Inflammatory cytokines are considered to be important mediators modulating
neuroendocrine system at the level of the brain. The origin of these cytokines are differentiated.
Some of them reach the brain parenchyma from periphery or are produced in the cells of
choroid plexus; however these cytokines and their corresponding receptors are also expressed in
the hypothalamic and pituitary cells both during homeostasis millau and inflammation. Caffeine
Is one of the most widely consumed pharmacologically active substances which receptors are
also widespread in the hypothalamic-pituitary unit. There are reports suggesting that caffeine
may influence secretion of pituitary hormones however, this mechanism is not fully elucidated.

Aim: The aim of the study was to determine the influence of caffeine on the expression of proinflammatory cytokines
and their receptors in the hypothalamus and pituitary

Material and methods: The study was performed on sheep model. The experiment was
carried out on 12 ewes intravenously injected with caffeine at the dose of 40 mg/kg (n =
6) or saline (n = 6). Animals were euthanized 3 hours after caffeine or saline injection.
Hypothalamic tissue and anterior pituitary (AP) was dissected. The gene expression of
cytokines such as: interleukin (IL)-1, IL-6 and tumor necrosis factor (TNF) o and their
: receptors IL-1R1, IL-1R2, IL-6R, gp-130, TNFR1, TNFR2.
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Asterisks indicate statistical significance according to U Mann-Whitney test; * p<0,05; ** p<0,01; *** P<0,001

Conclusion: Our study showed that caffeine exerted both stimulatory and suppressory effect on the gene expression
of proinflammatory cytokines and some of these cytokines receptors in the hypothalamic-pituitary unit. This
suggests that one of the mechanisms via caffeine influences the secretory activity of the hypothalamic-pituitary unit
may be modulation of proinflammatory cytokines synthesis in these brain tissues.
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The CB, receptor antagonist reduces the pressor response of Ang Il
and Ang 1-7 injected into paraventricular nucleus of the hypothalamus

(PVN) in conscious normotensive and hypertensive rats.
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Angiotensin Il (0.3 nmol) increases BP via AT, and AT, receptors
40-
WKY (n = 8) SHR (n = 8)

Previous experiments performed on anesthetized normotensive
rats, have shown that intravenous injection of AT, antagonist
losartan reverses the pressor response to stimulation of CB,
cannabinoid receptors (CB,-R) in the paraventricular nucleus
of the hypothalamus (PVN) (1).
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THE EFFECT OF NIACIN, VITAMIN B3, ON THE f3-
AMYLOID-ASSOCIATED PROCESS OF
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Introduction Alzheimer's disease (AD) is the most common form
of dementia. Mechanisms of synaptic damage in AD are related
to the neurotoxic effects of soluble forms of 3-amyloid oligomers
(ABO). ABOs attach to the synapses, inhibit synaptic plasticity,
damage synaptic cytoskeletal proteins, and ultimately leads to
synapse loss. The current direction of research is focused on
identifying factors that protect neurons from the toxic effects of
ABO. Because niacin is associated with energy metabolism,
mitochondrial function, cell death, and aging, it could affect A[3-
dependent neurodegeneration.

The aim of the study We aimed to assess the effect of two
different forms of niacin: nicotinic acid (NA) and nicotinamide (N)
on the APB-dependent neurodegeneration process. The second
aim was to investigate whether NA and N could stimulate the
neuroprotective effects of astrocytes.

Materials and Methods Experiments were performed on human
cell lines: SH-SY3Y (neuroblastoma) and NHA astrocytes. The
SH-SYS5Y cells were differentiated for 10 days. 24h before the
end of the experiment, the SH-SYS5Y cells were incubated with
CM (Conditioned Medium) derived from NHA astrocyte cultures:
the control (CM), and treated with NA (CM-NA) or N (CM-N).
After 1h preincubation with CM, CM-NA or CM-N differentiated
SH-SYJ35Y cells were incubated for another 24h with AR [SuM].
The MTT test was used to assess the cytotoxicity of the tested
factors. The expression level of PSD95 (Postsynaptic density
protein 95, which plays an important role in synaptic plasticity)
MRNA in neurons was assessed by gRT-PCR. Microscopic
observation of autophagolysosomes (Acidic vesicular organelles,
AVO) in neurons was also performed.
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Figure 2. Analysis of cell viability of differentiated SH-SYS5Y cells by
used MTT assay. On the day 10th, the SH-SYS5Y cells (differentiated)
were pre-treated for 1 h with CM, CM-NA or CM-N before the addition of
5 UM AB,_4, for the next 24 h. The obtained results are presented as a
percentage of the control value. One-way ANOVA test for viability
followed by Tukey’'s multiple comparisons was used to analyse data.
Statistical differences between the treated cells and untreated control
cells are indicated by asterisks (* for p < 0.05; ** for p < 0.01; *** for p <
0.001). Results are means + SEM of three independent experiments.

Conclusions CM from astrocyte cultures protects neurons from the toxic
effects of AB. The use of two different forms of niacin: CM-NA or CM-N
enhances this effect.
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Figure 1. The scheme of the experimental procedures

Figure 3. Measurement of mRNA 2 4- *k
expression of PSD95 (Postsynaptic > ' '
density protein 95) by qRT-PCR. One- <
way ANOVA followed by Tukey’s multiple <
comparisons test at the 0.05 level was £
used to determine differences between the >
a
treated cells and untreated control cells. 0
Results are presented as means + SEM (n %
= 3-8). gRT-PCR fold increase was .
calculated according to the formula ﬁ

described in the Materials and Methods
section. Statistical differences between the
treated cells and untreated control cells are
indicated by asterisks (** for p < 0.01).

NA [5nM]

Acridine orange AVO [R/GFIR]

N [5nM]

Figure 4. The microscopic evaluation of the effect of CM, CM-NA, CM-N on Amyloid 8
(AB4.45)-induced formation of acidic vesicular organelles (AVO). The CM-NA and CM-N
pre-treatment reduced AVOs production in the SH-SY3Y cells treated with AB,_ .
Representative fluorescence microscopy images of acridine orange (AQO) staining (A) and the
ratio of red to green fluorescence intensity ratio (R/GFIR) (B) were used to measure the late
state of autophagy, which is characterized by AVOs production. One-way ANOVA followed by
Tukey’'s multiple comparisons test at the 0.05 level was used to determine differences
between the treated cells and untreated control cells. Results are presented as means + SEM.
Statistical differences between the treated cells and untreated control cells are indicated by
asterisks (* for p < 0.05; ** for p < 0.01; *** for p < 0.001).




NOILONMNS TVHNIN 40 ALIDILSVId ADOITOISAHdOYNIN "INJLSAS SNOAYIN TVHLNID

'SIY VSI13 dyloads
YllM s9leuasowoy pJod |eulds ayil ul painsesaw aJam aulsouens(HO)-8

'(£29T0/LZN/N/62/3810T) 213U3d) 3IUBIIS [uiey0id Buwi/Bri] suisouenb-HO-8
|leuonieN ysijod wouy yuess Aq parioddns yoieasad :jusawagpajmouddy /pp0=Jd ‘coo>d 0 %95 9w 0% 00 oot

‘soue]soldos|-g yiim auisouens HO

o
—

‘SOUR}S04dO0SI-g :SId)JeW SSBIIS DALEPIXO JO JUIWDINSEIN -

J J
QW
AN

87.0769/810¢/9S L1 0}-10P
'8y /0v6G:81L02:8L02 ‘A1iAebuo| Jejnjjao pue auidipaw -8 JO uone[a410d aAnIsod ay] € a4nsid

aAIBPIXO 92l SIS0J8|0S [esole] olydodjoAwy Ul JuSlu0)) [0481S8|0Y)
|IBLIPUOYOOLI[| PUB ‘SSallS oAlepIXO ‘wsljogels|N ABiaug sjosnip
[e19[9XS Soienpoj bululed] wWIMS ‘e 1@ ‘fr Jozoey M Mizg ‘rd sid v

£€20c00zswli/o6ee 0} 10p
(2)oz6L0Z2 6 uep "seouslds Jejnosjow Jo [euldnol jeuoneuldsiu]

o 'Spoy3iaw d13swoloydosidads suisn sajeuagowoy pJood [eulds ay)

Ul paJnseaw aJam saniAlde (zaos ‘TAOS ‘a0s) asernwsip apixoiadns

pue (Xxd9) asepixosad suoneyin|s ‘(1yD) asejeied ‘(HQ1) oaseuasospAysp
91e10e]| (SD) @seyluAs a1eJ1ld ayl :saniAlde SOWAZUD JO JUDSWINSEIN -
‘(-ulw | G "Xew) mo|} a|qeisnipe ue yum |jood

[|w/jowu] sueysoidosi-g

Tt 1T 1T T 1
0 Q 1) Q W Q
O U - < 0O M

'SIS0J8|0S |eJale] olydosioAwy JO |9pON 8shojy e ul yibusaag SuIwwIiIMmS 3yl ul Qysiam |euonippe 1noyim ‘5 0€ a2Jnilesadwal ayy 1e
du ul uoionpay sejeloljewy pue wsljogels|N Ableug sjosniy [e18[9MS \ 191eM 9U] Ul H2am Jad sawl} AL ‘WIMS Ul Q€ :|0d0304d Suluies) WIMS .
aSnoN SoleNPolN Buiuied] wimg e 1@ ‘PP Jozoey ‘M Miza ‘rg Sl €| | VAONY Aem-suo Jaye 1591 20y 3s0d ST pash sem g pue Y 404 ‘dnoJs 3195In0 o AR T o .

611 1000000000000° INHd/2601L"0L:10P "018-108:(6)66:0202 T STV @Y1 SnsJan g0'0>d , ‘uonesiuaduod auisouend HO-8 (g) ‘dnous a1o4aq e WIMS 39s1n035-
deg -uopneyjiqeyss ® euioipaw [eoisAyd jo jeuinol uedlswy STV @Y1 SNsJan §0°0>d , ‘UO1BIIUSIUOD saur)S04dOs|-g 3yl (V) Z 24nSig M A G

uoneziuaBowoy anssi|

'MAINSY 92llewslsAgS 1.A0H "S'N-UON ‘poddng yoldessay sSisAjeuy
-B19|\ ‘SISAjeuy-BlS|\ pue MaINSY OllewalSAS Y :SIS0JI9|0S |elaleT]
olydoJjoAwy YA Siudlied Ul 8s10Jex3 Jo sjoay3d "e 18 ‘O 17 ‘X 17 “1 busiN g
J0L:21L0Z "@2ualos |euolje|suel) pue Abojoig
le|nog|ow Ul ssalbold ‘Mmainey [esnwediXxd “HI'N ‘poddng yoleasay

_ 1981035+ 310434
(9=U) LM /(8=U)ST¥  (8=U) LM /(8=U) STV

A U0I398||02 anssl|

'SOSBaSIPp aAljelausbepolnau Ul eupuoyoonw jo Abojolg f UILBN | ’ s ¥e69
o0 ............................ _”w>m—u”_ aby -1d0S
- 00T = ¢ - 0.. ¢ ¢ L 4 ¢
% Q nHu 0EL~ €l 70l oL 69 0
— ) = 5
2 O Q Q
m mu C m-h m*mm w m —00¢ m Dnu SY9aM |\ syoam A Sjeam A| syaam ||| SEEIT Noom | sdnoib WIMS 10}
W 2 S 3 ’ ® ° . e = —— Duluies) wimg
= m, 1M —00¢ W m. —<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>