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ABSTRACT

Introduction: HIIT is a type of exercise which has many benefits for someone either he
is recreationally active or a professional athlete. Literature indicates that immune
system can be affected beneficially by exercise although the proved benefits refer
mainly to moderate intensity training and in thermo-neutral conditions. The aim of
this study is to investigate changes on immunological and biochemical variables during
HIIT training in three different environments (cold, thermo-neutral and hot) in
systematically trained healthy men.

Methods: Fourteen male volunteers (age: 22,53£0,74 yr., BMI: 23,42+0,89 kg/m?)
have participated in the study. The participants were randomly allocated to three
groups - one for each environment - where they were age and BMI matched. The main
HIIT workout is consisting of 4 rounds of exercises with ratio 35":25" (exercise: rest)
and 2' rest between the rounds. The measurements were implemented in an
environmental chamber in three different environmental conditions: cold (14°C, 60%
Relative Humidity), thermo-neutral (24°C, 60% RH) and hot (31°C and 45% RH). HR and
Tsin were measured continuously. There were 4 blood samplings: a) before the
experimental protocol, b) after it, c) 24h after, d) 72h after. Repeated measures analysis
of variance (Repeated measures ANOVA) was conducted to immunological (WBC, LYM,
RBC, HCT, HGB, PLT, MPV, PDW, PCT) and biochemical (CPK, CRP) markers to assess
differences among the 4 different time measurements independently from each
environment.

Results: WBC and LYM decreased significantly between 2" (post exercise) and 3 (24h
after) blood sampling in all environments (all p<0.05) and neutral respectively whereas
they increased significant between the 1% and the 3™ blood sampling (C, N) (p<0.05).
RBC and HCT showed a significant decrease between post and 24h after (p<0.05 in all
environments). HCT also, increased after HIIT (C) but decreased between 15-3 and
2nd-4th blood sampling (C, N). PLT, PDW and PCT instantly increased after HIIT (C, N) but
decreased significantly 24h and 72h after (C, N). Only MPV decreased 24h and 72h
after HIIT (H). CPK increased significantly after HIIT (C, N} and continued to increase up
to 72h after (N). No significant changes were found for CRP and HGB throughout the
time in any of the different environments.

Conclusion: This specific HIIT protocol did not generate significant changes on the
analysed immunological and biochemical markers throughout time among different
environmental conditions.

KEY WORDS: HIIT, immune system, thermoregulation, heat, cold, biochemical markers
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MEPIAHWH

Tithog: H emnidpaon tng StaAslppatiknc npomnoévnong vPnAng évraong
(HIIT) oto aavooomownTikd cuotnpa o Puxpo, Beppooudétepo kot Bepud
nepfailov

Eltoaywyn: To HIIT eival éva eldog aoknong mou £xel ToAAG 0dpEAN 1T KATTOLOG AVIKEL
0T0 Hadlko aOANTIONO gite sival emayyeApatioc abAntic. H BBAloypadia Seiyxvel otL
TO OVOOOTIOLNTLKO CUOTNUO MTOPEL va EMNPENOTEL EVEPYETIKA QMO TNV AOKNoN,
WOTO0O0 TA PEXPL TwPA 0PEAN avadEpovTal KUPLWG 08 LETPLAC EVTOONG ACKNON KOL O
Bepuooudétepeg epIBaAAOVIIKEC cUVBNKeG. O O0TOXOC QUTAG TNC MEAETNG ival va
Slepeuvnoel TIC AAAOYEG O QAVOGOAOYLKEG Kol PBLOXNULKEG UETOPANTEC KOTA TN
Sapkela ¢ mpomovnong HIIT os tpia Sadopetika meptPariovia (Puxpo,
BepoOUBETEPO KAl BEPUG) OE CUOTNUATIKA AOKOUEVOUG UYLELG AVOpPEG.

Me0BodoAoyia: Itn peAétn cuppeteixav 14 avdpeg Behoviég (nAwkiag: 22,53+0,74
etwv, AMZI: 23,4210,89 kg/m2). Ol CUMUETEXOVTEG KATOVEUNBNKAV TUXAlO OE TPELG
OMASEC - Hia yia kaBe mepIBaAlov - pe avTotolyia otnv nAtkia kat oto AMZ. To KUpLo
npwtokoAAo HIIT amotelovviav amd 4 yUpoug aoKACEWV Ue avoioyia 35":25"
(doknon: avamauon) kot 2' ovanouon HeETaEUl Twv yupwv. OL UETPAOELS
npaypatonolnBnkav o el61kd meptBalloviikd Balapo ot TPelc SladopeTIKES
nieplBaAlovTikeG cuvBnkeg: Puypo (W) (14°C, 60% RH), Beppooubdétepo (O) (24°C, 60%
RH) kat Begpuod (B) (31°C kar 45% RH) mepilBdAlov. H kapblakrn ouxvotnto Kal
Bepuokpacia Séppatog kataypddoviav cuvexwc. Eywav 4 ailpoAnisc: a) npwv anod
TO TELPAMOTIKO TIPWTOKOAAD, B) apéowc META, V) 24 wpeC UET, O) 72 wpec petd. H
avdiluon OSlakupavong enavalaupoavopevwy petpricewv (Repeated measures
ANOVA) 81e€nx0Bn og avoooloyikou (WBC, LYM, RBC, HCT, HGB, PLT, MPV, PDW, PCT)
kot Broxnuikoug (CPK, CRP) deiktec yia va a€lodoynBoulv ol dladpopég HeTaty Twy 4
S10.POPETIKWV XPOVIKWV PLETPOEWVY OTLC SLadopeTikéC eI BAANOVTIKEG GUVONKEG.

AnoteAéoparta: Ta AsUKoOKUTTAPO HEWWONKaY HETAEY TNG 2NG Kal TG 3n¢ apoAniog
oe 0Aa ta nepBariovta (0Aa p<0,05)evw ta AepdokiTTapa Povo oto O aviiotolya
evw auéndnkav kat ta 2 petaty e Ing kat ¢ 3ng atpoAnyiag (W, O) (p <0,05). Ta
£pUOPOKUTTAPA KOL O ALLOTOKPITNG pelwONKav petafl 2™ kat 3" alpoinylag (p<0,05
os OAa ta meptBairovra). O awpatokpitne auEndnke emiong peta and HIIT (W) alla
HEWwOBNKe petall 1ng¢-3ng kat 2nc-4ng oupoAndiag (W, 0). Ou beikteg Twv
oonetoAdlwy avtndnkav emniong otwyuloaio petd 1o HIT (W, O) aAAd pewbBnkay
onUavtka 24 wpeg kal 72 wpeg petd (W, O). Mdvo o HECOCG OYKOC TOUG EMNPEAGTNKE
ano to Bepuod mepPaliov Kot pewwOnKe 24 wpeg aAAd Kal 72 wpeg peta. H CPK
au€NOnke onUAVITIKA HeTad TNV pomnovnon (W, O) Kot ouveXLos va aUEAVETAL £WC Kal
72 wpeg peta (O). H C-RP kal n aipoodatpivn mapepevay apetapfAntes kab' oAn tn
SLapKeLa ToU XpOvou oE OAa ta IepLBAAAovTa.
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Zupunepacpata: To OUYKEKPLUEVO TPWTOKOAAO HIT &gv TPOKAAESE ONUAVIIKES
OAAOYEG OTOUC aVOOOAOYIKOUG Kot Bloxnuikoug deikteg petaél twv SladopeTikwy
nieptBariovtikwy cuvOnkwv oAAG Kal Katd Tn SLApKel TOU XpOVOU MEPA ATo TIG
OVOUEVOUEVEC AVTLOPAOELG.

AEZEIZ KAEIAIA: HIIT, avooonotnTkd cuatnua, BeppoplBuion, Bepuo meptBaiiov,
Puxpd neptdArov, Boxnuikoi Seikteg
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ATP (adenosine triphosphate)

RA (rheumatoid arthritis)

RH (relative humidity)

IPAQ (international physical activity questionnaire)
BMI (Body Mass Index)

DXA (Dual energy X-ray absorptiometry)
MHR (maximum HR)

RCF (relative centrifugal force)

NK cells (natural killer cells)

hs-CRP (high sensitivity C-reactive protein)
USG (Urine Specific Gravity)

ES (Effect sizes)

C (cold)

N (thermo-neutral)

H (hot)
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sensitivity. Similarly, football-based games have been shown to reduce these markers
and improve glycemic indices [82]. In people with rheumatoid arthritis (RA), the
creation of a HIIT protocol, even though it was based on walking, led to the reduction
of rheumatoid inflammation and improvement of cardiovascular system. These
effects, although not accompanied by changes in cytokine production, managed to
change pathways related to the non-specific defense of the immune system [83].
According to a study of Joisten and his colleagues concerns that quite interesting
results about Multiple Sclerosis patients. In this disease the ratio of neutrophils to
lymphocytes plays an important role in the health of the patient, and the
symptomatology. Exercising with HIIT protocols for three weeks reduced this ratio
index. This positive effect is attributed to the alternation secretion between the pro-
inflammatory and anti-inflammatory cytokines [84].

24
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CHAPTER 5: DISCUSSION

The aim of this study was to investigate changes on immunological and biochemical
variables in three different environments (cold, thermo-neutral and hot) in
systematically trained healthy men during HIIT training. We also examined how HR
and Tskin changed over time during HIIT protocol.

WBC and LYM

To our knowledge, this is the first study that investigates the effect of HIIT exercise on
immunological and biochemical variables in three different environmental conditions
in healthy recreationally young men. In our study WBC were decreased significantly 24
hours after HIIT protocol in all environments (cold, thermo-neutral, hot). Similar with
these results was a study of Belviranli and his colleagues in which their participants
had decreased levels of leukocytes 6h after exercise[86]. The participants in this study
were at similar age with ours but they had a sedentary lifestyle in contrary with our
study where they were systematically exercised. In the same line are the results of
another study in which the participants were about 18 years old and elite junior soccer
players. Their HIIT protocol duration was 8 weeks and WBC were also decreased
significantly [87]. Another study observed that leukocyte count was remained at the
same levels after cycling HIIT sessions with either active or passive rest between the
bouts[88]. However, the same study showed that after sprint training protocols the
leucocyte count was increased immediately after exercise and for the next 3h. Our
study showed that WBC increased significantly immediately after exercise and there
are also other studies that showed the same result [89][80, 90]. In our study WBC in
cold environment although increased after exercise in the next blood sampling 24h
after the levels had been statistically decreased. Another study observed that there
was exactly the same reaction of WBC also in their results: an increase after the
exercise and a decrease in the next 3h [91]. On the other hand, there were studies
with HIIT protocols that the WBC reaction was quite different. Mora-Rodriguez and his
team showed that after 6 months of HIIT the leukocyte count remained unchanged
[92] and in the same line was the study of Khammassi et al in which WBC showed an
improvement in a MCT (Moderate Continuous Training) but not in a HIIT one[93]. A
reason for that could be the fact that moderate intensity exercise tends to increase
instantly the immune system levels. This has not been proved for higher intensity
exercise protocols (such as HIIT). These levels return to their baseline during the 3
following hours[94].

3 weeks of HIIT protocol were not enough to affect WBC according to a study of
Sheykhlouvand and his team whereas in the same line was also a study of Baria and
his team in which after a HIIT-based Tabata session WBC remained the same[95].

LYM in our study followed a statistically significant decrease 24h after our protocol in
the thermo-neutral and hot environment after an increase immediately after the
exercise. Similar with these results were also two previous studies those of Bogdanis
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and his team and Belviranli and his colleagues[80, 86]. The interesting point is that in
these two studies participants were also young and non—smokers men like in ours.
Furthermore, a study of Jamurtas and his team in healthy young men showed exactly
the same reaction of LYM[90]. In contrary with ours, a study of Rhibi and his team
observed a direct decrease of LYM after exercise whereas we observed exactly the
opposite[96]. In our case LYM increased after the exercise but in the next blood
sampling 24h after exercise had been decreased significantly. A reason for that could
be a LYM apoptosis which is a normal process of cell death[97]. Exercise induced
fatigue seems to be a factor affects cell apoptosis. Furthermore, LYM apoptosis can be
affected by cortisol response to exercise. According to Wahl et and his team, LYM were
decreased 30min and 60min after the training protocol regardless of the type of rest
between the HIIT bouts[88].

RBC

Regarding RBC our results have shown that there was a significant decrease 24h after
HIIT protocol regardless of the environmental conditions which means that this result
was the same for cold, thermo-neutral and hot environment. A large ES was also
observed for both cold and thermo-neutral environments which is interpreted as an
applicable result consistent in reality. Our results are concordant with a previous study
of Belviranli et al [86] in which they observe that after a 30sec Wingate test, RBC
although they immediately increased after exercise , they followed a significant
decrease 3h and 6h later. Our results are in the opposite line with the results of Heidari
et al [98] who found that erythrocytes decreased immediately after exercise but
increased 30min later again. Jastrzebska and the team observed that RBC decreased
significant after 8 weeks of HIIT training sessions on elite junior soccer players[87]. The
last result consists of a chronic effect of HIIT training whereas all the previous ones
referring to acute effects. We are surprising found that other previous studies [80, 90,
92, 93, 95] in different HIIT protocols and population groups RBC were remained
unchanged. Some of the possible reasons of this could be the duration, time, intensity
or volume of the HIIT protocol.

HCT

Our results about HCT showed that it increased significantly instantly after exercise
only for cold environment. This result is in accordance with previous studies where
HCT increased immediately after exercise [86], [98]. The levels started decreasing 24h
after the protocol in all environments (ES 20.8) and remained statistically decreased
until 72h after for thermo-neutral and hot environment (ES 20.8). In agreement with
this , Belviranli et al and Heidari et al [86], [98] found also that their HCT levels had
decreased 3h & 6h and 30min after respectively. When Bogdanis and his team ran a 3-
week intervention consisting of 9 HIIT sessions in recreationally active male
participants they found out that HCT levels increased significantly up to 30min after
their sessions but they returned to their baseline values 24h after[80]. An explanation
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for that could be a decrease in plasma volume which could be detected because of the
increase rate of sweat rate. Regarding chronic HIIT effects on hematocrit previous
authors observed that HCT levels decreased statistically after 8 weeks of HIIT sessions.
Not every different protocol affects in the same way the hematological variables.
Hematocrit levels remained unchanged in other studies regarding acute (immediately
post, 24h, 48h and 72h post-exercise) [90] or chronic (2 days after the successful
completion of a 9-week training program) [93] effects of HIIT.

PLATELET INDICES

Our study found that platelets values increased notably exactly after exercise but
followed by a decrease for the following 72h. This instant increase of platelets after
exercise could be explained by a release of new platelets from the spleen or the bone
marrow[98, 99]. In agreement with these results are also the ones of a previous study
who observed that PLT increased by 13% after their HIIT protocol [100]. In the same
line with this instant increase are also other studies [60, 80, 86, 95] whereas the later
decrease was in accordance with the study of Belviranli and his colleagues [86]. On the
other hand, other studies with HIIT protocols found in their results that there were not
significant differences in HCT levels before and after the main sessions [81, 87, 90, 92].
Important to say the abovementioned studies had included either healthy participants
or participants with chronic medical problems (such as metabolic syndrome patients)
or participants with active or sedentary lifestyle.

Another indicator analysed was the MPV. In our case MPV decreased significantly after
24 up to 72h after in hot environment. However, Sheykhlouvand and his team found
that MPV increased statistically after HIIT and that changes in HIIT protocol with
variable intensity were larger than the ones with the variable volume [81].
Furthermore, MPV has increased in well-trained athlete after a 30km race with ascents
and descents[101]. Another previous study found that MPV decreased after HIIT
protocol in patients with coronary artery disease[100].

Another platelet indicator was the PDW. In cold environment decreased significantly
24h after and 72 after our HIIT protocol with a large ES also. Regarding thermo-neutral
conditions there was a significant increase immediately after exercise (ES>0.8). In this
line are also the results of Ahmadizad et al, who found that after their HIIT protocol
accomplished in clinical populations, PDW decreased significantly [100]. Scientists of
another study observed that PDW decreased after a protocol in under HIIT intensities
(60-75% VOZ?peak) in T2D sedentary female women[102].

Regarding PCT our results showed that in cold and thermo-neutral conditions PCT
increased immediately after exercise and decreased significant statistically 72h after
(ES20.8). According to a previous study, PCT followed a significant increase in contrary
with the other interventional group (moderate continuous training)[100]. Whereas
Akbarinia and the colleagues underline in their results that PCT remained unchanged
while an under-HIIT intensity protocol[102].
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PK

CPK was one of our analysed biochemical markers. CPK was increased instantly after
exercise. The levels stayed increased up to 72h after our session in thermo-neutral
conditions with a large ES also. This result agrees with previous literature which says
that CPK levels reach a peak in the next 1-4 days after exercise and started to decrease
again in the next few days. In the same line were the results of other studies where
CPK increased after exercise and up to 24h after [103, 104]. According to Rhibi et al,
CPK levels decreased 30min after their protocol in physical education students[96].
This result is also in the same environment with ours (thermo-neutral). Another study
observed that their CPK levels increased immediately after exercise but they decreased
72h after [105]. Last but not least, a study by Cirpyan et al, showed that CPK levels do
not affected after their HIIT protocols in highly trained males [91].

In order to gain a more fulfilled understanding of our study we chose to also measure
two other markers except the immunological and biochemical ones. Tsin and HR gave
us a clearer comprehension in general.

Physiological point of view of our immunological and biochemical markers

In our study we found that WBC and LYM showed an instant increase immediately after
HIIT whereas in the next hours returned to their baseline levels. This can be easily
explained as physical activity causes many changes in the circulation of WBC. One of
them is leukocytosis which is called as the increase in the number of WBC circulating
the blood[106] and It is accompanied by cytokines production after prolonged
exercise. Another reason for the increased WBC and LYM is that exercise intensity and
duration affect them directly[107]. Furthermore, this increase may attribute to the
increased catecholamine levels[108]. Regarding RBC, it is known from literature that
strenuous exercise can cause structural damage in the erythrocytes, resulting in
hemolysis. Increasing the number of erythrocytes deformed by exercise can be
reflected as an increase of mean cell volume in the circulation [86].

As for platelet indices which in our study increased after training protocol and returned
to baseline levels in the next hours. This result is in accordance with Ahmadizad and
his team who found also a significant increase in the PLT after a single session of
anaerobic exercise. PLT secretion increases by increasing the secretion of epinephrine
during HIT[86]. Another explanation for the increased levels of PLT could be the
release of new PLT from the spleen or the bone marrow [98]. MPV increased after HIIT
for cold and thermoneutral environments may be caused by platelet hyperreactivity.
HCT in this study increased after HIIT in the cold and thermoneutral conditions but
decreased slightly in hot ones. This result is quite common in high intensity trainings
because of the increase in thermoregulatory capacity, the cardiac filling pressure and
the stroke volume. On the other hand, a decrease in HCT could mean a possible
decrease in the number of RBC which means that there is no dehydrated condition.
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Regarding CPK, literature underlines that when skeletal muscle fibers sustain injury,
such as membrane damage or myofibrillar disruptions marked by myofilament
disorganization and loss of Z-disk integrity, CK leaks into the plasma, reflecting the
mechanical-muscular strain of training [105]. Another possible cause for the high
values of CPK after exercise may caused to the characteristics of our HIIT with many
different exercises in the whole body which ultimately results in the musculoskeletal
system's microinjuries and muscle soreness[105]. In our case we observed a different
reaction of CPK in different environments. A possible reason for this could be that
some people are not respond in the same way like others due to a lower permeability
of muscle cell membranes [109].

Skin temperature

Tskin in our study followed lower values in cold environment whereas the highest values
of it were showed in hot conditions. Significant differences were observed between
the group of cold vs thermo-neutral and thermo-neutral vs hot environment (ES>0.8).
In a previous study of O’Connor and his team where participants were divided in two
groups according to their sport (cycling and American football ) and attained a sport-
based HIIT protocol indoor and outdoor with solar radiation, Tskin seemed to be higher
in cyclists in compared to the American football players [110].

Heart rate

In our study we observed a group x time interaction for cold vs hot group (ES20.8). HR
was significantly increased in hot group compared with the cold one but there was no
significant difference between the group of thermo-neutral vs hot which means that
HR in these two environments was ranged in similar levels. Acute heat increases
peripheral blood flow to the skin and encourages perspiration to help with cooling
[111]. Except that, increased heart rate and decreased stroke volume are main results
of heat stress. Cardiac output is increased via this mechanism|[8]. It is known from the
literature that humans' initial reaction to heat is to increase blood flow to the
periphery in order to cool the skin [41]. Under these environmental condition HR is
accelerated by about 40% [112]. Furthermore, heat stress-induced catecholamine
circulation is likely another contributor accelerating HR. All these mechanisms above
increased HR in thermoneutral and hot environments compared to the cold [113].
Previous authors in their results suggested that mean HR was also higher outdoors
with solar radiation compared with indoors in their HIIT protocol[110]. In another
study about CrossFit with three different protocols and one HIIT among them, one of
the greater mean HRs were found in the HIIT protocol (as many double skip rope jumps
in 8 sets of 20sec with 10sec of rest between sets)[114].
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PRACTICAL RECOMMENDATIONS

Analysing and thinking of our results on a second level we reach at the following
conclusions: WBC and LYM in hot conditions were seemed to be more increased than
the other environments without this result to be statistically significant. A reason of
this could be a higher stress of the immune system. At the same time HCT values were
also higher in hot environment which possibly shows a more intense decrease of
plasma volume and simultaneously a higher dehydration. Furthermore, LYM after
exercise in hot environment followed a lower increase and then started to decrease to
their prior levels. This shows a further fatigue of immune system (we do not have an
instant increase after exercise to boost it) and as a result the jeopardy of URTI is higher.

HCT values are shown higher in hot conditions (although not significant) which means
a higher decrease in plasma volume and as a conclusion higher dehydration. All these
information indicate that there is a higher risk for training in the heat especially when
we are talking about maximal intensity exercise such as HIIT. In the category of
professional athletes, it is recommended to trainers and coaches to spread their
insight about immunological variables and how they adapt to the heat. HIIT and heat
together can be a tricky and hazardous combination for professional athletes. As we
already know the benefits of HIIT a practical recommendation could be to avoid the
hours of the day with intense heat and train earlier or later than that. The majority of
our results followed the same line with other previous studies but our advantage is
that we collect information for hot environmental conditions along with the cold and
thermo-neutral ones.

LIMITATIONS

Although in our study many immunological markers seemed to be affected by HIIT, our
results could be affected variously by the limitations. The small sample size may be a
factor that affected our results. Because of it, we had many significant results in many
hematological indicators. In order to weak this limitation we chose to make effect sizes
so as to understand which of them respond indeed in reality. Other limitations could
be the time duration -only 30 min- or the time sessions (only one session for each
participant). The ideal scenario was each participant to be exposed in all three
environments. Another factor that could affect our final results could be the weather
station in Spata. This station is near Athens but not every place in Greece has the same
prevailing temperatures such as the city where our study accomplished (Trikala,
Thessaly). The months of measurements may also have played a role, especially for
the hot environment. Our experiments were attained during April and May, months
that temperature in our region has already increased and as a result the participants
could be already acclimatized in heat. Last but not least, a wider difference among
each temperature environment maybe could lead us to a clearer result.
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CONCLUSION

This specific HIIT protocol did not generate significant changes on the analysed
immunological and biochemical markers through among different environmental
conditions.
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3. Kara 1tn di1dpkeia piag ouvnoiopévng epOopadag, Tooceg NUEPES
KAVOATE KATTOIO METPIO CWHATIKA OpaoTnpeioTnTa, OTTWG TO VO
ONKWOETE KAI VA HETAPEPETE EAaPpa Bapn (HIkpOTEPa atrd 10 KIAG),
OUVOAIK} KaBapPIOTNTO TOU OTITIOU, ATIEG PUOBMIKEG QAOKNOEIS
owuaTtog, TodnAacia avaywuyxng ME XOMnAR Taxutnta, XaAapn
KOAUUBNON; Zag TOPAKAAW VO N CUMTTEPIAGBETE TO TTEPTTATN .

........ NUEPES ava eOONGda
av dev KAvATE PETPIAG EVTAONG CWHATIKEG dPACTNPIOTNTEG, ONUEIWOTE X

edw [ kai TpoxwprioTe TNV epwnon 5.

4. Tig nuépeg TOU KAVATE KATTOIA UETPIO CWHATIK SpaocTneIoTNTA
OO WPA APIEPWVATE CUVHOWG;
...... AETTTG avd nuépa Sev yvwpidw/dev eipal BéBaiog L]

Mpiv aTTaVTACETE OTIG EPWTNOEIS 5 KAl 6, OKEPTEITE TO XPOVO TTOU TTEPTTATAHOOTE
Katd _1Tn Si1dpkeia piag ouvnBiopévng Boouddag. Na cuptrepIAGPBETE TO
TTEPTIATNUA OTO XWPO TNG €PYACiag Oag, OTIC HETOKIVACEIS OOG KAl OTOV
€AeUBEPO XPOVO CAG YIa Yuxaywyia, aoknon | GBAnon.

5. Kard 1tn Sidpkeia piag ouvnOiopévng epOopddag, méoeg NUEPES
TTEPTTATHOATE YIA TTEPICOOTEPO ATTO 10 cuveEXOHEVA AETTT];
........ NUéEPES ava efdouada

av dgv TTEPTTATACATE KAMIa nuEpa TTeEPIoCOTEPO ammd 10 cuvexoueva

AeTrTd, onpeiwote X edw [ kar mpoxwproTe otV epwytnon 7.

6. Tig nuépeg TTOU TTEPTTATAOATE, VIO TTEPICTOTEPO aTrd 10 ouveEXOUEVQ
AETTTd, TOON WPA TTEPACATE TTEPTTATWVTAG;

...... AETTTA ava nuépa Sev yvwpidw/dev gipar Béaiog [

7. Noéoco Xpoévo Tepdcare KABICHEVOI O& Hia ouvnBIoHEVN pEPA KATA
TN S1dpKeIa Jiag ouvnBiopévng eBdopdadag; O Xpovog auTdg UTTopEi
va TepIAauBavel To XpOVo TTou TTEPVATE KABICUEVOI OTO OTTITI, OTO
ypa@eio, Otav eMIOKEMTECTE QiAoug, OTav OIaBAeTE, MEAETATE R
BAétreTe TNALdpaon, aAAG dev TTEPIAAUBAVEI TOV UTTVO.

...... WPEG ava nuépa Sev yvwpilw/dev eipar BéBaiog [

TéNog epWTNHATOAOYIOU. 20 EUXOPICTOUHE YIA TH CUMHETOXH CUG
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BFYETF 1gTopkd WRANG ERTNRE. K |5 TRanE, Mz

E. FYETE LETOpIED SLTPATR; e [] ow [
7 FYETE Lomnpikn Kppdiakon EQdpoyeTon, Bupek ko) mowvey,

A Alkioy kapdumkay mo B oew; Me [] o[ ]
8. FyFTF warnp ks TR NEMaTOS T Todinm, Mo [ o[ ]
% FAETE \ETHOLED QYWE KA wam,; Mo [ o[
10EXETE LOTRRIKG TUYWLR TOVOKEJithily; ML |:| ]l |:|
11 FYETE WOTOPIKG TUELEY N KPR LI, Mo ] ol ]
12 EXETE [OTOPIKG AUTKGLATATES N[ ] o [
13 EXETE OTop LG vAR UKL T O, M |:| i |:|
14 EXETE 1OTmaIKG UTIVLENC ST, Mee |:' | |:|
15 =%ETE wamapikd SudAimibaliar; Neew [

16 'xETE worapied Wil o Tobu eepi B, M e |:| L 1) |:|
17 EXeETE ropikd uwinknsg vaueolng, M |:| | |:|
1R ExeTE wopikd ReTaPoAikal auvipouou, Ned[ 0 on ]
187 ¥ETE woTopLKS wEhpw i AvEREPKRE (ag; Mo, |:| i |:|
20, EYETE 1oTOpLED Tovaufoluveing ooy opBpuwoewy, Neo[ ] ow [
21, ENETE LOTOP KD TUOMD L 008 Lt g Lot oot L0, M e |:| Ol |:|
22 EYETE 10Tap ke adBévaad Tou SupEaELEolh; Mz, |:| i1 |:|
23, EXETE \oTOp KD avdTohoy KLy TRy, ML |:| i1 |:|
24, EXETE LSTOpLED REpKLOL; Mo |:| Oxn |:|
25, LXETE LOTAPLKD KETERpNaC ahrodd; M ] ]
28, EXETE LCTODLED XEA QNG VAPRWTLIKLY OUTLLI, me [ o[
27, L¥ETE 19T p KD cupoppofuhie; M) B[]
2H. EYEIE LOTApLRG MIOTITORL; N[ ] o[
29, EXETE 10TOpLRD umE plep o nec [ ] O[]
A0, LYETE LOTAPLRD KAV LaTog; M [ [

Ay onawerjocie UMo" ovadepste adoa nekEg emovilele (o osamvifole rpEpoouwc

Av mraninooe: Mo avodEpel: da ypdves kenvilEile [ kenviioe:
31, Kenwilers —nv mepooa nEpindo W |_| g1 |_\

A2, KpHoUQTIOLELTE ORALRGATOTE GRAN WLopdr KOTYol; ND!Ll:l t};(l|:|
Ay amoyTnaaTE Mo, mopmendu EERYROTE
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