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Abstract: It was carried out intravariational characteristics of erythrocyte count,
some of their metric cytoparameters in Rana ridibunda (Pall.) deriving from two
biotopes during springtime and autumn.

The experimental variant is analyzed in industrial pollution conditions. There
were detected deviations concerning form and size of studied cells.

Key words: erythrocyte intravariational characteristics, biotopes, Rana ridibunda
(Pall.), spring-autumn, cell diameters, nuclear diameters

BBBEJEHUE

Bposit Ha epurpormTuTe, TsAXHaTa (opMa W pasMEpH BapHpaT B Pa3IUYHHUTE
rpyny TPHOHAYHU JXUBOTHU M TMPEICTABISIBAT WHTEPEC C OIJICNl YCTAaHOBSBaHE Ha
HOpMara U HelHUTe (UHH BapHaHTH, a OT TYK U Bb3MOXXHOCTUTE 32 XapaKTEPUCTHKA Ha
(hyHKIIMOHATHOTO ChcTOsiHME Ha epurpoHa (GILLIVER, 1875; WINTROBE, 1933;
KOPXVEB, 1949, 1960; TUTEJIL30H U TEPCKOB, 1960; GLOMSCKI ET AL., 1997).

B nureparypara wma JaHHM OTHOCHO XEMATOJOTMYHUTE IMIOKA3aTeNu Ha
amMpubunTe, HO TE CE OTHACAT 3a TECEH KPbI MPEICTABHTEIM U OTpaHWYCH OpOif
napaMeTpu. Majko ca M3CieIBaHUATa Thpcelrd (PUHWUTE OTKIOHEHHS OT HOpMaTa |
0COOCHO TaKMBa B CE30HEH aCIIEKT, KOSTO MOTHBHpA IIeJITa Ha HACTOsAIIAaTa padoTa: 1a
Cce HalpaBH WHTPABapUAIIMOHHO TPOyYBaHE HAa Oposl HA EPHUTPOIMTUTE H HIKOH
METpPUYHH TEXHHU muromapameTpu y Rana ridibunda (Pall.) or gBa Omotoma, mpe3
MIPOJICTHUS U €CCHEH CE30H.
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MATEPUAJI N METOAHN

O6exT Ha n3cnensane 6sxa 120 nnausuna Rana ridibunda (Pall.) ot nBata mona c
pazMepu oT 5 1o 12 cm.

Or 1ax 60 nHAMBHAA ca YIOBEHH M 00pabOTeHH Mpe3 mepuoa anpui - Mai 2001
I., a ocra”Hanute 60 - mpe3 centemMBpH - okToMBpHu 2001 T.

N3bpaxme mponeTHUsI M €CEHEH CE30H C Orjie]l pa3jajcyaBaHe BbB BPEMETO Ha
W3CIIEBAHETO, C LeJ ThpPCeHEe Ha (UHU OTKIOHEHHS B H3CICABAHUTE IMapaMeTpH.
[IponeTHoTO M3cienBane Oemie OPUEHTUPOBBYHO, MOPAIN KOETO 32 BCEKH WHAMBHJI Ca
obOpabotenn mo 100 kiIeTkH. YCTaHOBEHHUTE pa3iHyusl HAJIOXKHXa MPEIU3NPAHETO Ha
W3CIIEBAHETO IMPe3 EeCeHTa C Orjie] TMO-TOsIMa JOCTOBEPHOCT HAa IIOIyYCHHTE
pesyntatu. bsxa obpaborenn 3000 KIETKH, C KOETO ce¢ OOSICHIBAT 3aBUIIICHUTE
CTOWHOCTH Ha t-KpuTepus B Tadnuma 4.

JKuBoTHHTE Cca pa3jelieHu Ha JBE TPYIIH:

I'pyna 1. ITo 30 uanMBHAa, YIOBEHH Ipe3 MPOJIETTA U ECEHTA BB BOJIOEMH Kpaii
rpaj XapMaHJid, Ha cpeJiHa HaJiMopcka BucounHa 100 m.

Buoroma e OTHOCHTENHO 4YHCT, TOpaJHM JHUICA HA JaHHW 33 HaJIWM4YUe Ha
3ambpcutenu (ExoOronernn Ha Obmmna Xapmannu, 2001). XXusotaure ot rpymna 1 ca
KOHTPOJTHH.

I'pyna 2. ITo 30 unauBHIa, YIOBEHH IpE3 MPOJETTa U €CEHTa B sA30BUP “‘Po30B
KIajeHen', kpait rpag ['ep00B0, Ha HaMopceka BucounHa 80 - 100 M.

PaiioHbT € chC 3HAYNTENHO HHIyCTPHAIHO 3aMbpCABaHE, TPUIMHEHO OCHOBHO OT
TEI “Mapuria-H3rok 1 u bpukerna dadpuka (Exobronernn Ha O6muHa 6160080,
2001).

Ilo nanHu ot TepuTopHanHO-yCTpOMCTBEHHUS IUIaH Ha paiioHa Ha M3TouHO -
Mapuiikys BbIVIMILEH KOMIUIeKe, 1992; MuHHO HampaBieHue KbM MUHHM “‘Mapuna -
Msztok AJl“, rp. PagHeBO, OCHOBHHTE TOAMIIHU 3aMbpcuTenu ca cepHure (96%),
azoTHHTE (2,5%) okcuau U Bbraepoanus okcun (1,5%).

WscnenBanuara Osxa TNPOBEKIAHM HETIOCPEICTBEHO CIIe[ YJIAaBSHETO Ha
KUBOTHUTE U TEMIIEpUpaHeTo UM 3a 24 daca nipu 2°C u “oCTaHa N paBHHU YCIOBUS .

Be n3non3Bana KpbB OT CHPUETO, KAaTO OpOsi HA EPUTPOLIUTUTE CE ONPEEIIALIE 11O
Kamepnus meton va Vierdot, upe3 Kamepara na bropkep. Pazmepure Ha epurpountute
U SiApaTa WM Ce OIpeneisxa BbPXY KPBHBHH HATPHUBKH, OIBETEHH 1O POMaHOBCKH-
IMim3za.

Bepxy 100 kimeTkr OT BCeKkH Tperapar 0sXa W3MEpeHH YEeTHUPH IapaMeThpa:
roJsM KieTbueH auamersp (D-Ki1.), MagpK KieTbueH AuaMeThp (d-KIL.), TOJAM siipeH
muametsp (D-s11po), MabK sapeH nuameTsp (d-sapo).

[Tonyuenute pesyntatu Osxa 00pabOTEHH BapUALMOHHO CTATUCTHYECKH IO
metojia Ha Student-Fisher mpu t > 3,0 cbe cTenen Ha noctoBepHOCT p < 0, 05.

PE3YJITATHU U OBCBhXIAHE
Ce30HHOTO MpOyYBaHE BBPXY UHCICHOCTTa Ha 3PEIUTE EPUTPOLUTU MPHU
JKUBOTHHUTE OT ABaTa OMOTOMA, MMOKa3Ba TOCTOBEPHO MO-BUCOKH CTOMHOCTH MpH Tpyrma 2
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(Tabm. 1). 3aBumeHUAT OpOM Ha EPUTPOLIMTHTE B Ta3W Ipyma MOXKE Ja ce MpHeMe KaTo
MIPUCIIOCOOUTENTHA peaKIHs Ha BHAAa KbM 3HAUYWTEIHATAa CTENEH Ha 3aMbPCSBAHE B
paiioHa.

Ce30HHUAT Mpexo] OT MPOJIET KbM €CeH MPEIU3BHUKBA TI0 - 3a0eIeKUMHU IPOMEHH
B KOJIMYECTBOTO Ha EPUTPOILIMTUTE B KOHTPOJIHATA rpyna (Tadm. 1, 2).

Ta0auna 1

Pesyaratm oT BapHAIMOHHO-CTATHCTHYECKa 00padoTka
CpPaBHEHHMETO 32 ePUTPOLMTHUSI Opoii mexny rpynu 1 u 2
Table 1

Results from variational-statistical data processing of erythrocyte count comparison
between group 1 and 2

HaA JaHHHUTE OT

Ce3sod - poset 2001

= I'pyma 1 _ I'pyra 2 CroiiHocT Ha

% X ] m Vs X ] m Vs | xoeduuuenra t

E03533 | 1410 | 25,7 | 39,91 | 5156 | 162,5 | 29,6 | 31,52 4,15

% PO 001

= Ce3son — ecen 2001

2, 3,42

R 4290 [ 1152 | 21,0 | 26,85 | 561,3 | 178,0 | 32,5 | 31,71 P

0,001

Ta6auma 2
Pe3yATaTH OT BApPHANMOHHO-CTATHCTHYECKa 00pab0oTKA Ha JaHHHTE OT

CpaBHEHMETO 32 ePUTPOLMTHUS Opoii B rpynu 1 u 2

Table 2

Results from variational-statistical data processing of erythrocyte count comparison
between group 1 and 2

I'pyna 1

s Ce_30H — npoutet 2001 CiGBOH —ecen 2001 CTOMHOCT Ha
= X m X m KoeduIeHTa t
2 2,28
= 3533 25,7 429,0 21,0 Y
% P0,02
= I'pyma 2
) 515,6 29,6 561,3 32,5 1,04

Po.10

OT4YeTeHUTE CTAaTUCTUYCCKU HEIOCTOBEPHU M3MEHEHHs B OpOsl HA €PUTPOLIUTHTE
IIpH TpyIma 2, MapajeiHO ¢ KOHCTAaHTHO MO-BUCOKUTE CTOMHOCTH Ha W3CJICIBAHUS Oeler,
MOTaT Ja ce KOMEHTHpAT KaTo aJalThBHA peakius Ha Bunga Rana ridibunda (Pall.),

u3paseHa B

CTUMYJIUpaHa EpHUTPOIOe3a paHO HarpoJerT,

KOATO KOMIICHCHpa
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OTHOCUTENTHATA XHITOKCEMHs, TIOpPOJIeHa OT HEJOCTUTa Ha KUCIIOPOJl B aTMOCQEpHHUS
BB31yX. [Ipe3 ecenra ce moctura croitHOCT Ha Genera - 561,3/ml (tabm. 1, 2).

Taoauna 3

Pe3yaratn oT MeXIYrpynoBata BapHAIHOHHO-CTATHCTHYeCKa o0padoTka Ha
JAHHUTE 32 METPUYHHUTE MApaMeTPH Npe3 MpoJieTTa

Table 3

Results of intraspecies variational-statistical data processing of metric parameters in
spring

Ceson — mpoutet 2001

MeTpHunm I'pyna 1 I'pyna 2 CroiiHoct
— — Hakoedu-
mapamMeTpu X S m Vs X S m Vs LHMEHTa t
D-x. 24,06 | 1,99 0,15 8,27 | 23,73 | 2,23 0,15 9,40 é’56
0.10
2,83
d-xm. 14,70 | 1,36 0,14 9,25 | 14,14 | 1,41 0,14 9,97 P
0.10
D-anpo 10,08 | 1,12 0,11 | 11,11 | 9,84 1,01 0,13 | 10,26 ;)’41
0.10
d-sapo 6,12 1,17 0,11 | 19,11 | 5,86 0,89 0,09 | 15,18 ;’83
0.05

Ta6auna 4

Pesynratn or Mexayrpynosara BapHAllHOHHO-CTATHCTHYecka oO0pa0oTka Ha
JAaHHHUTE 32 METPUYHHTE IapaMeTPH Npe3 eceHTa

Table 4

Results of intraspecies variational-statistical data processing of metric parameters in
autumn

Cezon — ecen 2001
Merpuunn I'pyma 1 I'pyna 2 CroiiHoct
napameTpu + S m Vs + S m Vs Haxoequ-
X X [eHTa t
D-xa. 23,06 | 1,31 0,02 5,68 | 20,81 | 1,73 0,03 8,31 52’5
0.001
21,20
d-xir. 13,03 | 0,81 0,01 6,22 | 13,70 | 1,57 0,03 11,46 P
0,001
36,61
D-sapo 7,20 0,73 0,01 10,14 | 8,02 1,34 0,02 | 16,71 P
0,001
12,77
d-smpo 5,53 0,60 0,01 10,85 | 5,35 0,70 0,01 13,08 P
0,001
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HeoOxomumo ¢ ma ce oTOenekd, 4e OTYETCHUTe pa3inyus B rpyma 1 ca
MaTeMaTHYeCKH HeTOCTOBEPHH, JOKATO PE3yNTaTUTE MIPHU BTOpA TPYIIa 1aBaT OCHOBAHHE
Ja TIPEAIONIOKUM CPaBHHUTEIIHO HHCKa BapHaOWIIHOCT Ha Oenera, Mo OTHOILEHHE Ha
aJanTUBHATA MYy IDIaCTUYHOCT (Tadm. 2). CreaBa ia moayepTaeM, 4e€ OTYETEHUTE OT Hac
pesyarar 3a Trpyma 1, ca mo - Omm3km 1o mocodeHmTe OT KOPXKVYEB (1960), 3a
6esonamarn ampudbun — 485,0/ml epurporutu, 6e3 ga ca YTOYHEHH H3CIICABAHUTE
BUJIOBE.

[MpomsiHAaTa HA METPUYHUTE TIOKA3aTeIH, 1aBa HHPOpMAIHs 3a GUHHUTE BapUAHTH
BBB (JOpMaTa M pa3MEPHUTE Ha 3PEIUTE CPUTPOITUTHU KIICTKU ¥ TEXHUTE S/Ipa.

[IponerHuTe M3MEpBaHHWs HA METPUYHUTE MapaMETPU HE OTYUTAT CHIIECTBCHH
pasIHYns MEXTy TBETe eKCIIEPUMEHTAIHH TPYIH KUBOTHU (Tadm. 3).

Tabauna S

Pe3yiaraTtn oT BbTpPerpynoBaTta BapHAIMOHHO-CTATHCTHYecKa 00pa0doTka Ha
JAHHUTE 32 METPUYHHUTE MOKA3ATETH

Table 5

Results of intraspecies variational-statistical data processing of metric indices

Cezon — mpontet 2001 | Cezon — ecen 2001 CTOMHOCT
MeTtpuunu
I'pyna Ha Koedu-
napaMeTpH — — IreRTa ¢
X m X m
1 24,06 0,15 23,06 0,02 5’61
0,001
D 19,08
2 23,73 0,15 20,81 0,03 P
0,001
1 14,70 0,14 13,03 0,01 ;1’89
d-xi. 308071
2 14,14 0,14 13,70 0,03 P,
0,001
1 10,08 0,11 7,20 0,01 %6’06
hes
2 9,84 0,13 8,02 0,02 P ’
0,001
1 6,12 0,11 5,53 0,01 ;’34
2 5,86 0,09 5,35 0,01 P,
0,001
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[lpuchcTBUETO HA WMHIAMBHIUTE OT Trpyna 2, B YCIOBHA Ha 3aBUIICHO
WHIYCTPHAIHO 3aMbpCSIBaHE, TPEJN3BUKBA 3HAYUTEIHA PEIYKIUS B MOP(POIOTHUYHHTE
mapamMeTpl Ha H3CJICIBAHUTE EPUTPOLUTHH KIETKH, 3acAramia B €JHAKBa CTEleH
KJIETHUHUTE U SAPEHU MoKa3aTenu (Tabi. 4, 5).

B pesynraT Ha MOCOYeHUTE U3MEHEHUSI, Ce IOCTUTA JIO IOHMKaBaHE Ha pa3MEpUTE
Ha EpUTPOLMTHATA KJETKa M AOPOTO, ChUYETAHO CHC 3ama3BaHe Ha EJIUIICOBHIHATA
¢dopma.

HeoOxomumo e na ce oTOenexu, ye OTYETEHUTE pa3iHyus TpU Ipyma 2 B
3HAYHTENIHA CTENEH ce HaONIoJaBaT W INPH MPEICTABUTENIUTE Ha Tpymna 1, KbIETO
MaTeMaTH4YecKaTa TOCTOBEPHOCT, MPH HaMaJIBAIIMTE MapaMeTpu Ha H3CJIECIBAHHUTE
KJIETKH, B TIOCOKA MPOJIET — €CEeH, Bapupar B TpaHunuTe Ha t = 6, 61 - 26, 1 (Tabm. 5).

[Mony4eHnute pe3ynraTH, MO3BOJIABAT Jla JIOIIYCHEM, Y€ 3aMBbPCHUTEIUTE OKa3BaT
CTUMYyJIHpall epeKT BbpXy HacOKaTa Ha N3MEHEHHE Ha KOMEHTHPAHUTE OeJie3u.

CpaBHEHHETO MEXIy IBETe HAONIOAaBaHU TPYIH, IOKa3Ba, MO - ToJsIMaTa
YYBCTBHUTEJIIHOCT Ha OpOsi Ha EpPUTPOIUTUTE, JOKATO METPUYHUTE Oele3u pearupar
€THOTIOCOYHO U MPH JBETE U3CJICABAHU IPYIH, IO - CHIIHO M3pa3eHo IpH rpyma 2.

Huckusar koeduuueHT Ha BapupaHe NpU OTACTHUTE METPUYHU IOKA3aTeld B
JIBETE TPYIH XUBOTHH, KaKTO MpPE3 CE30H IMPOJIeT, Taka M Mpe3 CE30H eCeH, HU JaBar
OCHOBaHHE Jla TOBOPUM 3a BHJOBO cHelnupuUYHa OOYCIOBEHOCT HAa pa3MepuTe Ha
CpUTPOLIUTHUTE KIETKH Ha Rana ridibunda (Pall.) n HEBB3MOXHOCTTa MM JAa ce
OTKJIOHSBAT B IIMPOKU TPAHHULM OT OMOJIOTHYHATa HOPMA.

n3BON

1. IIpu >xuBOTHUTE OT OMOTONA C MPOMHUIIICHO 3aMbpCsBaHE - Ipyna 2 U Ipe3
IBaTa CE€30Ha C€ YCTAHOBSBA CTaTUCTHYECKH JIOCTOBEPHO IIOBHUILABAHE Ha
epuTporoe3ara, B CpaBHEHHE C )KUBOTHUTE OT OTHOCHTEIHO YUCTHUS OHOTOI - Tpyna 1.

2. MeTpuuHUTE KIETHYHH W SAPEHU MapaMeTpH, HE IOKa3BaT JOCTOBEPHH
pa3Iu4usa MEXy HHANBUIUTE OT IBETE TPYIH IPe3 MPOJIETTa.

Pesynratute OoT eceHHUS aHANIU3, COYAT IO - CHJIHO U3ApEOHsBaHE Ha KIETKUTE U
TEXHUTE A7pa OpHU KUBOTHUTE OT BTOpA IpyTa.

3. IIpe3 eceHTa BBB BCsSKa OT M3CICABAHUTE IPYNHU CE OTYUTA CTATUCTHUECKU
JIOCTOBEPHO HaMaJsIBaHE HA YETUPUTE IPOCIECAIBAHH ITapaMeThpa.

4. Huckurte cToMHOCTH Ha Koe(uIMeHTa Ha BapupaHe (VS) MpH OTHEITHUTE
METPUYHM TIOKa3aTeld W Tpe3 JBaTa Ce30Ha Ha M3CIEABAHETO, MpeAroaraT
CBIIECTBYBAHETO HA BUIOBO OOYCIIOBEHAa I'€HETHYHa HOpMa M HEBB3MOXKHOCTTA 3a
OTKJIOHEHHE B IIIMPOKH IPAHULH OT Hesl.
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SOME ERYTHROCYTES’ PARAMETERS INTRASPECIES
CHARACTERISTICS IN RANA RIDIBUNDA (PALL.) DERIVED FROM
TWO BIOTOPES IN SEASONAL ASPECT (SPRING -AUTUMN)

Zhivko M. Zhelev, Zdravko At. Adzhalijski, Lilia At. Koycheva

University of Plovdiv “Paisii Hilendarski”
Faculty of Biology, Department of “Human Anatomy and Physiology”
24 Tsar Assen Str., 4000 Plovdiv, Bulgaria

(Summary)

By the following study is carried out an intravariational research of erythrocyte
count and some of their metric parameters in Rana ridibunda (Pall.) derived from two
biotopes during springtime and autumn.

The first biotope is industrially polluted — it is in the region of Mariza-Iztok-1
Power Station.

The second one is ecologically clean (in the town of Harmanly surroundings).

It was established a statistically reliable elevation of erythrocyte count during the
two seasons in some animals around the power station.

Concerning the metric parameters, during spring the comparison did not prove
statistically reliable differences, while in autumn the cell and nuclear parameters
diminished in both groups, as the animals from the experimental variant the reduction is
better expressed.
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