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THE EFFECT OF CIA ON SERUM IgG LEVELS IN WISTAR RATS

Mire Spasov
Faculty of Medical Science, University “Goce Delcev’- Stip, Republic of North Macedonia,
mire.spasov@ugd.edu.mk

Abstract: Generally speaking, rheumatoid arthritis is a systemic disease followed by a complicated process of
immune response and attack on the body's own organism, which results in inflammation, joint changes, development
of vasculitis, changes in the nervous system and other systemic changes. Literature data indicate that theumatoid
arthritis is an autoimmune disease for which there is no cure, and therapy mainly consists of administering
medications to relieve pain, improve the quality of life of patients and maintain working ability, with the extension
of working life. Research and results obtained from experimental and clinical studies on the impact of RA on the
human and animal organism, record changes that, among other things, occur in the biochemical parameters of serum
samples. The subject of our interest in the paper are changes in the level of IgG in serum during arthritis. The main
goal of our research was to induce RA using collagen type II in Wistar rats and to examine the differences in the
parameters between the two groups of animals, the control and the treated group of male and female animals and to
compare the results obtained between the sexes on the thirtieth and the sixtyth day after RA induction. For the
research, eight-week-old white laboratory rats, male and female, were used, grouped into four groups: control 20
males, control 20 females, treated with collagen male 30 and treated female group 30 animals. The collagen for RA
induction was prepared according to a specific protocol, and by pricking the right joint of the hind limb of the
animals we introduced it into the body. We applied 100 pl of the collagen solution with 20 ul of physiological
solution. Sera for analysis were obtained after centrifugation of the tubes, by decanting coagulated blood into
monotubes. The IgG test was performed using a Dimension Max column chromatography apparatus. The IgG results
in male animals in the first period have a significantly reduced IgG value. The IgG results in serum on the sixtieth
day show that the level does not increase, but stagnates or decreases, but still remains close to the value on the
thirtieth day after immunization. The IgG results in female animals have a significant decrease on the thirtieth day
after treatment, compared to the control group. The IgG value on the sixtieth day remains almost the same as on the
thirtieth day, and compared to the control group, there is a significant difference. The results obtained for male and
female animals note the same dynamics of change in IgG levels in both sexes. It can be concluded that the tests of
serum IgG levels in male and female experimental animals show a highly significant decrease in IgG values after
collagen application, i.e. on the thirtieth day of treatment. It is characteristic that the reduced values are maintained
in the second experimental period, i.e. on the 60th day. There is no statistically significant difference in the
deviations in relation to the sex of the animals.

Keywords: RA, CIA, IgG, immunity, rat.

E®EKTOT HA CIA BP3 CEPYMCKOTO HUBO HA IgG KAJ WISTAR CTAOPIIA

Mupe Cnacosn
dakynreT 3a MEIUIMHCKH HayKu, Y HUBep3uTeT ,,l one Jemdues*- [ltun, Pemyonuka CeBepHa
Makenonuja, mire.spasovi@ugd.edu.mk

Pe3ume: ['eHepanmHO TriienaHo pPEeBMAaTOMIHHOT apTPUTUC € CHCTEMCKO 3a00NIyBame CIECACHO CO KOMIUTHUIHPAH
[IpOIIeC Ha UMYHOJIOUIKM OJTOBOp WM HAama] Ha CONCTBEHHOT OpraHM3aM KOj PE3ylTHpa CO BOCIAJICHUE, 3TJIOOHH
IIPOMEHH, Pa3BUBakE HA BACKYJIUTHC, IPOMECHH BO HEPBHHOT CHCTEM U IPYTH CHCTEMCKH IIpOoMeHH. JIuTepaTypHuTte
[OJIATOLM HaBeAyBaaT 1eKa PEeBMaTOMIHHMOT apTPUTHC € aBTOMMYHO 3a00JlyBame 3a KOe HeMa JIeK, a Teparujara
IJIABHO CE€ COCTOM BO [aBalbe Ha MEJMKAMEHTH 3a YOJaKyBame Ha 0oJikaTa, NOA00pyBame Ha KBAJIUTETOT Ha
KMBOTOT Ha INALMEHTHTE M OJpPXKyBale Ha paboTHAara CIOCOOHOCT, CO IPOJOJDKYBalmbe Ha PaOOTHHUOT BEK.
HcrpaxyBamara U pe3yiaTaTure J0OMEHU 0] eKCIEPUMEHTAIHUTE ¥ KIMHUYKUTE CTY/AWH 3a BiujaHueTo Ha RA Bp3
YOBEUKHOT U aHMMAaJHUOT OpraHu3aM, OesexkaT IPOMEHU KOH, Mel'y JpYyroTo, HacTaHyBaaT U BO OMOXEMMCKHUTE
napameTpu oA cepyMckute npumeponu. [Ipenmer Ha Hal uHTEpec BO TPYIOT ce MPOMEHUTe Ha HUBOTO Ha IgG Bo
CepyMoT 1pH cocToj0a Ha aprpuTuc. [1aBHaTa Liesl NPy HAleTO UCTpaKyBame Oele na nHayuupame RA co nomoin
Ha koslared tun 1l xaj Wistar craopuu M ja ce HCIUTAaT pa3iIMKUTE BO IapaMeTpHUTe IOMely [BeTe IpyIH Ha
KMBOTHH, KOHTPOJIHATA U TPETUpAHATa IPyla MAIIKU U )KEHCKH KMBOTHHU M KOMIapalyja Ha JOOMEeHUTEe pe3ysITaTu
1oMery IMOJIOBUTE Ha TPHUECETHOT AEH W Ha ILEeceTHOT JeH N0 MHAykuujara Ha RA. 3a ncrpaxyBamero Oea
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KOPHUCTEHH OeJH TabOopaTOPUCKH CTAOPIM HA BO3PACT O/ OCYM HEJCIH, MAIIKH U JKCHCKH, TPYIUPAaHH BO YETUPH
Tpym# U Toa, KoHTposa 20 Mamky, KoHTpoJa 20 KEHCKH, TPEeTHpaHa co KomareH Mamku 30 ¥ TpeTupaHa KeHCKa
rpyna 30 >xuBoTHH. KomareHoT 3a wHAylypame Ha RA ro moaroTByBaBMe CIIOpEN OJAPEICH MPOTOKOJN, a CO
OoIKame BO JIGCHHOT 31100 0J] 33/THHOT EKCTPEMUTET Ha YXMBOTHUTE IO BHECYBABME BO OPTraHU3MOT. AIJIHIIMPaBMe
100 pl pactBop om xomarenor co 20 pl ¢usunonomku pactBop. Cepymu 3a aHanm3u Jo0MBaBMe TMOCIE
HEHTPU(YTHpamEe Ha EIPYBETUTE, CO ICKaHTHPAHk-¢ Ha KoaryarpaHa KpB Bo MoHOBeTH. McnintyBamero Ha IgG Gemre
co xpomarorpaduja Bo kKoyioHa Ha anaparor Dimension Max. Pesynrature 3a IgG Kkaj MalKkuTe >KUBOTHH BO MPBUOT
TIepro]] MaaT CUTHU(PUKAHTHO HamanieHa BpemaHocT 3a IgG. Pesynrature 3a IgG BO cepyMOT na meeceTHOT JieH
MMOKa)KyBaaT Jieka HUBOTO HE CC 3rOJIEMYBa, TYKy CTarHMpa WM MaK ce HamallyBa, HO CEMaK OCTaHyBa OJIUCKY [0
BpEeJHOCTa OJ1 TPHECETHOT JieH Tocie MMyHu3anujara. Pesynrarute 3a IgG Kaj KEHCKWTE >KUBOTHH HMMaatr
CUTHU(MKAHTHO HAMaJyBame Ha TPUECETHOT JICH MOCJIe TPETMaHOT, CIIOPEJCHO CO KOHTpOJIHATa Tpyna. Bpeanocra
Ha IgG Ha 1IeeceTHOT JICH OCTaHyBa PEUKCH MCTa CO TPHECETHOT JICH, a CIIOpPEJIeHa CO KOHTpoJaTa rpyna Oenexu
CI/II‘HI/I(l)I/IKaHTHa pasjiunka. I[06I/IGHI/ITC PE3YNTATH 3a MAIIKHUTC U KCHCKUTC )XUBOTHU HOTHpAAaT UCTA JTMHAMHKA 3a
npoMeHa Bo HUBOTO Ha IgG kaj nBaTa moja. Mosxe Jia ce 3aKiy4H JieKa UCIUTYBamaTa Ha CEPyMCKOTO HUBO 3a IgG
Kaj MAIKATC W JKCHCKHUTC CJWHKH Ha CKCICPUMCHTAIIHUTC >XUBOTHH TOKa)XXyBaaT BHCOKO CHTHH()HKAHTHO
HaMaJTyBame Ha BpesHOoCcTa 3a IgG mocie ammkanyjaTa Ha KOJareHoT, OJTHOCHO Ha TPUECETHOT JIEH O TPETMaHOT.
KapakTeprcTHUHO € 3a/ip)KyBarmbe Ha HaMaJICHUTE BPEAHOCTH BO BTOPHOT €KCIIEPUMEHTAJICH MEpPHO, OJJHOCHO Ha
meeceTHOT JieH. Hema pasnmka BO OTCTamyBamara KO€ € CO CTaTUCTHYKa 3Ha4ajHOCT BO OJIHOC Ha IOJIOT Kaj
JKHUBOTHHUTC.

Kuyunu 360poBu: RA, CIA, IgG, umynurer, craoperr.

1. BOBE]]

JloceramrHUOT CTenmeH Oj pa3BOjOT Ha HayKaTa ceymiTe He MOKe Jila To JiepHHHpa HACTaHyBamkeTo Ha
peBMaTouaHuTe OONecTH. MHOTYOpPOJHM aBTOpU CaMO T'M HABEAYBAaaT MOXXHHUTC MPUYUHUTCITH WIM TIAK PU3UK
(dakTopn 3a HacTaHyBame€ Ha Oonecra, Mako 0e3 HEKoja CUTypHOCT. bosiecta ce jaByBa HajBEpOjaTHO KaKoO
TOCTICTUTIA OJT CJIOXKCH TIPOIIEC HAa MMYHOJIONIKA aBTOArpecHja MpH IITO 0J0paMOCHIOT MEXaHM3aM Ha OPTaHU3MOT
HEKOM TpaHCHOPMUPAHU TPOTCHHU BO HCTHOT HE TH TPEMO3HaBa KaKO CBOWM W TMPOTHB HHUB CO37aBa aHTUTEIA
MTO3HATH KaKO aBTOAHTHTENA. | CHEPATHO KaXKaHO PEBMATOMIHUOT apTPUTHC € CHUCTEMCKO 3a00ITyBamkbe CICIACHO CO
KOMILTHITMPAH MPOIEC Ha UIMYHOJIOIIKK OJTOBOP U HAMA Ha COTICTBCHUOT OPTaHU3aM KOj PE3YJITHPA CO BOCTIATICHUC
BO 3r7I00HATA Yallka, XunepTpoduja Ha CHHOBUYMOT, 3TJI00HH MPOMCHH M Pa30pyBamka, Pa3BUBAKC HA BACKYJIUTUC,
npoMeHH Bo OyOpesuTe, cpiero, 6enure ApoOOBH, IPOMEHHM BO CKeJEeTHAaTa MYCKyJaTypa, 1ojaBa Ha MOTKOXHH
ja3mH W MPOMEHH BO HEPBHHUOT CHCTEM. Hajromem Opoj o aBTOpHTE CE COTacyBaaT Jcka UMYHOTJIOOYIHHHTE
UTpaaT BaKHa YJIOTa MpPH MPOICCOT Ha WMYHOIONIKATa aBToarpecuja. buOmuorpadckuTe momaTonyd HaBeIyBaat
JIcKa PEBMATOMIHUOT apTPUTHC € aBTOMMYHO 3a00JyBame 3a KOC HEMa JICK, a Tepalmjara TJIABHO CE COCTOHM BO
JaBarkb¢ Ha MCIMKAMCHTH 3a yOJIaKyBame Ha 00JKaTa, moao0pyBame Ha KBAIUTCTOT HA JKUBOTOT Kaj MAIIMCHTHTE U
MPOJ0JDKYBamk¢ Ha pabOTHATa crtocoOHOCT. Hammre ncTpaxkyBama U pe3yaTaTUTe JOOMCHU O HCTpaKyBambaTa Ha
JIpYTH aBTOPH 3a BIMjaHUETO Ha OoyiecTa Bp3 YOBEYKHOT M aHMMAIHHOT OpraHW3aM HOTHPaaT MPOMEHH BO
OMOXEMHUCKUTE BPESIHOCTH BO KpBTa. [IpeMeT Ha Ham mHTEpec BO TpyAoT Oea mpomeruTe Ha 1gG npu cocTojba Ha
peBMaTouicH apTpuTic. [ TaBHATa IeN Ipy HAIIETO UCTpaKyBamke Ocle ga naayupaMe RA co momont Ha KoJareH
Kaj CTAaOpIINTC W Ja CE WMCIIUTAAaT, O] CIHA CTpaHa pa3lHKaTa Ha BpemHoCTUTE 3a IgG moMery aBere TpymH, a o1
JpyTa CTpaHa Ja C¢ HAIMpPaBH CIOpea0a Ha JOOWCHUTE PE3ylATaTH M pa3lUKaTa MOMEry MOJOBUTE, BO MPBHOT U
BTOPHOT CKCIICPUMCHTAJICH MTEPHOJ MTOCIIC HHAYKIIH]jaTa Ha apTPUTHCOT.

2. MATEPUJAJI U METOU

3a paboTta ce kopucrea Oesu 1abopaTOPHCKN CTAOPIM Ha BO3PACT Ol OCYM HEJCIIH, MALIKHU 1 )KEHCKH, OATJICAYBaHA
BO Jc(pMHUPaHU YCIOBH 3a EKCIIEPUMEHTAIHH HClieyBama. Vcture 6ea rpynupaHu BO YETHPH IPYIIH U TOA;

- KoHTpona 20 MalllKku XKUBOTHH,

- KoHTpona 20 >KeHCKH KUBOTHH,

- TpeTupana co kojiareH Tun-1I mauka rpyna ox 30 :KUBOTHU U

- TpeTUpaHa keHcKa rpyna co xonared tun-II, 30 ;xuBoTHU.

Konarenor koj ce kopucreme 3a MHIyLypamke Ha RA ro moarorByBaBMe cropen IeHHUpaH IPOTOKOJ, a ce
BHecyBalle co OolLKame Ha JKMBOTHOTO BO JECHHOT 3rJ00 0f 3aaHUOT ekcTpemuter. Ilputoa, xopucteBme
IIPOYUCTEH KOJareH, OMJEjKH KBAJIMTETOT HAa WCTHUOT BiMjae BP3 HUBOTO Ha apTpUTOreHe3aTa. AIUIMIMpaHaTa
kosimuuHa Oerte 100 pl pacrBop oz kosarenot u 20 pl ¢pusuonowku pacrop. Kpsra 3a aHaiin3a Ha TpUECETHOT JA€H
[I0CJIe MHAYLHMPAkETO Ha apTPUTUCOT ja 3eMaBMe O/ OIallKaTa Ha CTAOpPLUTE, a Ha ILEEeCEeTHOT JIeH 3eMaBMe KpB
II0CJIE XPTBYBawbeTO Ha UBOTHUTE. CepyM 00MBaBME CO JAEKaHTAIMja BO MOHOBETH, 10CIIE LEHTpU(YyrHpame Ha
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enpyseTuTe co noiHa KpB. McnmtyBameTo Ha IgG Geme co xpoMaTorpaduja Bo koona Ha anaparotr Dimension RL
Max o mpon3BOANTENOT Simens.

3. PE3YJITATH

Pesynrature 3a IgG kaj ekcriepuMeHTaTHUTE TPynu rpadUuky ce NpeTcTaBeHu nojaony. Kaj mMaikure Bo mpBHOT
eKCIIepUMEeHTaJIeH TIepHo] Ha HCTPaXXyBamkeTO ce Iiefla CUTHU(UKAaHTHO HamaleHa BpeaHocT 3a IgG. Pesynrarure
3a IgG mocne pa3BHBamETO HAa apTPUTHCOT, OJHOCHO HA IIICECETHOT JICH, BO BTOPHOT TIEPHOJ OJ MCIUTYBAmbaTa,
MTOKa)XyBaaT JeKa HUBOTO CTarHWpa WM € HaMaJIeHO, HO CeTak € OJIMCKY A0 BPETHOCTHTE OJ1 TPUECETHOT ACH MOCTe
MMYHH3aIlMjaTa v € Ha IOMaJI0 HUBO CIIOPEICHO CO KOHTPOJIaTa.

I'pagux 1. Hueo na IgG 6o cepymom 3a mauixu.
Jlerenna: KM-konTponun Mamku, AM-aptpo3nu Mamku Ha 30tu 1 60TH feH.

CepyMcka BpeaHocT 3a IgG kaj Mammku

0,8

0,6

g/l

0,4
0,2 - -
0
KM AM 30 geH AM 60 peH
N3Bop: ucrpakyBama Ha aBTOPOT
Bpennoctute 3a IgG kaj >keHCKHTE ce MPETCTaBeHW HAa BTOPUOT Tpaduk, kaje ce riena neka IgG kaj skeHckaTta
ToTyJanyja uMa CUTHU(PHUKAHTHO CEpYMCKO HaMallyBameé Ha TPHECETHOT JCH TOCJIEC TPETMAHOT, CIIOPEICHO CO

KOHTpOJIHaTa rpyna. BpenHocra Ha IgG Ha meeceTHOT AeH OCTaHyBa PEYHMCH HCTA CO TPUECETHOT JICH, a CIopeeHa
€O KOHTpoOJIaTa rpyma 0esie)kn CMTHU(HMKAHTHA Pa3inKa.

I'pagpuk 2. Hueo na IgG 6o cepymom 3a scencku. Jlezenoama e ucma.

Cepymcka BpenHocT 3a IgG Kaj )KeHCKH

0,8
__ 06
S~
oY)
0,4
0’2 -
0
KX AX 30 peH AX 60 pgeH

W3Bop: uctpaxysama Ha aBTOPOT

JloOuenuTe pe3ynTaT 3a MaIIKUTE U XKEHCKUTE *UBOTHU HOTHpAaT MCTa JUHAMHUKA Ha IPOMEHa 3a HUBOTO Ha IgG
Kaj JBara Moja Ha EKCIEPUMEHTAIHH CTAOpLHU. BpemHocTHTE Kaj KOHTPOJMTE Ce Pa3jIiM4yHU 3a JBaTa I0Jid CO
MOBHCOKO HMBO HA MAPaMeTapoT Kaj Mallkara rpymna, Ho 0e3 CTaTUCTHYKa BaXHOCT. Ha rireeceTnoT eH, 0JJHOCHO BO
MEePHOJIOT MOCIe BTOPHOT eKCIIepPHMEHTANIeH [ell, Kaj MAIllKUTe WMa TEHICHIIMja 3a HaMalyBambe Ha BPEIHOCTA 3a
0BOj MapameTap BO OJHOC Ha TPHECETHOT JIeH, a Pe3yJTaTOT CHOPEIeH CO UCTaTa IPyla Ha XKEHCKH KHUBOTHHU, HCTO
TakKa, € 0e3 CTaTUCTUYKA 3HAYajHOCT.

4. JIMCKYCHJA

Jlobuenure pesynratu cyrepupaar geka CIA nma 3Ha4ajHO CylpUMHUpaUKo J1ejcTBO Bp3 HMBOTO Ha IgG Bo cepymor
Kaj apTpPO3HUTE MAILKH XXMBOTHH CHOPEAEHHU CO KOHTposara. [Ipuroa, jacHo ce 3abesexyBa JeKa Kaj TpeTUpaHUTe
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JKMBOTHH KOJIArCHOT TPEAM3BMKYBa CTATUCTHYKH 3HAYAjHO HaMalyBamke Ha KOHIeHTparmjara Ha IgG.
[IpomerTyanHo BpenHOCTA Ha TPUECETHOT JICH € TOHUCKa 3a 63%, a Ha meeceTnoT 1eH 3a 66% Bo cmopemda co
KOHTpOJIHATA TPyMa, IITO MpeTcTaByBa curHudukanTHa pasznuka. Co cropeayBame Ha pesynrtatute 3a IgG kaj
apTPO3HUTE TPYIH Ha TPUECETHOT U IIEeCeTHOT JEH ce 3a0esiexyBa MPOIEHTYaTHO HamMalleHa BpeaHocT 3a 8,8%
IITO HE € CTAaTHCTHYKM 3Ha4ajHa pasnuka. CiamuHa pasivka 3a IgG Bo kpBTa ¢ 3a0eiexkaHa W Kaj apTPO3HUTE
JKEHCKM €JMHKA Ha TPHECETHOT M Ha IICECETHOTHOT JICH MMOCJE TPETMAHOT CIOpeneHo co Herperupanute. On
rpaduiTe ce riena aeka MHUIMPHUOT RA nma edekrt Ha cymnpecuja Bp3 IgG. Taka, BO MPBHOT eKCIIEpUMEHTAICH
TIEPHOJT TIPOIIEHTYAIHO BPEIHOCTA € TIOHMCKA 3a 59% cropeneHo co KOHTpOoTHATa Ipyma, a Ha MIeeceTHoT 3a 58%.
Ce 3abenexyBa JeKka HaMaJeHaTa cepyMcka BpeaHocT 3a [gG Bo MPBHOT eKCIIEpUMEHTAJICH TEPMHH Ce 33/1pKyBa 1
BO BTOPHOT, IIITO acCOIMPTa Ha MPOJIOHTUPAHO CynpuMHUpadko jaejctBo Ha CIA Bp3 BpeaHOCTa HA OBOj TapaMeTap.

5. 3AKJIYUOI

HcnuryBamara Ha cepyMcKoTo HHMBO 3a IgG Kaj KMBOTHHUTE MOKaXXyBaaT 3Ha4yajHO HaMmanyBame Ha IgG mocie
anuTMKalyMjaTa Ha KOJIAareHOT, 0COOCHO Ha TPHUECETHOT JIEH OJ1 TPETMAaHOT. Bo BTOPHOT eKCliepUMEHTAJICH HEepHO]L,
OJTHOCHO Ha IIICECETHOT JICH, ce 3alernexyBa 3aJpXKyBalkbe Ha HAMAaJCHHUTC BPEIHOCTH OJHUCKY JO OHHUE O]
TpreceTHOT JeH. Hema pasnnka BO OTcTamyBamaTa KOM CE€ CO CTaTUCTHYKa 3HAYajHOCT BO OJHOC HA TOJIOT Kaj
KMBOTHHUTE.
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