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Modes for chromatographic purification of immunoglobulin G (IgG)
from the serum of horses hyperimmunized with rabies antigen

Immunoglobulin G (IgG) plays a key role in the body’s immune response, its high specificity to antigens and
effectiveness in neutralizing pathogens make it a valuable tool in medical and scientific researchy Horses are a
source of significant amounts of IgG, but their purification to a level suitable for clinical or scientific use.re-
quires specialized methods. Development of chromatographic purification modes for immuneglobulin
G (IgG) from the serum of horses hyperimmunized with rabies antigen will allow standardizing the technolo-
gy in accordance with international quality and safety standards for the productionyand control of
immunobiological medicines, vaccines and diagnostic test systems. Development of step-by-stepanodes and
procedures for chromatographic purification of the serum of horses hyperimmunized withrabies antigen from
the CVS-11 strain, with an assessment of the efficiency of the purification technology, protein yield and puri-
ty. The study used serological methods for obtaining and preparing serum from hyperimmunized horses, as
well as biotechnological methods of gel filtration, ion exchange chromatography and subsequent electropho-
resis. The practical significance of the study may allow, developing, technologies for obtaining
immunobiological preparations based on immunoglobulins, and can beused in the fields of medicine, bio-
technology and scientific research that require the use of highly purified immunoglobulins. According to the
presented purification technology, immunoglobulins weighing 450 kDa were obtained, which under reducing
conditions are divided into 2 light chains (28 kDa) and 2 heayy chains (55 kDa).

Keywords: immunoglobulin, purification technology, ¢hromatography, rabies, serum, rabies antigen,
hyperimmunization, antibodies.

Introduction

Rabies virus (RABYV) belongs to ph¥legroup I of the genus Lyssavirus of the family Rhabdoviridae of
the order Mononegavirales [1]. It is aszoonotic virus that is almost ubiquitous worldwide in various reservoir
animals, including domestic and wild dogs and bats. Despite considerable efforts, most countries face serious
difficulties in controlling RABY |2,°3]..and in fact the virus has only been eradicated in a few developed
countries by mass vaccination,of wild and domestic dogs [4].

Today, about 3 billion people live at risk of contracting rabies from bites of infected animals, mainly in
Asia and Africa, wherealf of the victims are children under 15 years of age [5, 6]. Nevertheless, 19-50 mil-
lion people receive post-exposure prophylaxis (PEP) each year.

Following abite from a’potentially infected animal, immediate administration of three doses of vaccine
within the first weckiand one dose of rabies immunoglobulin (RIG) is recommended to kill the virus before it
enters themervous system |7, 8].

After the onset’of rabies symptoms, the mortality rate reaches almost 100 %. It has been reported that
about 59000 people die from rabies cach year worldwide, most of them in developing countries [9].

Although inactivated RABV vaccines are safe, the immunogenicity of inactivated vaccines is relatively
lower thanthat of live attenuated vaccines [10, 11]. For post-exposure prophylaxis, four to five vaccinations
of inactivated vaccine are required to achieve sufficient protection, resulting in a relatively long period and
high immunization cost. Thus, there is still a need to improve the efficacy of other methods against rabies.

The rabies virus spreads within the wound itself before entering the motor nerve and infecting the cen-
tral nervous system [12]. Vaccine-induced active immunity develops approximately 7-10 days after the first
dose of vaccine; administration of antirabies immunoglobulin provides passive immunity to protect the pa-
tient during this hiatus. In cases with a detectable site of exposure, such as a bite, wound washing and infil-
tration with antirabic immunoglobulin are critical for local neutralization of the viral inoculum [13]. Cases of
fatal failure of PCP treatment often result from deviating from recommendations with inadequate or missed
wound infiltration with antirabic immunoglobulin [14, 15].
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Purification of equine IgG is challenging because the product must be thoroughly purified in large
enough quantities in an economical manner. Any clinically used antibody must be pure, as contaminating
serum proteins can cause various adverse reactions. Horse IgG is widely used in developing countries where
the cost of the product can be a major limiting factor [16].

Classical protocols for the isolation and purification of IgG antibodies often did not result in a high de-
gree of purity. Currently, chromatographic methods are used to purify proteins to a high degree. The separa-
tion and extraction of proteins by chromatographic methods are influenced by factors such as buffer type and
pH, gradient length, mobile phase flow rate, ionic strength, and protein characterization. Selecting the ideal
conditions for protein purification involves controlling and varying these parameters.

In the present study, we evaluated the efficacy of anion-exchange and exclusion separation as a single-
step method or combined protocol for purification of antirabic IgG from equine serum. We also investigated
ammonium sulfate precipitation and n-hexane delipidation of serum prior to chromatographic separation
with respect to the final purity of polyclonal antibodies. Based on these results, we propose a strategy for
purification of polyclonal anti-rabies IgG antibodies from horse serum by high-resolutionyion-exchange
chromatography.

Studies of anti-rabies immunoglobulin (RIG) have revealed differences in antibody titersywith the neu-
tralization test in mice showing higher levels than the rapid fluorescence focus inhibition test [17]. This dis-
crepancy affects the efficacy of anti-rabies immunoglobulin in post-exposure treatmentiwith rabies vaccine.
Studies in dogs have shown that the immunoglobulin response to rabies vitussimmunization is characterized
by an initial increase in IgM and a subsequent increase in IgG [18]. In search’ofsalternatives to human and
equine antirabic immunoglobulin, rabbit antirabic immunoglobulin was developed and found to be safe and
effective for post-exposure prophylaxis. Hyperimmunization has been identified as a method of inducing
desired antibody titers against rabies in potential plasma donors [19].

Antirabies immunoglobulin, especially human antirabiessimmunoglobulin (HRIG), has been shown to
be safe and effective in pediatric patients with suspected exposureito the virus [20]. However, there are sig-
nificant gaps in the market availability of rabies biologics ineluding immunoglobulins in India, which may
hinder the prevention and elimination of rabies in humans |21].7The development of monoclonal antibodies
for rabies post-exposure prophylaxis is a promising,area, with the first anti-rabies monoclonal antibody re-
cently receiving regulatory approval in India [22]. It'is important to note that the diagnosis of rabies in pa-
tients who have recently received intravenous immunoglobulin (IVIG) may be difficult because these pa-
tients may have serum RLNA despite not having been vaccinated against rabies [23].

Experimental

The studies were performed.an the laboratory “Virology™ of Research and Production Enterprise “Anti-
gen” LLP in the period from July2023terMarch 2024.

Strain

Strain CVS-11 (Anses, France) is a fixed strain of rabies virus used in laboratory and production re-
search. It was isolated [in 1931 from the brain of an infected dog in New York City. The CVS-11 strain is
adapted to growth in'eelleultures and is widely used for rabies virus research and vaccine development.

Horses are producers

Producing horses, were hyperimmunized with increasing doses of inactivated rabies virus CVS-11 strain
antigen; ranging from a concentration of 3.0-3.5 Ig TDC /ems,’, to a concentration of 6.0-6.5 lg TDC Jemsy’.

Assemblyrof hyperimmunized serum

Hyperimmunized serum was prepared in the conventional manner, clarified by centrifugation (1000 g,
15 min) anddiluted 1:1 with sodium phosphate buffer at pH 7.2 before preparation. The presence of polyclo-
nal antibodies (pAb) against rabies virus was serologically confirmed by AGID radial immunodiffusion or
ELISA.

Ammonium sulfate precipitation

The precipitation was carried out at +4 °C. To 100 ml of serum, 50 ml of saturated ammonium sulfate
solution was added. The next day, this material was centrifuged (10,000 g for 20 minutes) and washed twice
with 50 % saturated ammonium sulfate solution. The precipitate was dissolved in distilled water. To remove
salts and low molecular weight compounds, serum was dialyzed against 0.05MNaP++0.015 M NaCl buffer
20 times the sample volume with agitation, at 4 °C in a Spectra Por dialysis bag (Spectrum Laboratories),
with a molecular weight capacity of 12—14 kDa. The precipitate solution was mixed with an equal volume of
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n-hexane and centrifuged (20000 g, 40 °C for 30 min) to remove lipids. The final solution was filtered
through a Millipore filter (0.22 um) and the clear supernatant was loaded onto the column.

Chromotographic procedures

Gel filtration was performed on XK 26/100 Sephacryl S-200 HR columns (GE Healthcare, Sweden).
The column was equilibrated with five volumes of 0.05 M Na-phosphate buffer + 0.015 M NaCl, adjusted to
pH 7.0. Samples were subjected to chromatography at flow rates of 0.8 mL/min. Molecular mass calibration
curves were constructed to determine the molecular mass of all sample components.

Ion-exchange chromotography procedure

Ion-exchange chromatography was performed on an XK 16*40 anion-exchange column, DEAE
Sephacel, (GE Healthcare, Sweden) with starting buffer A, 20 mMNaP+(pH 7.0) and ¢lution buffer B, 1 M
NaCl. The gradient was generated for 20 minutes at a flow rate of 1.2 mL/min. Sample loading was,5 mL of
sample after injection using a 0.1-2.0 mL sample loop. The appearance of protein in the fractions was moni-
tored using a spectrophotometer by measuring the OD at 280 nm. 100 pl of each fractionywas precipitated
with ethanol and analyzed by SDS-PAGE.

LElectrophoresis

The purity of the different IgG preparations was verified by sodium dodecyl sulfate polyacrylamide gel
clectrophoresis (SDS-PAGE) of recovered and unrecovered samples. The total cencentration of polyacryla-
mide in the separating gel was 8 or 12 %. Coomassie brilliant blue R-250 was useduto visualize protein
bands. Low molecular weight marker from Thermo scientific (Vilnius, Lithuania) was used as a standard.

Results and Discussion

Ammonium sulfate precipitation.

Equine hyperimmune serum against rabies was used as thetstudvimaterial. A preliminary experiment
was conducted to study the efficiency of IgG precipitation by different concentrations of ammonium sulfate,
ethanol and isopropanol (Fig. 1).
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Figure 1. Electrophoregram comparing the precipitation of IgG from hyperimmune serum by different methods.
1 — Precipitate after precipitation with Ammonium Sulfate (40 % saturated), 2 — Precipitate after precipitation
with Ammonium Sulfate (50 % saturated), 3 — Precipitate after precipitation with Isopropanol (1:1),

4 — Precipitate after precipitation with 96 % Ethanol (2:1), 5 — Standard molecular weight marker.

The corresponding molecular mass of each band is indicated in kDa.

Analysis of the protein by SDS-PAGE under reducing conditions showed that the basis for separation is
preferential precipitation of IgG at high concentrations of ammonium sulfate. At lower salt concentrations in
this range, the precipitate consists mainly of IgG, but a significant amount of antibody still remains in solu-
tion and hence the recovery rate is very low. On the other hand, at higher salt concentrations the recovery of
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IgG is very high but also precipitates a significant amount of impurities, primarily serum albumin, which
results in very low purity and requires further purification [24] Also from the SDS-PAGE results it can be
analyzed that precipitation with isopropanol and 96 % cthanol can be used for the primary precipitation and
concentration of immunoglobulins.

Gel-filtration chromotography procedure

In the first stage of the experiments, horse serum containing IgG against rabies virus was loaded onto a
chromatograph column. Prior to chromatography, ammonium sulfate precipitation and n-hexane delipidation
were used as a general purification step.

Gel filtration chromatography on a 26/70 Sephacryl S-200 HR XC column was used to obtain high pu-
rity IgG fractions. The column was loaded with 5 ml of post-dialysis serum and the best performance was
achieved at a flow rate of 0.8 ml/min. This step allowed the separation of immunoglobulin with a molecular
weight (MW) of 150,000 kDa from most of the albumin fraction and other serum proteins. The chromato-
gram plot of the primary purified IgG fraction on the Sephacryl S-200 NR column is shown inFigure 2.

Albumins and \
other whey proteins \

Figure 2. Chromatogram of anti-rabies IgG obtained on a 26/70 Sephacryl S-200 NR XC column

The first peakicontainingthe target immunoglobulin fraction was analyzed by SDS-PAGE (Fig. 3).
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Figure 3. SDS-PAGE of immunoglobulins obtained by gel filtration chromatography.
1,2,3.4,6,7,8- immunoglobulin fractions obtained by gel filtration chromatography, 5- Standard molecular
weight marker. The corresponding molecular mass of each band is indicated in kDa.
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From the results of SDS-PAGE under reducing conditions, it can be seen that the chromatographic frac-
tion of the first peak contains not only IgG but also traces of other serum proteins. The target fractions con-
taining IgG were further purified by ion exchange chromatography.

Ion exchange chromatography procedure

The second step of purification of anti-rabies IgG consisted of anion-exchange chromatography on an
XK 16*40 column, DEAE Sephacel, GE Healthcare. This column was used for secondary purification of the
IgG peak obtained from the gel filtration column. The best results were obtained when protein elution was
performed with 20 mM sodium-phosphate buffer at pH starting at 8.5 and ending at 7.5, using a linear salt
gradient from 0 to 1 M NaCl concentration for 20 min at a flow rate of 1.2 mL/min. The resulting chromato-
gram was shown in Figure 4. The ¢lution profile gave at least two major peaks. The first peak in the chroma-
togram is the fraction of positively charged IgG that did not bind to the positively charged sorbent. The se-
cond major peak is the remaining serum proteins firmly bound to the sorbent and then eluted at high salt
concentration. Thus, we were able to purify the anti-rabies IgG from the remaining serum proteinsyThe puri-
ty verification of the obtained IgG is shown in Figure 5.

Figure 4. Chromatogram of the re€eipt of anti-rabies IgG obtained on XK 16*40 column, DEAE Sephacel
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Figure 5. SDS-PAGE of immunoglobulins obtained by ion exchange chromatography.
1- Standard molecular mass marker. The corresponding molecular mass of each band is indicated in kDa.
2,3.4,6,-fractions of immunoglobulins obtained by ion exchange chromatography
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The purity of immunoglobulin purified on the ion exchanger can be seen by SDS-PAGE under reducing
conditions. IgG with a molecular mass of 150 kDa. Under reducing conditions, separated into 2 light chains
(28kDa) and 2 heavy chains (55kDa).

Conclusion

According to the results obtained, chromatographic purification is a modern and effective method for
obtaining highly purified anti-rabies immunoglobulins. According to the presented purification technology,
immunoglobulins with the mass of 150 kDa were obtained, which are separated into 2 light chains (28 kDa)
and 2 heavy chains (55 kDa) under reducing conditions. The development of domestic technology for purifi-
cation of immunoglobulins will make it possible to obtain not only antirabicimmunobiologic preparations,
but also preparations against other infectious diseases. The findings of the study emphasize the importance of
proper selection and optimization of IgG purification methods to ensure high purity and product yield. These
results have practical implications for the production of IgG-based drugs, which are widelyyused in,medical
practice, including for the prevention and treatment of rabies as well as other infections. Further research in
this area may contribute to the improvement of production technologies and the quality of immunoglobulins.

Funding

The research was carried out within the framework of realization of the IRN projectNe AP19680178 of
the competition for grant financing on scientific and (or) scientific-technical*projects for 2023-2025 years
(Committee of Science of the Ministry of Science and Higher Education of thefRepublic of Kazakhstan).

References

1 Schnell, M.J., McGettigan, J.P., Wirblich, C., & Papaneri, A. (2010). The cell biology of rabies virus: using stealth to reach
the brain. Nature reviews microbiology, 8(1), 51-61.

2 Bourhy, H., Dautry-Varsat, A., Hotez, P. J., & Salomon, J. (2010)."Rabies, still neglected after 125 years of vaccination.
PLoS neglected tropical diseases, 4(11), €839.

3 Hampson, K., Coudeville, L., Lembo, T., Sambo, M., Kieffer, A, Attlan, M., ... & Dushoft, J. Global Alliance for Rabies
Control Partners for Rabies Prevention. 2015. Estimating the global burden of endemic canine rabies. PLoS Negl Trop Dis, 9(4),
€0003709.

4 Fooks, AR., Banyard, A.C., Horton, D.L.4Jehnson, N., McElhinney, L.M., & Jackson, A.C. (2014). Current status of rabies
and prospects for elimination. The Lancet, 384(9951), 1389-1399.

5 Kunobel, D.L., Cleaveland, S., Coleman, P.G., Févre, E.M., Meltzer, M.1., Miranda, M.E.G., ... & Meslin, F.X. (2005). Re-
evaluating the burden of rabies in Africa.and Asia. Bulletin of the World health Organization, 83, 360-368.

6 Suraweera, W., Morris, S.K., Kumar, R, Warrell, D.A., Warrell, M.I., Jha, P., & Million Death Study Collaborators. (2012).
Deaths from symptomatically identifiable furieus rabies in India: a nationally representative mortality survey. PloS: Neglected Tropi-
cal Diseases, e0001847. https://doi.org/1041371/journal.pntd.0001847

7 Cantaert, T., Borand{ L., Kergoat, L., Leng, C., Ung, S., In, S., ... & Tarantola, A. (2019). A 1-week intradermal dose-sparing
regimen for rabies post-exposure prophylaxis (RESIST-2): an observational cohort study. The Lancet Infectious Diseases, 19(12),
1355-1362.

8 (2018). WHO. Rabies vaccines: WHO position paper. Retrieved from http://www.who.int/rabies/resources/who_wer9316/en/

9 Mondiale de la Santé, O., & World Health Organization. (2017). Human rabies: 2016 updates and call for data. Weekly Epi-
demiologic Record= Relevé épidémiologique hebdomadaire, 92(7), 77-86.

10 Mc@Gettigan, J.P., David, F., Figueiredo, M.D., Minke, J., Mebatsion, T. & Schnell, M.J. (2014). Safety and serological re-
sponse to a matrix gene-deleted rabies virus-based vaccine vector in dogs. Vaccine, 32(15), 1716-1719.

11 Huang; F., Ahmad, W., Duan, M., Liu, Z., Guan, Z., Zhang, M., ... & Amjad, A.M. (2015). Efficiency of live attenuated and
inactivated rabies viruses in prophylactic and post exposure vaccination against the street virus strain. Acta Virol, 59(2), 117-24.

12 Hemachudha, T., Ugolini, G., Wacharapluesadee, S., Sungkarat, W., Shuangshoti, S., & Laothamatas, J. (2013). Human ra-
bies: neuropathogenesis, diagnosis, and management. The Lancet Neurology, 12(5), 498-513.

13 Rupprecht, C.E., Briggs, D., Brown, C.M., Franka, R., Katz, S.L., Kerr, H.D., et al. Centers for Disease Control and Preven-
tion (CDC). (2010). Use of a reduced (4-dose) vaccine schedule for postexposure prophylaxis to prevent human rabies: recommenda-
tions of the advisory committee on immunization practices. MMWR Recomm Rep, 59(RR-2), 1-9.

14 Si, H., Guo, Z.M., Hao, Y.T., Liu, Y.G., Zhang, D.M., Rao, S.Q., & Lu, J.H. (2008). Rabies trend in China (1990-2007) and
post-exposure prophylaxis in the Guangdong province. BMC Infectious Diseases, 8, 1-10.

15 Wilde, H., Sirikawin, S., Sabcharoen, A., Kingnate, D., Tantawichien, T., Harischandra, P. A., ... & Sitprija, V. (1996). Fail-
ure of postexposure treatment of rabies in children. Clinical infectious diseases, 22(2),228-232.

Cepus «buonorua. Meguyura. Neorpacuar. 2025, 30, 1(117) 41


https://doi.org/10.1371/journal.pntd.0001847
http://www.who.int/rabies/resources/who_wer9316/en/

A.B. Nurmukhambetova, Zh.M. Batanova et al.

16 Fernandes, A., Kaundinya, J.O., Daftary, G., Saxena, L., Banerjee, S., & Pattnaik, P. (2008). Chromatographic purification of
equine immunoglobulin G F(ab)2 from plasma. Journal of chromatography. B, Analytical technologies in the biomedical and life
sciences, 876(1), 109-115. https://doi.org/10.1016/j.jchromb.2008.10.030

17 Glick, R., Wegmann, A., Keller, H., Hoskins, J.M., & Germanier, R. (1987). Human rabies immunoglobulin assayed by the
rapid fluorescent focus inhibition test suppresses active rabies immunization. Journal of biological standardization, 15(2), 177-183.

18 Jayakumar, R., & Ramadass, P. (1991). Immunoglobulin response to rabies virus immunization in dogs. Vaccine, 9(9), 611-
612. https://doi.org/10.1016/0264-410%(91)90183-7

19 Cabasso, V.J., Loofbourow, J.C., Roby, R.E., & Anuskiewicz, W. (1971). Rabies immune globulin of human origin: prepara-
tion and dosage determination in non-exposed volunteer subjects. Bulletin of the World Health Organization, 45(3), 303-315.

20 Hobart-Porter, N., Stein, M., Toh, N., Amega, N., Nguyen, H.B., & Linakis, J. (2021). Safety and efficacy of rabies immuno-
globulin in pediatric patients with suspected exposure. Human Vaccines & Immunotherapeutics, 17(7), 2090-2096.

21 Sudarshan, M.K., Narayana, D.H.A., & Jayakrishnappa, M.B. (2019). Market mapping and landscape analysis of human ra-
bies biologicals in India. Indian Journal of Public Health, 63(5), 37-43.

22 Sparrow, E., Torvaldsen, S., Newall, A.T., Wood, J.G., Sheikh, M., Kieny, M.P., & Abela-Ridder, B. (2019). Recent advanc-
es in the development of monoclonal antibodies for rabies post exposure prophylaxis: A review of the cutrentéstatus of the clinical
development pipeline. Vaccine, 37, A132-A139.

23 Vora, N.M. (2018). Potential confounding of diagnosis of rabies in patients with recent receipt ofdntravenous immune globu-
lin. Morbidity and Mortality Weekly Report, 67.

24 Stec, J., Bicka, LEOKAAD.IA. & Kuzmak, JA.C.EK. (2004). Isolation and purification of polyclonal IgG antibodies
from bovine serum by high performance liquid chromatography. Bulletin of the Veterinary Institute in Pulawy, 48(3), 321-327.

ABb. Hypmyxambetosa, )K.M. baranosa, I". A. basuael, E'A” KprikOaes,
2.K. butanosa, HH. AxmercanbikoB, JI.CoAManken i

PadukanbIk aHTUreHMeH rMIepuMMY HAATEAH KbNIKbLIAPABIH CapbICy bIHAH
G (IgG) ummyHorn00yauHAI XpoMATOr PadusiiIbIK Ta3apTy peskumaepi

G (IgG) nMMyHOTTTOOYTTHUH aF3aHBIH UMMYHIBIK PEAKIIMSICHIHIA TIETITYII PO aTKapa ibl, OHBIH aHTUTCHIEpre
JKOFapBl EPEKITIENIT] JKoHe TAToTeH i GelTapanTatmbIpy Jarbl THIM/UTITT OHBI MEUITMHATBIK, JKoHE FHUTBIMI
3eprTeylepae KYHAB Kypara alfHaIapIpaabl. JKeUTKEL IpoayieHTTepl [gG efayip MemmepiHiy Ke31 GObIT
TaObUIaIp1, OipaK oJap bl KIMHUKATBIK HEMEce FUIBIMU KOJIIaHyFa *KapaM/ipl JIeHrelre JIelin Ta3apTy YIIiH
apHalibl 9icTep KaxkeT. PaCHKaNbIK aHTUTCHMEH THUIIEPUMMYHIATFaH JKBUTKbUIApbH capblicybHaH G (IgG)
MMMYHOTTIOOYIIMH XpoMaToTr padUsUIbIK TazapTy pPeKUMIEPIH d3ipiiey IMMYHOOHONOT HSUIBIK, IIperiapaTTap/ipl,
BaKIMHATAP/IHI KaHE ATHOCTUKAIBIK)TECT-KYHenep i oHIipy *aHe Gakbiiay carachbMeH Kayillci3iriHIH
XaTBIKAPATIK CTaHIapTTapbIHA [CoMKec TeXHOIOTUSHEI CTaHAapTTayFa MyMKIiHAIK Gepemi. CVS-11 mrambr-
HaH paCUKaIblK aHTHICHY MEH) IMICPUMMYHJFAH KbUIKbUIAP/BIH CapbICYBIH XPOMAaTOIpadusIIbIK
TazapTyIbIH Ke3eH K pexXuMIiepl MEH TIpOTielypalapbiH a3ipiey, TazapTy TeXHOIOTHSICHIHBI THIMILTITIHE,
aKybI3/IblH  IIBFBIMABDIBELIHA \ MJKOHE  Ta3alblK  JopexeciHe Oararmay — Kyprizipil.  3eprreyie
THIIEPUMMYHU3AIMSUIAHF Al KBUIKBUIAP/IBIH CaphICYJIApBH ally MEH JalbIH/IayIbIH CePOIOTHSIIBIK, dJ1icTepi,
COHJIAMf-aK  TeNBfli CY3y, MOH amMacy xpoMmarorpadrsichl KaHe OJaH KeHiHrl »IeKkTpodopesin
OGUOTEXHONOTMSUIBIK 9/IICTEP1 KOIaHBULIBL. 3ePTTey AiH IIPAKTHKAIBIK MaHbI3bUILEB UMMYHOITIOOYTUH/ED-
T'e HeTi3/IeN el MIMMyHOOHOIOTHSIIBIK TIperaparTap/ipl aly TEXHOIOTHSUIapBH JaMbITYFa MYMKIHAIK Oepe/ii
JK9HE Kofaphl Ta3apThUIFaH UMMYHOTIOOYIHHAEP] HaiilaaHy bl Talall €TeTiH MeUIMHA, CHOTEXHOIOTHS
JKOHE, FRUIBIMU, 3CPTTEyIep calalapblH/a KOJIJAHBUIYHl MYMKIH. YCBHIHBUIFAH Ta3apTy TEXHOJIOTHSICHIHA
catikee cammarsr 150 x/[a mMMyHOTIIOOYIMHIED aTbIHIBL, olap KallblHA KEITIPY KarAaibiHaa 2 KeHiT
Ti36ekke (284 /[a) xome 2 aywip Tizbekke (55 x/la) Gominemi.

Kinm ¢e30ep: nMMyHOTTIOOYIIHH, Ta3apTy TEXHOIOTHSICH, XpoMarorpadusi, KYTsIpY, capbicy, paCHKalbIK aH-
THUT'€H, TUIICPUMMYHU3ALMS, aHTH/ICHEIep.

ABb. Hypmyxambetosa, )K.M. baranosa, I". A. basunel, E.A. Kpeikbaes,
2.K. butanosa, HH. Axmercanbikos, JI.C. AmaHkenmi

Peskumbl xpomaTorpaduyeckoii ounctku ummyHornoo0yanHa G (IgG)

U3 CbIBOPOTKM JIOLIaAeil runepuMMYHU3HPOBAHHbIX pa0U4eCKUM AHTUT€HOM

MvmynornoOyimuH G (Ig(G) urpaer KIIOYeBYI0 poilb B UMMYHHOM OTBETE opraHusMa. Ero BBICOKas ClIIeIy-
(GUUHOCTH K aHTUTeHaM 1 3QGEKTUBHOCTh B HEHTpaM3alluy IIaTOTEHOB JIETAIoT €ro IIEHHBIM HHCTPYMEHTOM
B MEJMIIMHCKUX M HaYYHBIX HCCIeJOBaHUX. JIOMam Mo yIleHTh] SBIBIFOTCS HCTOYHHUKOM 3HAUUTETLHOIO
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xommuecTBa Ig(, HO MX OUMCTKA 0 YPOBHS, IIPUIOIHOTO IS KITMHIYECKOTO WM HAyHYHOTO HCIIONh30BaHUS,
TpebyeT CIeNMaTn3HPOBaHHBIX MeTo10B. OTpaboTka PEXUMOB XpoMaTorpaguieckoil OUUCTKH UMMYHOTTIO-
OymuHa G (IgGG) U3 CHIBOPOTKH JOMIAJEH, THIIEPUMMYHH3UPOBAHHBIX paOUUEeCKUM aHTUICHOM, ITO3BOJIAT
CTaHJIaPTU3UPOBATh TEXHOJIOTHIO B COOTBETCTBUH ¢ MEXIYHAPO/HBIMU CTaHAapTaMU KauecTBa U 0e30I1acHO-
CTH IIPOM3BOJICTBA U KOHTPOISL UMMYHOOHOJIOTHYECKUX IIPeraparoB, BaKIMH M JUAaTHOCTHYECKUX TECT-
cucteM. 1IpoBesieHa 0TpaboTKa ITO3TAIHBIX PEXXUMOB U IIPOLIEAYP XPOMATOT padhUUecKO OUUCTKH CHIBOPOT-
KH JIOMae, TUITepUMMYHI3UPOBAHHBIX pabuueckuM aHTureHoM m3 mrramMa CVS-11, ¢ oreHkoit sddex-
TUBHOCTH TEXHOJIOTUH OUMCTKH, BBIX0/1a OeJKa U CTEIIeHh YUCTOTH. B HCCleJOBaHUH IIPUMEHSUIICH CEPOTIO-
TMYECKHE METO/IBI TIOIYUEHHS U IT0/['OTOBKU CHIBOPOTOK THUIIEPIMMYHU3HPOBAHHBIX JIOMIAIEH, a Takxke OHO-
TEXHOJIOTHYECKHE METOMBI Telb-OUIbTpaIlii, HOHOOOMEHHOM XpoMmaTorpaduu U IOCIEIYIOIEro 3IeKTPo-
dopesa. [IpakTrueckast 3HAUMMOCTE UCCIIETOBAHUS MOKET IIO3BOJIUTE Pa3BUTh TEXHOIOTUH ITOTYUEHHUS UM-
MYHOOHOJIOTHUECKHX TIPEerapaToB Ha OCHOBE UMMYHOITIOOYIMHOB U MOYKET OBITh IIPUMEHEHA B 00IacTsIX Me-
JIATTMHBL, GUOTEXHONIOTUH U Hay4HBIX UCCIIEIOBaHMEH, TPEOYIOIIX UCIIONB30BAHMS BHICOKOOUUITICHHBIX M-
MYHOI7I0OYTHHOB. COITIACHO IIPE/ICTABICHHOM TEXHOJIOT UM OYHMCTKH, IOTYHYEHBl HUMMYHOITIOOYJIMHBI Maccoi
150 x/la, xOTOpBIE B BOCCTAHABIUBAIONIUX YCIOBUSX Pa3/eiBIloTes Ha 2 Jlerkye 1ieru (28 kJ[a) u Ha 2 Tsbke-
nble rier (S5k/[a).

Knioueevie cnosa: MMMyHOTIIOOYIIHH, TEXHOJIOTHS OUMCTKY, XpoMaTorpadust, GemeHCTBO, CHIBOPOTKa, pad-
YeCKHil aHTUTeH, TUIIEPUMMYHHU3AI WS, aHTUTENA.
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