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Figure 3 Lab physician performing 
PCR testa

Figure 4 Team work
Figure 2 Lab physician performing 

immunology test

“Early key events in the successful control of acute HCV infection”

ISTC Project number G2212
Project Manager Nino Badridze
Leading Institute Infectious Diseases, AIDS and Clinical Immunology Research Center
Foreign collaborators Massachusetts General Hospital, Boston, MA, USA (M.Lauer G)
Financial parties US Department of Health & Human Services / National Institute of Health 

/ National Institute of Allergy and Infectious Diseases, Bethesda, MD, USA
Project Duration February 1, 2016 – July 31, 2017
Total cost of the project 90 000 USD

The main tasks and results:
An estimated 185 million people are living with 

hepatitis C virus (HCV) globally and up to 500,000 
deaths are attributed to the disease annually. 
Approximately 25% of acute HCV infection cases 
are self-limited, with spontaneous clearance of 
the virus usually within 6 months of infection. The 
remaining 75% of patients progress to chronic 
disease, with the possibility of developing liver 
cirrhosis and/or hepatocellular carcinoma (HCC) 
in a significant proportion of infected persons.

Despite development of these highly potent 
new treatment regimens, development of an 
effective prophylactic HCV vaccine remains a 
high priority for the following reasons: High 
treatment costs will most likely result in absent 
or limited access in middle and low resource 
countries and selective use even in wealthier 
countries. The limited efficacy of current HCV 
screening programs leads to a majority of 
cases being undiagnosed or diagnosed at a late 
stage and DAAs will not cure the virus-induced 
end-stage liver disease such as hepatocellular 
carcinoma. Certain patient subgroups may 
not respond or not be eligible for DAA-based 
treatment strategies. Finally, reinfection remains 
possible, making control of HCV infection in 

people with ongoing 
infection risk difficult. 
Based on experience 
with other epidemics, 
it is likely that 
significantly reducing 
the burden of HCV 
infection worldwide 
will require a dual 
approach with both 
effective treatments 
and a prophylactic 
vaccine.

Within the ISTC 
project G-2212, we are investigating blood donors 
and injection drug users anti-HCV negative blood 
samples by PCR method, to identify patients 
who were very recently infected with HCV (HCV 
RNA positive prior to anti-HCV seroconversion). 
The ISTC G-2212 project focuses on the analysis 
of both host immune response and infecting 
virus during the initial weeks of HCV infection, 
which is extremely rare. G-2212 gave us the 
possibility to directly generate critical clinical, 
immunological and virological data. The 
collection of blood was conducted in blood 
banks for donors and NGO’s working with IDUs 

Figure 1 Blood collection
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Understanding the drivers of the emerging HIV epidemic among men 
who have sex with men (MSM) in the country of Georgia

ISTC Project number G-2216
Project Manager Otar Chokoshvili, MD
Leading Institute Infectious Diseases, AIDS and Clinical Immunology Research Center, Tbilisi, 

Georgia
Supporting Institutes Center for Information and Counseling on Reproductive Health - Tanadgoma, 

Tbilisi, Georgia
Foreign collaborators Emory University / School of Medicine, Atlanta, GA, USA (del Rio C)
Project Duration March 01, 2016 – August 31, 2016
Financial parties National Institutes of Health/ National Institute of Allergy and Infectious 

Diseases (NIH/NIAID), Tbilisi, Georgia
Total cost of the project 94,000 USD

The main tasks and results:
The tasks
HIV/AIDS remains one of most serious 

global health challenges. Since the first 
cases of AIDS reported in 1981, HIV/AIDS has 
evolved to a pandemic level composed of 
multiple epidemics at regional and national 
levels. Advances in access to treatment and 
prevention have led to encouraging declines 
in the number of new infections globally. 
However, progress in reducing new infections 
is uneven by regions and populations. The 

epidemic among men who have sex with 
men (MSM) is expanding globally, including 
in industrialized countries despite the 
widespread access to HIV prevention and 
treatment. More recently emerging epidemics 
among MSM have been reported from areas 
traditionally viewed as non-MSM epidemic 
settings such as Africa and Asia.

Georgia belongs to the region of Eastern 
Europe and Central Asia (EECA), comprised of 
countries of the former Soviet Union (FSU). 
There are 1.1 million people living with HIV in 

in Tbilisi, Georgia. Identification of cases, viral 
detection, clinical diagnoses, as well as other 
immunology response analyses was performed 
in the Infectious Diseases, AIDS and Clinical 
Immunology Research center with intellectual 
support of a foreign collaborator institute - 
Massachusetts General Hospital and Harvard 
Medical School.

In the end, G-2212 will give us the possibility 
to a) demonstrate the quality of the research 
specimen generated from this cohort b) to 
generate preliminary data for a subsequent 
larger grant application and c) to evaluate which 
immunological assays can be transferred to the 
Georgian site in the future. The data obtained 
from this cohort will be critical since they will 
add timepoints from pre-seroconversion which 
are rare in the US and Brazilian cohorts of the US 

collaborator consisting mostly of symptomatic 
subjects. 

Based on recent findings from AIDS National 
Center and other laboratories the researchers 
will study:

Inhibitory receptor expression profiles; 
cytokine receptor expression (e.g.CD122, 
CD127, IL-6R, IFNAR, IFNgR, IL-18R), homing 
and migration markers (CD161, CXCR6, CCR5, 
CD103), and metabolic function (CD26, CD39, 
CD73; function of HCV-specific CD4 T cells. 
Overall this data will allow us to define critical 
differences in successful versus unsuccessful 
CD4 responses and, through the very early 
samples tested from this cohort, whether 
differences arise early or late and thus are more 
likely the cause or consequence of an infection 
outcome.
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the region, with more than 85% of them living 
in the Russian Federation and Ukraine. Despite 
the global declines, the HIV epidemic in EECA 
continues to grow, with the highest incidence 
observed in Ukraine, the Russian Federation, 
Estonia and Moldova. 

The first case of HIV infection in Georgia was 
identified in 1989. As of December 1, 2014 a total 
of 4,646 cases of HIV infection had been reported 
with the majority (73%, n=3,413) occurring in 
men. However, the estimated number of people 
living with HIV in Georgia is believed to be 6,400. 
Geographic proximity to the Russian Federation 
and Ukraine significantly contributed to the 
development of the HIV epidemic in Georgia. As 
in the rest of EECA, for many years IDU has been a 
major driver of epidemic in the country, currently 
accounting for 50% of total cases reported, 
followed by heterosexual contacts (42%) and 
male-to-male sex (6%). Trends in the distribution 
of newly reported cases show a decrease in the 
proportion of cases due to IDU, with an increase 
in the proportion of homosexually acquired 
infections. The proportion of MSM among newly 
diagnosed HIV patients in Georgia increased 
from 3% in 2003 to 12% in 2013. Repeated 
surveys conducted among MSM showed a more 
than 3-fold increase in the prevalence from 4% 
in 2007 to 13% in 2012. Surveillance data shows 
an increase in the rates of reported cases of 
HIV among MSM and the number of cases has 
more than tripled since 2009. Studies using a 
recent infection testing algorithm (RITA) and 
phylogenetic analyses provide further evidence 
of the emerging epidemic among MSM. In 
these studies MSM had highest rates of recent 
infection and showed a substantial phylogenetic 

clustering indicating active ongoing transmission 
in this population. 

Currently available prevention services for 
MSM include awareness raising, distribution of 
educational materials, distribution of condoms 
and lubricants, HIV testing and counseling and 
diagnosis and treatment of sexually transmitted 
infections (STI). Many of the services are 
provided through peer-driven approaches. While 
recent surveys show improvements in the reach 
of MSM, the coverage with specific services 
remains low. For example, in a 2012 survey 38% 
of respondents had never had an HIV test, and 
only 49% were covered by prevention programs. 
With regard to anti-retroviral therapy (ART), 
since 2004 Georgia has ensured universal access 
to this lifesaving therapy for all eligible persons 
living with HIV.19 As of November 2014, of 243 
HIV positive MSM known to be alive, 155 eligible 
patients were started on ART.

One of the possible barriers for better 
coverage with prevention services is the high 
stigma and discrimination against homosexuality. 
Although male-to-male sex in Georgia is not 
criminalized, it is a highly stigmatized behavior. 
However, a negative societal attitude alone is 
not sufficient to explain epidemic expansion. 
Given the IDU-driven nature of Georgia’s HIV 
epidemic much of the efforts, including research 
efforts, were focused on IDU population. There 
is lack of knowledge about individual, structural 
and environmental factors influencing the surge 
of the epidemic in MSM in the country. 

We aim to establish the first in Eastern Europe 
cohort of MSM in order to fill the knowledge 
gap and better understand the drivers of this 
epidemic in the population. The overall goal of 

the proposed project is to study the 
epidemiology of HIV among MSM and 
to explore the feasibility of intruding 
new prevention approaches in 
Georgia. The long-term objective is 
to move obtained knowledge into 
effective prevention and treatment 
strategies towards zero new 
infections. The specific aims of our 
study are the following, to:
Specific aim 1:	 Evaluate the 

epidemiology of 
HIV among MSM 
and drivers of the 
epidemic Interview and blood sample collection of MSM participant.
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a.	 Estimate baseline prevalence 
and incidence of HIV, viral 
hepatitis and syphilis among 
MSM

b.	 Evaluate risk behaviors 
associated with these infections 

Specific aim 2: 	 Evaluate the HIV cascade of 
care among MSM

a.	 Quantify stages of care and 
identify gaps in the continuum 
of HIV care

b.	 Assess barriers for engaging in 
the continuum of HIV care

Specific aim 3: 	 Evaluate barriers for accessing 
prevention and testing services 
for MSM and explore attitudes 
towards new approaches

a.	 Explore the feasibility of 
introducing new HIV testing 
strategies

b.	 Explore the feasibility and 
acceptability of introducing pre-
exposure prophylaxis (PrEP) for 
high-risk MSM in Georgia

We have intitated a prospective cohort study 
design utilized to accomplish the proposed 
specific aims. For this purpose 500 HIV 
seronegative MSM and 100 HIV seropositive 
MSM were planned to be enrolled over the first 
6 months of the study. The epidemiology of HIV 
among MSM in Georgia was studied in a cohort 
of 500 HIV seronegative MSM recruited using 
an incentivized chain-referral approach in three 
cities of Georgia - Tbilisi (capital city), Kutaisi and 
Batumi. After informed consent, participants 
will undergo study procedures at recruitment 
and after 6 months. The procedures include the 
collection of blood specimens for estimating 
baseline prevalence and 6-month incidence 
of HIV infection. In addition epidemiology of 
closely related infections such hepatitis B virus 
(HBV), hepatitis C virus (HCV) and syphilis will 
be studied. Of note the previous survey found 
a high prevalence of HCV in MSM of 17%, which 
was not associated with a history of drug use. 
Each participant was interviewed at study visits 
to elicit information on risk factors using a 
structured questionnaire. 

Effective engagement in HIV care continuum 
with a goal of achieving durable virologic 
suppression is now considered as a key component 
of combination HIV prevention. We will quantify 

the engagement of MSM starting from HIV 
diagnosis through virologic suppression. For this 
purpose we will use the latest estimates as well 
as clinical data from the National AIDS Health 
Information System. The system comprises an 
electronic database containing comprehensive 
information on all reported cases of HIV infection 
in Georgia. In addition to describing the care 
cascade for MSM, the 2nd specific aim will also 
explore barriers for successful engagement in 
care. At least 100 HIV positive MSM receiving 
care at the Infectious Diseases, AIDS and Clinical 
Immunology Research Center will be enrolled 
in the cohort. Patients will be interviewed to 
identify risk factors from disengagement from 
care. The interview will address issues related to 
quality of life, adherence to general clinical care 
and specifically to ART. 

As mentioned above the coverage with 
prevention services and HIV testing remains 
low, with less than half of MSM covered. This 
study will aim at identifying barriers and ways 
to overcome them. The 3rd proposed aim will 
also explore the possibility of introducing new 
prevention and testing approaches in Georgia. 
The introduction of pre-exposure prophylaxis 
(PrEP) added significantly to the HIV prevention 
armamentarium. The efficacy of PrEP for MSM was 
first shown in the landmark iPrEx study and now it 
is recommended by the U.S. CDC and World Health 
Organization. However, uptake remains low and 
there are significant implementation challenges 
that have limited the impact of this prevention tool. 
Another novel approach is HIV self-testing, which 
is considered an effective addition to the current 
efforts for scaling up HIV testing. The first home 
use rapid HIV test was approved by FDA in 2012 
and it is now recommended by the International 

Laboratory testing process:
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Antiviral Society–USA Panel. Home test kits are 
planned to be introduced in some European 
and African countries. Neither PrEP nor HIV self-
testing is available in Georgia, and anecdotal 
evidence suggests that the knowledge about 
these approaches is very low. The 3rd specific aim 
will be accomplished using qualitative research 
methodology, namely through conducting focus 
group discussions.

The chairs
The leading institution National AIDS Center 

takes overall responsibility for project management. 
Dr. Otar Chokoshvili (National AIDS Center) as 
project manager and Dr. Kakhaber Kepuladze 
(Tanadgoma) as sub-manager are coordinating 
and implementing activities for study. Dr. Nikoloz 
Chkhartishvili (National AIDS Center) is providing 
scientific guidance on project implementation 
in his capacity of scientific leader. Dr. Tengiz 
Tsertsvadze from the National AIDS Center serves 
as a non-salaried advisor to provide technical 
assistance related to project implementation. 
The US PI for this proposal is Dr. Carlos del Rio, 
Professor of Global Health and Medicine and co-
director of the Emory Center for AIDS Research 
at Emory University in Atlanta, GA. Dr. del Rio is a 
leading expert in HIV prevention research and has 
significant experience conducting HIV prevention 
research with MSM populations in the US having 
served as the Emory PI for HPTN 061.

The results
The study was implemented by the Infectious 

Diseases, AIDS and Clinical Immunology 
Research Center (National AIDS Center, leading 
institution) in collaboration with the Center for 
Information and Counseling on Reproductive 
Health – Tanadgoma (Tanadgoma, participating 
institution). The National AIDS Center is Georgia’s 
referral institution for HIV diagnosis, treatment 
and care, and is the country’s leading research 
institution in the fields of HIV, viral hepatitis 
and other infectious diseases. Tanadgoma is a 
prominent civil society organization which has 
worked in the field of HIV/STI prevention since 
2000. Tanadgoma has extensive experience in 
working specifically with the MSM population, 
with a scope of work covering prevention 
interventions as well as bio-behavioral surveys.

The study team elaborated all necessary 
documents and forms and the project manager 

had developed web based database for study. At 
the end of 3rd quarter and first half of 4th quarter 
the following results have been achieved: 
•	 Some forms and mechanisms for recruiting 

patients have been improved.
•	 Useful study literature has been reviewed. 
•	 95 % (475 MSM) of planned 500 HIV negative 

MSM have been recruited and interviewed. 
•	 120 % (120 MSM) of planned 100 HIV positive 

MSM have been recruited and interviewed.
•	 Repeated recruitment has started.
•	 All planned interviews of 8 focus groups have 

been conducted in Tbilisi, Batumi and Kutaisi, 
under qualitative research.

•	 Longitudinal ART adherence methodology 
was implemented and used. 

•	 Data preparation for analysis and generation 
MSM care cascade has started. 

•	 Laboratory tested 467 blood samples on HIV, 
viral hepatitis B and C and syphilis.

•	 From 467 MSM samples 24 (5.1%) were 
confirmed on HIV infection using western 
blot.

•	 From 467 MSM samples 29 (6.2%) were HCV 
positive on Anti HCV test.

•	 From 467 MSM samples 23 (4.9%) had 
positive results on HBsAg test.

•	 From 467 MSM samples 125(26.7%) had 
positive results on anti-HBc test.

•	 From 467 MSM samples 54 (11.6%) had 
positive results on of IgM antibodies to 
Treponema pallidum test. 

•	 From 467 MSM samples 100 (21.4%) had 
positive results on Treponema pallidum 
hemagglutination (TPHA) test.
At the end of 3rd quarter two scientific 

abstracts were submitted at the IAS 2017 
conference:

“Georgian MSM Cohort Study: baseline 
prevalence of HIV and viral hepatitis.”

Results: Among 467 MSM enrolled 30 (6.4%) 
were positive for HIV, 29 (6.2%) for HCV, 125 
(26.8%) for anti-HBc and 23 (4.9%) for HBsAg. 
HIV/HCV co-infection was presenting 2 persons 
(0.4%) and HIV/HBVco-infection in 6 (1.2%). 
There were no cases of triple co-infection (HIV/
HCV/HBV).The prevalence of HIV but not viral 
hepatitis was significantly higher in Tbilisi as 
compared to the other two cities (9.4% vs. 2.8%, 
p<0.0001). HIV-infection among younger MSM 
(<25 years) were found only in Tbilisi and among 
then the HIV prevalence was 9.6% (10/104).
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Conclusions: MSM in Georgia have a high 
prevalence of HIV and viral hepatitis. Higher 
prevalence of HIV in Tbilisi, particularly among 
younger men, suggests that capital city is the 
site of an evolving HIV epidemic. Low HIV and 
hepatitis co-infection rates suggests that the 
risk of acquisition of HIV and hepatitis may be 
different among MSM in the country of Georgia.

“High rates of smoking among HIV negative 
and HIV positive men who have sex with men in 
the country of Georgia”

Results: Among the 596 persons enrolled in 
the cohort the median age was 26 years, 33.4% 
had university degree, 32.1% were unemployed, 
78.7% reported alcohol consumption in the 
preceding month and 22.3% used illicit drug 
within a year. Overall 440 (73.8%) reported 
recent smoking within 1 month. The prevalence 

of recent smoking was 73.8% among HIV 
negative MSM and 73.9% among HIV positive 
MSM (p=0.98). Among the 440 recent smokers, 
87.2% reported everyday smoking, the median 
number of cigarettes consumed a day was 20 
and 64.8% had their first cigarette within 30 
minutes after waking up. Factors associated with 
recent smoking in multivariate analysis included 
older age >26 years (OR: 1.66, 95% CI: 1.08-2.56, 
p=0.02), history of alcohol consumption (OR: 
2.59, 95% CI: 1.67-4.01, p<0.0001) and illicit drug 
use (OR: 4.11, 95% CI: 2.21-7.64, p<0.0001). 

Conclusions: Rates of smoking are very high 
both among HIV negative and HIV positive 
MSM. Older persons and those with a history of 
substance use are at a higher risk for smoking. 
There is a need for developing smoking cessation 
programs tailored for MSM in Georgia.

Notable projects of 2016

Prevalence of HIV and viral hepatitis markers
  Total Tbilisi Batumi/Kutaisi p value

HIV+ 6.4% (30/467) 9.4% (24/254) 2.8% (6/213) <0.0001
anti-HCV+ 6.2% (29/467) 7.5% (19/254) 4.7% (10/213) 0.21
anti-HBc+ 26.8% (125/467) 27.6% (70/254) 25.8% (55/213) 0.67
HBsAg+ 4.9% (23/467) 5.1% (13/254) 4.7% (10/213) 0.83
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Study of migration of thorium and other waste from rare earth 
production site with natural waters in Kyrgyzstan

ISTC Project number KR-2019

Project Manager Valentina Mikhailovna
E-mail: valentina_ma@mail.ru

Leading Institute Institute of Physics and Technical Problems and Materials Science, National 
Academy of Sciences, Kyrgyz Republic

Foreign collaborators Dr. Howard D. Passel, Sandia National Laboratory, US Department of Energy
Prof. Dr. Joonhong Ahn, University of California, Berkeley, USA 

Total cost of the project 258185 USD 

The overall tasks, technical approach 
and results:
Overall Tasks.

The main purpose of the Project is to evaluate 
man-caused thorium-232 and radium-228 
migration from the sites of rare-earth raw 
materials extraction and processing in Kyrgyzstan 
and to assess their impact on man and biota.

Specific Objectives.
1.	 Development of practical technique and 

methods for tracing radioactive and migration 
of rare earth production waste with natural 
water.

2.	 Building of ecological maps adjacent to the tail 
deposits site with outlining space distribution 
of radionuclides and accompanying other 
toxins due to their water migration from tail 
deposits. 

3.	 Assessment of radioecological hazard on 
water and soil.

4.	 Development of recommendations for 
mitigation of radioecological and toxic hazard 
of monitoring objects.

5.	 Creation of mathematical models of 
migration of thorium, its daughters and other 
toxic elements generated through rare-earth 
production. 

Technical approach
1.	 Radionuclide, chemicals, and isotop 

composition of water and soil entering 
natural and disturbed due to human activities 
systems was estimated. To investigate 
current water and soil condition the samples 
of water (boreholes, springs, rivers and so 
on), rock (tail deposits, dumps), soil, bottom 
sediment and riverside (floodplain) sediment 
were selected in a influenced zone of former 
Ak-Tyuz Mining and Processing plant. 

2.	 Hydrogeological and hydrological 
investigation of the sites was implemented 
with consideration of water balance 
formation. 

3.	 The parameters controlling thorium-232 
migration were determined by literature data 
and by the results of field observations. 

4.	 The combination of field observations, 
testing, and analytical methods used in this 
investigation construct a spatial picture of 
distribution of toxic water from man-caused 
sources of pollution – tail deposits and waste 
rock dumps.

Results. 
1. Results of mathematical simulation of 

surface and groundwater dynamics and pollution 
migration from tail deposits as well as predictive 

Kyrgyzstan
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calculations were made based on a two-year 
monitoring. The calculations allowed for the 
prediction of the following scenario of pollution 
movement with groundwater and clearing the 
latter in the future:
–	 Dissolved thorium arrival with tributaries and 

ground water in the Kichi-Kemin river results 
in an increase of thorium content in water in 
the sites with additional sources (depending 
on water quantity in a year) by a value from 
15 to 35 Bq/m3;

–	 The content of dissolved in water thorium 
down the stream relative to points of water 
coming from additional sources immediately 
decreases due to dilution; 

–	 Dissolved thorium goes beyond the 
modeled site (carrying out through the 
lower downstream boundary) only at low 
parameters of exchange with bottom 
sediment, at that its excess concentration 
(due to the increase on the site of mining) 
does not exceed 10 Bq/m3;

– 	 Thorium is accumulated in bottom sediment, 
and the increase of its maximum concentrations 
reaches 20 Bq/m3, however this accumulation 
is absent beyond the modeled site.

Thus, it is shown, that there is no negative 
influence on radioecological situation in area 
of location of former mining enterprise due to 
thorium moving out from the area of mining 
work with surface and ground water.

The increase of thorium content in this part of 
the river reaches 35 Bq/m3 for river water and 20 
Bq/m3 for bottom sediment depending on water 
quantity in a year and mass-exchange parameters 
between river water and bottom sediment. 

Deterioration of the radioecological situation 
outside the investigated area of the Kichi-
Kemin river is practically absent at the chosen 

hydrological parameters corresponding to 
average many-year river discharges. It is necessary 
to note that the transport of bottom sediment 
(coarse and dragged debris) containing increased 
concentration of thorium is possible downstream 
beyond the area under study only in two cases:
–	 At high rain floods (less probable scenario);
–	 At spring flood due to seasonal snow melting 

and simultaneous spring atmospheric 
precipitation peak (more probable scenario).
2. It was established that on the site upper the 

Ak-Tyuz village a level of radiation background 

reaches 7–11 µR/h. At tail deposits №  1 and 
№ 3, a level of radiation background varies from 
30 to 630 µR/h. With remoteness from the tail 
deposits the radiation background decreases.

3. Based on the results of the Project, the 
following main practical recommendations are 
proposed to reduce and prevent the negative 
impact of industrial facilities on the environment:
–	 The creation of monitoring infrastructure 

which could connect independent 
organizations and also protect residents and 
the environment from the hazard associated 
with the proximate location of radioactive 
tail deposits. 

–	 The problem of tail deposits surface water 
isolation is evident and urgent. This is important 
for protection from γ-radiation and for 
prevention of wind evacuation of radionuclides 
from the tail deposits surface. Due to the lack of 
an anti-filtration layer on the tail deposit bed and 
unsatisfactory condition of drainage ditches, 
the pollution of ground water is possible due to 
precipitation infiltration. 

–	 The protective covers, fences and compulsory 
signs should be restored in order to avoid 
moves of the radionuclides and heavy metals 
in the river Kichi-Kemin.

Fig.2 – Space arrangement of modelled site of the Kichi-Kemin 
river channel and the channel relief profile on this site: upper 
panel – a modelled site of the river Kichi-Kemin (red curve); 

bottom panel – the river channel profile on the modelled site.

Fig.1 – Location of points of sampling along Kichi-Kemin river
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–	 The program should be developed for complex 
radiological, geotechnical monitoring in 
considered areas of the tail deposits, dumps, 
and the industrial platform of former dressing 
works.

–	 It is necessary to monitoring in scientific 
methods. The former project researches 
showed local anomaly caused by sulfides 
oxidation and high alkalinity of some river 
water samples (pH> 9) which indicates the 
inflow of polluted water from reservoirs of 
technological solutions storage.

Fig. 2–A scheme of space 
distribution of radiation 
dose rate on area of tail 
deposit № 1.

Fig.3 – Radiation dose rate on 
area of tail deposit № 3.

ISTC PROJECT # KR-2105 
«CLIMATIC EFFECTS OF CENTRAL ASIA MICROSCALE AEROSOLS»

In 2016 on the basis of daily average values of 
the aerosol optical depth (AOD), the Angstrom 
parameter (A), the mean cosine of the scattering 
indicatrix (the asymmetry parameter g), and the 
single scattering albedo (SSA) are considered 
their statistical distributions by seasons and 
years for the period 2014-2015. It is established 
that the accumulation modes in the particle size 
distribution in the atmosphere of the region 
are always present and can be 
associated with transboundary 
transfer of nano - and 
microscale particles. In the 
boundary layer in the range of 
300 nm-10 μm, the particle size 
spectra are most adequately 
described by lognormal 
distributions and characterize 
the soil-erosion aerosol 
distribution predominantly of 
the coarse mode. In 2014-2015 

in the region fine 
nanoscale particles 
principally created 
an anti-greenhouse 
effect. At the same 
time the impact of 
these particles is 
different seasonally: 
in winter and spring 
the greenhouse 
effect was observed 
but in summer and 
autumn – the anti-
greenhouse effect. 
The coarse nanoscale 
particles produced 
the anti-greenhouse 
effect during all seasons.

On the basis of software for calculation of 
aerosol radiative forcing is developed, which 
is based on the algorithm of calculation 

of fluxes of direct and 
scattered solar radiation 
under the delta-Eddington 
approximation studies 
are being conducted to 
determine the effect of nano- 
and microscale particles on 
the radiation transfer in the 
region’s atmosphere and, 
thereby, on the variable 
climate of the atmosphere 
and the underlying surface.

General view of Lidar station Teplokluchenka

Equipment of Lidar Station 
Teplokluchenka

Equipment on a platform located above 
the Lidar station
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ISTC project number T-2109
Project Manager Narzulloev Naim narzulloev naim <naimnn@mail.ru>
Leading Institute Tajik National University
Foreign collaborators Tosoh SMD, Inc., Grove City, OH, USA (Ivanov E)
Project duration Beginning from 1 Nov 2014 for 36 months
Financial parties US
Total cost of the project $305,800 USD

The project aim. The project will develop 
technology for producing hydrogen by electrolysis 
and thermolysis gas from hydrocarbons and 
coals using idle energy discharge of water from 
reservoirs.

The main tasks of the project, such as the 
development of technology for producing 
hydrogen by electrolysis using idle energy 
discharges of water from reservoirs and the 
development of systems for the accumulation 
of hydrogen, have exclusively peaceful uses and 
are focused on the solution of environmental 
protection problems and the economic security 
of the population.

The present project corresponds to the 
following purposes and tasks of the ISTC such as:
- 	 Problems of  the creation of alternative 

energy  technology through the use of 
idle discharge of water from reservoirs 
and protection of the atmosphere from 
greenhouse gases represent an essential 
scientific interest for not only Tajikistan and 
Central Asian countries but also for the world 
scientific community, public institutions and 
the commercial organizations operating 
in the regions characterized by similar 
environmental problems. The proof of it is a 
significant amount of publications in scientific 
magazines and materials of the international 
scientific conferences devoted to the matter. 

-	 Development during the implementation of the 
project methods of an assessment, decrease 
and/or compensation of technological and 
natural hazards will allow development to be 
optimized and reasonable, from the point of 
view of the market economy and actions to 

decrease or eliminate the consequences of 
global climate change. 

-	 Promotes the solution of national and 
international legal problems.
Volume of works: 

-	 Development of technology for water 
electrolysis;

-	 Research of efficiency of electrolysis of 
water from materials of electrodes and 
constructional features of a Diaphragm; 
Development of modes of analytical quality 
control of gases of decomposition of water;

-	 Development of technology for the separation 
and accumulation of hydrogen and oxygen, 
and an analyses of the chemical composition 
of coal and organic matter;

-	 The creation of pilot installation and working 
off technology of electrolysis of water and 
thermolysis.
Role of Foreign Collaborators/Partners
The collaborator will represent available data 

on a project theme, make comments on annual 
reports, and give permission to use available 
experimental methods and methodology of 
chemical processes. Also, they will promote the 
organization and carry out the training of the 
TNU personnel, assist participants of the project 
in visiting international meetings and set up joint 
symposiums and working seminars.

Technical approach and methodology
The methodology of the project will be based 

on the close coordination of experimental 
works, engineering and design decisions and 
the wide application of modern methods on 
the analysis and identification of the products 
of reactions to electrolysis and thermolysis. 

TAJIKISTAN
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Modern devices and installations will be used for 
this purpose. The interpretation of the results 
of the experiments will be carried out with the 
application of mathematical statistics. For the 
automation of technological processes, it will 
be a widely used mathematical model operation 
based on computer programs.

Development of research and main results
To achieve the versatility of an experimental 

setup, this will consist of rapid changes in 
the electrodes for electrolysis, collecting and 
analyzing electrolysis gases. Also, to achieve 
the possibility of electrolysis by adding reagents 
to modify the electrical conductivity of the 
electrolyte, and the possibility of changing the 
current intensity to the applied voltage, a wide 
range has been developed for the installation. 
A schematic diagram of this is shown on Fig. 1. 

The water electrolysis is carried out through 
the use of stainless steel electrodes and copper 
at a voltage from 2.4 to 4.4 V. The current-
voltage characteristics of the electrolytic cell 
using the electrode of copper and stainless steel 
differ significantly. Formed hydrogen in the 
electrolysis process is qualitatively determined 
by the formation of bubbles on the surface of 
the electrodes and quantitatively by measuring 
the gauge connected to the cell.

For electrolysis river water has been used and 
also water after a softening process. It should 
be noted that when using river water without 
treatment deposition on the electrodes were 
found. Conglomerates of complex composition 
and process of the electrolysis of water was 

barely observed. To establish if the deposits of 
components in composition of water shift the 
values of voltage of electrolysis, physical and 
chemical analyses were carried

The composite chemical composition of 
river water explains the observed process of 
accumulation of conglomerates on a surface 
of electrodes and specifies the need for 
their preliminary cleaning for electrolysis 
implementation.

The influence of a concentration of potassium 
hydroxide on the efficiency of water electrolysis 
process by use of electrodes of graphite and 
stainless steel are investigated. For this reason 
a standard solution of KOH with concentrations 
0.1 - 0.8 M is consistently added to the water 
electrolysis cell and the amount of hydrogen was 
measured. The rate of hydrogen formation at 
fixed concentration of KOH was investigated at 
voltages on the electrodes 18V and 24 V. 

We conducted a series of studies of water 
electrolysis using combined electrodes, 
stainless steel electrodes with a thin layer 
of chromium deposited. The processed thin 
layers of chromium influenced the efficiency 
of electrolysis in the presence of potassium in 
the alkali electrolysis cell. This was performed 
using electrodes coated with a layer of 
chromium 15 microns and 8 microns. It should 
be noted that regardless of the thickness of 

Scheme of the technological line for production of hydrogen 
by electrolysis of water: 1-power unit; 2 - manometer; 3-cell;

 4-cleaning system;5 - water tank.
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the chrome plating, a sharp increase in the 
hydrogen production rate was observed. It was 
found that the process of electrolysis of water 
will play a crucial role in the catalytic surface 
phenomena and applications of the electrode 
layer on the surface of chromium plating when 
it is not eroded even in an alkaline medium for 
a duration of 45 hours.

Main conclusions 
-	 It was found that the chemical composition 

of Mountain Rivers is formed because of 
flushing rocks by water runoff; 

-	 Generation of hydrogen by the electrolysis of 
water should be preceded by a preliminary 
electro-sedimentation of mountain river 
waters;

-	 The addition of potassium hydroxide 
during electrolysis greatly accelerates the 

decomposition of water to produce hydrogen 
and oxygen;

-	 The influence of an alkaline medium in the 
electrolysis process on the microstructure 
of the electrode surface by formation of 
recesses on the surface;

-	 The use of stainless steel electrodes with a 
thin layer of chromium deposited significantly 
accelerates the process of electrolysis, and is 
resistant to an alkaline environment. Shows 
promising use of multicomponent catalysts 
based on coal coated with iron family metals 
(Fe, Ni, Co) as the electrodes;

-	 For the production of hydrogen by electrolysis 
of high purity and in a semi-industrial scale, 
it is necessary to combine the membrane 
separation method with the pressure swing 
adsorption (PSA) gas.
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Hepatitis delta virus: co-infection and superinfection in Tajikistan

ISTC Project number T-2192
Project Manager Dustov Abdusamad

E-mail: dustovsamad@gmail.com, samad-dustov@rambler.ru
Leading Institute Institute Gastroenterology of the Ministry of Health and Social Protection 

Population of the Republic of Tajikistan
Foreign collaborators Prof. Dr.Dr.h. mult H.Blum Department Inter Medicine Freiburg University 

(Germany)
Prof. Jianguang Ji Clinical Research Centre (CRC), building 28, floor 11 Jan 
Waldenströms gata 35 Jan Waldenströms gata 35, Skåne University Hospital, 
Sweden

Total cost of the project 346402 USD 

The main tasks and results:
The results of this work, which will determine 

the particularities of etiological structure, 
clinical course, the character and immunological 
changes of delta infection, will allow us to 
considerably improve early diagnostics of viral 
hepatitis D, timely state the adequate treatment 
tactics and further dispenser observation. The 
work will evaluate the role of different risk 
factors and genotype diversity of delta infection 
among different population groups.

The ISTC project T-2192 focuses on the HBV 
and HDV- co-infection that cause cirrhosis and 
liver cancer. Importantly, it will be determined 
which particularities of the etiological structure 
HDV infection, clinical course, its character and 
immunological changes of delta infection in 
the Gastroenterology clinic of the Ministry of 
Health and Social Protection Population of the 

Republic of Tajikistan, where patients will be 
checked.

The international scientific community 
now has information on circulating hepatitis 
Delta co-infection in Tajikistan. We have the 
possibility to exchange material with our 
collaborator for genotyping and sequencing 
HBV, HDV infection.

The main objective of this project is to renew 
some of the virology investigations of the delta 
infection in the Republic of Tajikistan. 

This would provide a clear understanding of 
the determination of molecular epidemiological 
and clinical particularities of the delta infection 
(HDV) with the genotypes circulating in the 
Republic of Tajikistan. Most importantly, to 
help address public health issues and develop 
control plans, we have informed the population 
and medical staff about the risks particularly 
associated with HBV and HDV infection.

Fig. 1. Cirrhosis 
of the liver in 

patient with HBV 
+ HDV infection 

showing a macro 
nodular mixed 

cirrhosis

Fig. 2. Liver biopsy 
from patient with 
chronic HBV and 
HDV infection. In 
the cytoplasm of 

hepatocytes, along 
with a hydropic 

degeneration fat 
deposition was 

detected.

Fig. 3. Liver 
biopsy sample 
of the patient 

with chronic HDV 
hepatitis shows a 
moderate activity. 
Dysplasia of liver 

cell.

 Fig.4 On scintigraphy liver cirrhotic 
patients with HDV infection noted 
diffuse liver destruction  and 
splenomgaliya

Fig.5. On scintigraphy liver cirrhotic 
patients with HDV infection noted 
diffuse liver destruction, fibrosis 
and splenomgaliya
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The project gives the 
possibility for young scientists, 
participating in the project, to 
obtain valuable experience and 
establish international links with 
the project collaborator and to 
take part in joint seminars and 
conferences.

Results. 
Our results have shown that 

the accession of the hepatitis D 
virus to the HBeAg negative and 
HBeAg positive of HBV develops 
several options for virological situations: a) when 
D virus superinfection joins the HBeAg negative 
variant chronic hepatitis B can occur in both 
suppression of viral replication. As a result, the 
minimum hepatitis (HBsAg +, anti-HDV +) . b) D 
virus superinfection joins HBeAg negative chronic 
hepatitis B variant may develop suppression of 
HBV replication c) when D virus superinfection 
joins HBeAg positive chronic hepatitis B variant 
may increase the replication of both viruses and 
may develop chronic active hepatitis.

Morphological characteristics  
of hepatitis B+D

We have studied morphological features in 
18 patients with chronic HBV and HDV infection 
and liver cirrhosis.

In the liver biopsies from patients with 
chronic HBV infection chronic hepatitis with 
moderate or severe activity has been found. In 
the biopsy “sand core” was detected, which was 
fluorescence positive by immunostaining with 
anti-HBs.

Fig. 5. Examination of the patient with 
hepatitis HBV and HDV on Gamma 

Camera SPIRIT DH-V in the Department 
for Nuclear Medicine

Fig. 6. Study blood samples of patients 
with hepatitis HBV and HDV in virology 

laboratory

Objective: The aim of the current project was 
to explore and preserve the wild forms of apricot 
though a systematic study of their genetic structure 
and differentiation and storage techniques.

Technical approach: Field observations and 
population mapping of natural populations were 
completed concurrently with studies of apricot 
germplasm preservation. The phenotypes were 

ISTC Project K-1920
Full Title Estimation of Apricot and Pear Genetic Diversity and Germplasm Preservation in 

Kazakhstan
Leading Institute National Biotechnology Center of Kazakhstan / Institute of Plant Biology and Biotech-

nology, Almaty, Kazakhstan
Collaborators United States Department of Agriculture / Agricultural Research Center / ARS Nation-

al Clonal Germplasm Repository, Corvallis, OR, USA (Reed B, Aradhya M)
United States Department of Agriculture / Agricultural Research Center / ARS Nation-
al Germplasm Resources, Beltsville, MD, USA (Garvey E J)

Partners United States Department of Agriculture / Agricultural Research Service, Beltsville, 
MD, USA

Project Duration January 2011 - April 2016

Kazakhstan
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characterized by international descriptors. 
Genetic diversity and areas of important 
populations of apricot in Kazakhstan were 
defined by DNA analysis. The most valuable 
genotypes and small at-risk populations 
were determined, based on the DNA data. 
Improved tissue culture protocols and optimal 
mineral nutrition for micro propagation 
were determined. The optimization of 
cryopreservation protocols for seeds, buds and 
shoots was carried out in vitro and seed banks 
of apricot germplasm were established.

Obtained results: Surveying, phenotype 
data collection, and DNA analysis of the genetic 
diversity of apricots in Kazakhstan established 
where important populations exist and provided 
a framework for developing preserves to protect 
this important genetic resource.

Cryopreservation of apricot seeds/axes and 
buds or shoot tips provide long-term storage 
of these genetic resources. The plant material 
collected in these expeditions is used to 
creation national and international in vitro and 
seed gene banks for apricot. Optimization of 
micro propagation protocols allow using it for 
reproduction and vegetative reproduction, as 
well as for medium-term germplasm storage 
and for in vitro cryopreservation.

Figure 1 - Different stages of the development of an apricot 
embryo after the cryofreezing by encapsulation-dehydration 

method

Figure 2 - The 
development of 
embryonic axes without 
endosperm after 1 month 
following freezing in 
LN a) stratified at +4°C 
(development of embryos 
started after they had 
been placed in conditions 
+24°C), b) without 
stratification at +24°C

Figure 3.  Shoot 
cultures grown on A. 
Treatment # 20 with 
leaf deformation 
(2× Nitrogen, 3× 
Mesos and K2SO4 
and 4× Minors) B. 
Treatment #3 with 
shoot tip necrosis 
(0.5× NH4NO3, 
2× Ca(NO3)2, 3× 
Mesos, 4× Minors, 
3× K2SO4) and C. 
Trial medium 1 
(1.75× Nitrogen, 
2.5× Mesos, other 
nutrients 1×).

Fig. 4. Models for apricot shoot growth responses. A. Quality 
graph with WPM control nutrient concentrations (red dot). 
B. Optimized quality graph. C. WPM (red dot) control shoot 

multiplication. D. WPM (red dot) control shoot length in mm. 
E. WPM leaf color (red dot) rated 1 yellow, 2 light green, 3 
green.  F.  WPM leaf size (red dot) rated 1 small, 2 medium 

and 3 large.
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List of completed projects

List of completed projects

Project No# Short title Lead Institute Funding party Collaborator 
Country

#A-2071 Deactivating Polymeric Systems Yerevan Institute "Plastpolymer" JP, Other USA, Japan

#A-2072 Remediation of Cs-contaminated 
soils by polymeric sorbents Institute of Hydroponics Problems JP, Other Korea, USA, Japan

#G-1081 Leishmaniasis in Georgia National Center for Diseases Control Partner USA

#G-1462 Salmonella Surveillance and Control 
in Georgia

Georgian National Center for 
Disease Control Partner USA

#G-1759 Clostridium Difficile-Associated 
Disease in Georgia National Center for Diseases Control Partner USA

#G-1937 Nonlinear Waves in Nanostructures Georgian Technical University USA USA

#G-2094 A universal test on magneto 
sensitivity

Heliomagnetocardiological and 
Practical Centre EU Korea, Belgium

#G-2098 Study of New Physics at ATLAS 
experiment Tbilisi State University USA USA, Switzerland, 

Czechia
#G-2099 Toxigenic E. coli National Center for Diseases Control Partner USA

#G-2100 Multidrug Resistant and Extensively 
Drug Resistant Tuberculosis National Center for Diseases Control Partner USA

#G-2103 HIV drug resistance in Georgia National Center for Diseases Control Partner USA

#K-1860 Carbon-Silicon-Bearing 
Nanomaterials

The National Center for Mineral 
Raw Materials Complex Processing Partner

#K-1920 Preservation of Apricot and Pear 
Germplasm

National Biotechnology Center 
of Kazakstan / Institute of Plant 

Biology and Biotechnology
Partner USA

#K-2051 Track-etched membranes in 
modern materials science

National Nuclear Center of the 
Republic of Kazakstan / Institute of 

Nuclear Physics
Partner USA

#K-2057 Treatment and Safe Disposal of 
LRW Nuclear Technology Safety Center Partner USA

#K-2058
Primers and PCR test kits for 
detection of Salmonella and 

Shigella

Kazakh Scientific Center for 
Quarantine and Zoonotic Diseases Partner, Other

#K-2081 Express-diagnostics of plague Kazakh Scientific Center for 
Quarantine and Zoonotic Diseases Partner USA

#K-2085
Production of agricultural goods 

under radioactive contamination 
conditions

National Nuclear Center of the 
Republic of Kazakstan / Institute of 

Radiation Safety and Ecology
EU, Other USA, Austria

#K-878 Molecular Epidemiology of Swine 
Influenza in Siberia and Kazakhstan

Institute of Microbiology and 
Virology Partner USA

#KR-2011 Rupture mechanisms of major 
earthquakes Kyrgyz-Russian Slavonic University USA USA

#KR-2088
Microbiological Monitoring 
of Uranium-Contaminated 

Environments
Biotechnology Institute of NSAK Partner USA

#KR-2092 Ecological risk assessment
National Academy of Sciences of 

Kyrgyzstan / Institute of Chemistry 
and Chemical Technology

USA USA

#KR-2093 Detoxication technology
National Academy of Sciences of 

Kyrgyzstan / Institute of Chemistry 
and Chemical Technology

EU USA

#T-1298.2 Brucellosis Disease in Tajikistan Republican Center for State Sanitary 
Epidemiological Control Partner UK
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ISTC organizational structure and contact information

Secretariat Contact Information 

Astana
Tel: + 7 7172 769536
E-mail: istcinfo@istc.int
Website: www.istc.int

Executive Director
David Cleave
Astana
Tel: + 7 7172 769513
E-mail: cleave@istc.int

Deputy Executive Director 
Aidyn Turebayev 
Tel: +7 7172 769511
Fax: + 7 7172 
E-mail: turebayev@istc.int 

ISTC Branch Office, Armenia 
Yerevan, Republic of Armenia
Hamlet Navasardyan
Tel: +374 60 62 35 17
Fax: +374 10 58 44 83
E-mail: navasardyan@istc.int

ISTC Branch Office, Georgia 
Tbilisi, Georgia 
Irina Khomeriki
Tel: +995 32 223 700
Fax: +995 32 912 386
E-mail: khomeriki@istc.int

ISTC Branch Office, Kyrgyzstan
Bishkek, Kyrgyz Republic 
Vitaly Kovalenko
Tel: +996 312 431 171
Fax: +996 312 431 171
E-mail: kovalenko@istc.int

ISTC Branch Office, Tajikistan
Dushanbe, Republic of Tajikistan 
Mukhabatsho Khikmatov
Tel: +992 37 227 8737
        +992 91 913 9598
Fax: +992 37 227 9394
E-mail: khikmatov@istc.int

ISTC Structure 
Permanent Governing 
Board Parties 

European Union
Japan
Kazakhstan
United States

Other Parties
Norway 
Republic of Korea 

CIS Parties and Georgia 
Armenia 
Kyrgyz Republic 
Tajikistan 
Georgia 

Members of the Governing Board:
Chairman (USA) Ronald F. Lehman II
European Union Eddie Maier European Commission/DEVCO 
Japan Junichiro Otaka Ministry of Foreign Affairs
Kazakhstan Aslanbek Amrin Ministry of Education 

and Science 
United States of 
America 

Simon Limage U.S. Department of State

Members of the Scientific Advisory Committee:
Japan (Chairman) Tokio Fukahori
European Union André Syrota, Jean Muylaert, 

Maurice Leroy, Nigel Lightfoot
Kazakhstan
United States of 
America 

Jeffery Richardson

Parties Contact Information 

European Union 
Eddie Maier 
Deputy Head of Unit
DG DEVCO / Unit D5-Instrument for 
Stability, Nuclear Safety Department 
European Commission / European Aid Co 
Cooperation office
(DG AidCo)
J59 04/055
B-1049 Brussels/Belgium
Tel: +32 2 29 56 138
Fax: +32 2 29 66 228
E-mail: Eddie.Maier@ec.europa.eu

Japan
Izumi Mochizuki 
International Science Cooperation Division
Ministry of Foreign Affairs of Japan
2-2-1, Kasumigaseki, Chiyoda-ku, Tokyo 
100-8919, Japan
E-mail: izumi.mochizuki@mofa.go.jp 

United States of America
Jeffrey Scott Waldo 
International Science Centers
Office of Cooperative Threat Reduction
Bureau of International Security and 
Nonproliferation
U.S. Department of State
(resident in U.S. Embassy Berlin)
E-mail: WaldoJS@state.gov

Norway
Johnny Almestad
Fagdirektor/ Director
Ministry of Foreign Affairs 
Section for Russia, Eurasia and Regional 
Cooperation 
Tel: + 47 23 95 06 26
Mobile: + 47 481 80 324
E-mail: jam@mfa.no

Republic of Korea 
Jimin Kim 
EU & International Organization Programs
National Research Foundation of Korea
Seoul, Republic of Korea 
E-mail: jmkim@nrf.re.kr

CIS Parties 
and Georgian 
Contact Information

Republic of Armenia 
Samvel Haroutunyan
Chairman
Ministry of Education and Science of 
Armenia
State Committee of Science
Yerevan, 375010
Armenia
Tel: +374 1 526602
Fax: +374 1 580403
E-mail: gpk@edu.am

Republic of Kazakhstan
Aziza Kabysheva
Expert of International Cooperation Section 
of the Science Committee
Ministry of Education and Science of the RK
Tel: +7 7172 74 24 57
E-mail: kabysheva.aziza@gmail.com

Kyrgyz Republic 
Sharipa Zhorobekova
President
National Academy of Science of Kyrgyz 
Republic 
Tel: +996 312 392366
Fax: +996 312 392062
E-mail: jorobekova@istc.kg

Republic of Tajikistan 
Farhod Rahimi
President
Academy of Sciences of the Republic of 
Tajikistan
Tel: +992 37 221 50 83
Fax: +992 37 221 49 11
E-Mail: frahimi2002@mail.ru; 
frahimi2002@yahoo.com 

Georgia
Manana Mikaberidze 
Acting Director General, Shota Rustaveli 
National Science Foundation 
E-mail: mikaberidze@rustaveli.org.ge


