
 

Dear Colleagues 

 

Greetings from ACE- the Academy of clinical embryologists of 

India. The current issue of the newsletter covers research 

articles, highlights from the ACE WHO workshops on stan-

dardized semen analysis held at Chennai, Bhopal, Jaipur, 

Ludhiana and Guwahaty. The ACE family congratulates Dr. 

Kamini Rao for the Padmashree award conferred upon her for 

the achievements in the medical field and also Prof. Satish K 

Adiga for the prestigious Karnataka Government award for 

excellence in medical research. Both of them will be felici-

tated at our annual meeting at Indore.  

The first half of the year was very productive for ACE with 

multi city workshops on basics of Semen analysis lead by Prof. 

Daniel Franken. We wish to conduct such workshops on basic 

methods in Andrology and Clinical embryology in all cities of 

India so that lab personnel get updated with the standard 

methodologies. In the send half of the year ACE is planning to 

organize hands-on two day workshop on conventional in-

semination which we think is an important and neglected 

area.  

I also take this opportunity to congratulate the local organiz-

ing committee of ACE 2014 International Congress to be held 

at Indore from 8-10th August. It was really an immense task 

for our VP Dr. Charu Joshi to take the lead of organizing such 

a grand show involving prominent international faculties in 

ART field. I personally congratulate him for this endeavor. I 

also thank Dr. Sanjay Shukla for organizing such an informa-

tive news letter for our fraternity members. 

Again I would like to request ACE members to contribute 

review articles/research articles etc to our newsletter to make 

it more informative.  

With Best Wishes 

Dr. Alex C Varghese, PhDPresident: ACE 
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Sir CV Raman state award to      
Dr Satish Adiga 

 

Dr. Satish Adiga, Professor in Clinical Embryology at Kasturba Medical 

College, Manipal and Chair Human Fertility and Clinical Embryology in 

Manipal University has been awarded prestigious Sir C V Raman State 

Award by the Karnataka State Government for excellence in medical 

research.  Hon’ble Chief Minister of Karnataka gave the awards on 16th 

June.  

 

With a view to recognize and honor Scientific and Technological talent, 

the Government of Karnataka has instituted this award to the young 

Scientists and Engineers of the State who have made significant contri-

bution towards the development of the State in various fields of Science 

and Technology.  

 

After completing post-graduation from the School of postgraduate 

medical studies of the National University of Singapore in 1997, Dr 

Adiga immediately took on a professional responsibility to establish test

-tube baby (IVF) program along with other members in Kasturba Hospi-

tal, Manipal.  He played a key role in achieving first IVF conception in 

coastal Karnataka and so far created thousands of test tube babies in 

Kasturba Hospital Manipal. This was relatively a new endeavor, and he 

has brought much reputation and resources to the Institute and the 

state.  He is an active researcher and has received several prestigious 

national and international research awards, fellowships and grants from 

Germany, USA, Japan etc. Prof Adiga is academic head of Clinical Embry-

ology training and research programs in Manipal at doctoral and post-

doctoral levels. His current research interest is focused to diagnose the 

defects in sperm, eggs and embryos non-invasively and to increase the 

chances of pregnancy in infertile couples.  

Editorial 

Dr Sanjay Shukla Dr Satish Adiga 

Dear Friends, 

 

This issue of the newsletter of ACE India brings to you the glimpses of the five workshops on the standardization of Semen Analysis organized at various 

cities of India. It is worth mentioning here that ACE’s efforts to help standardize the Semen Analysis is documented internationally. Dr Daniel Franken has 

published a review article in the  Facts, Views & Visions in ObGyn, (2013, 5 (2): 100-105).   

In our lead article, Dr Krishna Mantravadi emphasizes the importance of low oxygen culture system in IVF. 

 

IVF gadget series highlights the Time Lapse Imaging systems available for IVF labs. It’s the second part of the series. The purpose of this column is just to 
make the readers aware about the technology available globally and the Academy (ACE-India) does not endorse any product featured here. 

 

Some interesting news is gathered from the world of reproductive medicine.  

 

While all our embryology and ART specialist colleagues would be busy enjoying the extraordinary academic feast at ACE2014 at Indore, the ACE India 
team has started planning its next annual conference at Cochin. So, be ready for another grand show. 

Gaurav Majumdar 

Dr Kamini Rao conferred              
Padmashri  

For her outstanding contribution in the field of Assisted Repro-
duction, Dr Kamini Rao is conferred the country’s fourth highest 
civilian and extremely prestigious Padma shri Award for year 
2014 a day prior to the 65th Republic Day, The academy of Clini-
cal Embryologists (India) offer the heartiest congratulations to 
her. 

Academy of Clinical Embryologists (India) 

Congratulates  
Dr Kamini Rao & Dr Satish Adiga 

 Dr Sanjay Shukla—Editor 



Standardization of Semen Analysis : WHO 2010 Criteria 

Workshop Glimpses 

Chennai  April 13, 2014 

Coordinator : Dr Priya Kannan 

Course Director 

Prof Daniel Franken 



Jaipur  April 15, 2014 

Coordinator : Dr Sanjay Shukla 



Ludhiana  April 17, 2014 

Coordinator : Dr Sushil Chopra 

Standardization of Semen Analysis : WHO 2010 Criteria 

Workshop Glimpses 



Bhopal  April 19, 2014 

Coordinator : Dr Priya Bhave 

Standardization of Semen Analysis : WHO 2010 Criteria 

Workshop Glimpses 



Guwahati April 21, 2014 

Coordinator : Dr Ripujit Majumdar 

Standardization of Semen Analysis : WHO 2010 Criteria 

Workshop Glimpses 
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In-Vitro embryo culture systems 

have undergone remarkable ad-

vancements in the last three dec-

ades. Inspite of sophisticated cul-

ture systems, embryos undergo 

some stress in development in 

vitro. Recently oxidative stress by 

generation of reactive oxygen 

species (ROS) has been widely 

researched and shown to have 

negative effects on gametes, em-

bryonic development and ART 

outcome in-vitro(Meintjes, Chan-

tilis et al. 2009). Of the various 

aspects causing oxidative stress 

to the embryos in-vitro, high oxy-

gen concentration (20% - atmos-

pheric oxygen concentration) is a 

long debated issue and a poten-

tial source for ROS generation. 

Even though in-vivo embryos are 

exposed to oxygen concentration 

of 2-8%(Catt and Henman 2000), 

historically many labs have cul-

tured embryos under atmos-

pheric oxygen concentrations. 

Animal studies have shown that 

atmospheric oxygen concentra-

tion can be detrimental to em-

bryo development and gene ex-

pression (Feil, Lane et al. 2006) 

and low oxygen cultures are 

shown to be beneficial. However, 

human studies on low oxygen 

cultures systems has been con-

flicting, with some studies report-

ing improved ART outcomes, 

while others reporting no differ-

ence. This review puts forth pros 

and cons of various aspects of at-

mospheric and low oxygen con-

centration in in-vitro culture sys-

tems.  

PHYSIOLOGY OF EMBRYONIC 

OXYGEN METABOLISM IN-

VIVO 

Till date there are no proper hu-

man studies indicating the exact 

oxygen concentrations in the fal-

lopian tubes and the uterus 

(Yedwab, Paz et al. 1976, Ottosen, 

Hindkaer et al. 2006). From ani-

mal studies it’s derived that fallo-

pian tubes (8%) have higher oxy-

gen concentration compared to 

uterus (2%)(Fischer and Bavister 

1993).  During early embryonic 

phase the main activity is energy 

production and genome activa-

tion. These initial events are sup-

ported by aerobic respiration fol-

lowed by oxidative phosphoryla-

tion and aerobic glycolysis at 

later stages. The embryo during 

its journey from fallopian tube to 

uterus passes through decreasing 

oxygen gradients and reaches the 

lowest concentration at morula 

stage. This coincides with the 

changes in metabolic pathway 

preference from oxidative phos-

Low Oxygen Culture Systems 
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phorylation for energy production in the pre-compaction stage to increased dependence on ATP produc-

tion by glycolysis in post compaction embryos (Leese 1995, Thompson, Partridge et al. 1996).  

EFFECTS OF REACTIVE OXYGEN SPECIES (ROS) ON EMBRYOS 

Physiologically ROS may originate from embryo metabolism. Endogenous ROS is produced from oxygen 

reduction in mitochondria. This ROS generation can lead to oxidative damage to mitochondrial proteins, 

membranes and DNA. Oxidative stress causes 

mitochondrial alterations, embryo cell block, 

ATP depletion, DNA fragmentation and activa-

tion of cell apoptotic mechanism (Guerin, El 

Mouatassim et al. 2001). ROS affects membrane 

lipids via lipid peroxidation. This might alter 

membrane stability and permeability. All these 

cellular damages caused by ROS lead to abnor-

mal embryo development, which may be ex-

pressed by uneven blastomeres, slower cleavage 

or arrest in development and higher percentage 

of fragmentation(Nasr-Esfahani, Johnson et al. 

1990, Johnson and Nasr-Esfahani 1994, Blondin, 

Coenen et al. 1997).  

However, in physiologic conditions embryos have protective anti-oxidative mechanisms through specific 

enzymes like superoxide dis mutase, catalases and peroxidases(Fridovich 1995).  

THEORIES SUPPORTING LOW OXYGEN CULTURES 

The principle of in-vitro culture is to simulate the in-vivo conditions, so as to aid optimal embryonic de-

velopment and maximize ART outcomes. Animal studies show that the oxygen concentration in ovi-

ducts range in between 5-8% (Maas, Storey et al. 1976, Fischer and Bavister 1993, Kaufman and 

Mitchell 1994) and in uterus around 2%. Culturing embryos at atmospheric oxygen concentration 

(20%) is not physiological. 

Higher oxygen concentrations could be potentially toxic to the embryos through formation of ROS

(Guerin, El Mouatassim et al. 2001) 

Oxygen plays an important role in gene regulation. Rinoudo et al. demonstrated a significant alteration 

in gene expression of mouse embryos when cultures at 20% oxygen (Rinaudo, Giritharan et al. 2006). 

Similar results were observed in bovine embryos also (Harvey, Kind et al. 2007). Concentration of 

oxygen regulates gene expression through Hypoxia Inducible factors (HIFs). These HIFs are DNA 

binding proteins which are stable only at low oxygen concentrations. Hence, a high oxygen concen-

tration might alter embryonic gene expression patterns (Harvey, Kind et al. 2004).  

Animal Experiments showed low oxygen concentrations better than high oxygen concentrations in cul-

ture systems. Low oxygen concentrations showed lesser incidence of unequal blastomeres, higher 

percentages of blastocysts and hatching blastocysts, less apoptotic cells, lower incidence of mosaic-

ism, expressed better ICM proportion, better ICM cell organization (Quinn and Harlow 1978, 

McKiernan and Bavister 1990, Thompson, Simpson et al. 1990). 

Human studies – Lowering oxygen concentrations in culture systems significantly improves embryo 
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quality and developmental potential. Studies have shown improved pregnancy results. (Catt and 

Henman 2000, Kovacic and Vlaisavljevic 2008, Kovacic, Sajko et al. 2010). None of the studies till 

date in human data have shown a negative correlation with low oxygen culture systems. 

 

THEORIES SUPPORTING ATMOSPHERIC OXYGEN CULTURES 

Till date there are no human data on the exact oxygen concentration in the fallopian tube and the 

uterus. The concept of low oxygen concentration (5%) is derived from various animal studies.   

Few studies have looked at pressures in coelomic fluid and amniotic fluid and have inferred the oxygen 

concentration to be around 2% in-utero(Ottosen, Hindkaer et al. 2006). Considering this 5% at 

morula stage and blastocyst stage is still not optimal. 

As the size of human embryo equates more to the ruminants, then it could be speculated that a level 

around 7% oxygen is likely to be more advantageous for pre-conception embryos than 5% oxygen 

(Byatt-Smith, Leese et al. 1991).  

Physiologically embryos have specific endogenous protective enzymes to combat the ROS effects. There 

is also data suggesting that ROS at physiological levels have beneficial effects on certain aspects of 

embryonic development. 

It’s not yet been possible to conclude that the production of ROS under atmospheric oxygen concentra-

tion is the main contributor to poor embryo development. 

There are several other exogenous factors which increase the ROS production like the culture media, 

follicular fluid, and blood in cumulus, cumulus cells, and sperm cells in IVF process(Guerin, El 

Mouatassim et al. 2001).  

Though animal data is quite encouraging, human data on benefits of low oxygen concentrations is con-

flicting.  

DISCUSSION 

Three decades of intense research and remarkable scientific advancements, have helped us improve the in-

vitro embryo culturing techniques. Year after year scientists have researched and tried to eliminate risk fac-

tors which might hamper the embryonic development, thereby ensuring a physiologic culture condition for 

the developing embryo in-vitro. As a result we now can create morphologically good quality embryos, but 

the safety and health related issues of these off springs in the future are still elusive. Of late ROS is a widely 

researched factor and it is shown to be detrimental to various aspects of embryonic development and ART 

outcomes. Culturing embryos at atmospheric oxygen concentration is thought to be a potential source for 

generation of ROS. Hence, the concept of culturing embryos at low oxygen concentrations was proposed.  

Inference from a recent review article by Cochrane database on low oxygen cultures indicates that culturing 

embryos under low oxygen has a clinical benefit (Bontekoe, Mantikou et al. 2012). Low oxygen cultures have 

beneficial effect on pregnancy rates, implantation rates and live birth rates (Live birth rates using low oxy-

gen increased from 30% to 32-43%)(Meintjes, Chantilis et al. 2009). However, there was no change identi-

fied with multiple pregnancy, miscarriage and congenital abnormalities rates. The effect of low oxygen was 

found to be stage specific and beneficial for blastocyst development.  

Historically IVF laboratories have been using atmospheric oxygen concentrations and they have had rea-

sonable success rates and ART outcomes. This could probably be explained by the following theories. ROS 
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generation is not solely dependent on atmospheric oxygen concentration; there are many other potential 

sources for ROS generation. Hence, lowering oxygen concentration might not totally eliminate the risk of 

ROS generation. Presence of endogenous oxygen scavenger enzymes in embryos and addition of anti-

oxidants like EDTA in commercial media preparations might have prevented the embryos from getting ef-

fected by ROS generation. Studies recently have suggested that need for low oxygen concentration might be 

stage specific and necessary at morula and blastocyst stages. Low oxygen cultures might be helpful for clin-

ics following a single elective blastocyst transfers. So, clinics following a day two or day three embryos 

transfers can probably continue with atmospheric oxygen concentration cultures. Lastly setting up low oxy-

gen culture systems incurs heavy capital investment and higher running costs.  

CONCLUSION 

Though the animal studies are highly encouraging for low oxygen cultures, human data have shown posi-

tive and inconclusive results. More and larger multicentre randomized controlled trials, focusing on health 

of off-springs are required before we change completely to low oxygen culture conditions. However, consid-

ering the fact that with low oxygen concentrations there is no negative impact on embryo development and 

ART outcomes and its helpful in blastocyst formation, clinics following an elective single blastocyst transfer 

protocol might benefit from low oxygen culture system.  

FUTURE RECOMMENDATIONS  

Following points to be considered and researched in the future: 

If we find out the exact pressures in the fallopian tubes and uterus, should we then cultures embryos in 

the initial cleavage phase at 20% oxygen and the later phase at 5% oxygen? 

Is percentage of oxygen concentrations during embryo culturing a contributing factor for epigenetic al-

terations in embryos in-vitro?  

Is it mandatory to have a low oxygen culture system for blatocyst culture?  

Is 5% oxygen concentration detrimental to the initial phase of embryonic development? 
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By Simon Hazelwood-Smith ( Source BioNews) 
 
Men who cycle regularly are not more likely to be infertile, an observational study on British cycling hab-
its has found.  
The research, by scientists at University College London (UCL), also debunks the popular myth that 
spending more time in the saddle increases the risk of erectile dysfunction. 
'This is good news for male cyclists, there is no association between cycling time and erectile dysfunction 
and infertility', Dr Mark Hamer, of the Department of Epidemiology at UCL, told the Telegraph. 
The research involved an online survey of 5,282 male cyclists and was designed to investigate links be-
tween cycling and urogenital abnormalities and disorders. The researchers found no correlation between 
cycling and infertility, even for men who spend more than 8.5 hours a week on their bike. 
Eighty percent of cyclists in the UK are male, and there have been concerns that long periods of cycling 
can restrict blood flow and increase pressure on the prostate. 
'In the modern era cycling saddles are much better now so there is nothing like the pressure that there 
once was', said Dr Hamer. 'This study demonstrates that concerns regarding male infertility and cycling 
has not been borne out'.  
However, the study did find an unexpected link between increased levels of cycling and prostate cancer, 
particularly in men over the age of 50. But the authors were keen to stress that the study only shows a cor-
relation and that cycling does not necessarily cause prostate cancer. 
Dr Hamer says that that the results are 'tricky to interpret'. 'Obviously the men who are cycling for the 
most amount of time are more health aware so they may be just more likely to be diagnosed', he said. 'Or 
there could be a genuine biological link between trauma in the area of the prostate associated with bike 
riding'. 
This link between prostate cancer and cycling has not been reported before, and the authors suggest more 
research should be done to discover if there is a genuine risk for regular cyclists. 

Cycling not linked 

to infertility  



 

 
 

By Chee Hoe Low  ( Source BioNews) 
 

Hundreds of adverse events occur in UK fertility clinics each year, according to a report from the Human 
Fertilisation and Embryology Authority (HFEA).  
The report shows that 1,679 mistakes were made in UK fertility clinics between 2010 and 2012. This figure 
adds up to an average of 500 to 600 incidents per year out of the 60,000 IVF cycles conducted annually.  
Among the mistakes were three grade A incidents, the most serious adverse incidents. One such incident 
was a mix-up involving sperm samples. The family who sought IVF treatment intended to use donor sperm 
to have a genetically related sibling. Instead, they were given sperm from a different donor, resulting in the 
child having a different genetic father to their sibling.  
Another grade A incident concerned the contamination of the embryos of 11 patients with 'cellular debris', 
possibly sperm. The third grade A incident occurred when a member of staff removed frozen sperm from 
storage prematurely. 
There were also 714 grade B incidents, which includes loss of embryos and cases where the quality of the 
patient's embryo has been affected by malfunctioning equipment. 815 grade C incidents were reported, 
mostly involving processing mistakes that cause patients' eggs to be unusable. 
Over half of all incidents reported were categorised as clinical, the majority of which involved either inci-
dences of ovarian hyperstimulation syndrome or a failure to follow clinical protocols set out by the HFEA's 
Code of Practice.  
Sally Cheshire, chair of the HFEA, said: 'We are committed to ensuring that clinics provide the safest and 
highest quality service to their patients. These results show that, in the main, clinics are doing a good job of 
minimising the number of serious errors, and this should be welcomed'.  
However, Cheshire also noted the high number of grade C incidents such as breaches of confidentiality: 
'Clinics can and should be eradicating these sorts of avoidable errors, which will go a long way towards re-
ducing patient distress and improving the overall experience of IVF treatment'. 
'These mistakes may be less serious at first glance but they can still be very upsetting', she added. 
'While we do what we can to ensure IVF is error free, mistakes do sometimes happen, as they do in any area 
of medicine. What's most important is learning the lessons from errors made to minimise the chance of 
their happening again – this is not about naming and shaming'. 

HFEA: More than 1,600 

fertility clinic mistakes 

in three years 
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Dear Colleagues, 

It is our privilege and special pleasure to invite you to the 4th International Congress of 

ACE-India, the Academy of Clinical Embryologists, India. ACE has chosen Cochin, Ker-

ala, India for its 4th annual Congress in September 2015. 

Following the impressive success of the 3rd International Congress at Indore, Cochin is 

believed to be the ideal setting to discuss the current progress in Clinical Embryology, 

the development of novel culture systems based upon new concepts, and the advances in 

modern reproductive science and technology that will change our approach to Infertility 

disorders and our attitudes towards fertility care. The theme of the congress is “Quality, 

education and transparency” 

During the upcoming ACE congress, worldwide opinion leaders will share with us the 

recent innovations in their respective fields which impact on diagnosis, treatment and 

quality of life of our patients. High scientific level sessions will be organized: Plenary lec-

tures, symposia, interactive workshops and debates. Young scientists are especially en-

couraged to present their recent findings through free communications, posters presen-

tations and young scientist award sessions. We are glad to introduce from this year, the 

short video film festival session on clinical embryology. 

However, we rely on the most meaningful participation of many colleagues from all over 

India and abroad in order to make our next congress another milestone in ACE history. 

Thus, we are looking forward to welcome you in Cochin, the heart of God’s own country, 

and to receive you according to the traditional Kerala hospitality. 

  

With our best personal regards 

TEAM ACE-INDIA 

Proposed Pre-Congress Workshops 

Embryo culture systems: Know your Incubators and Culture Media 

PGD/PGS- Technical Know-How  
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