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I hope you remember what I said about this year 
for biotechnology in Iran. The spring started out 
well, summer went on well and fall will be far 
better. Studious Iranian scientists have been 
putting all their effort into research and 
development to reach this moment of truth when 
we can reach the world with our high quality 
products. 
Now that a more-than-a-decade effort in modern 
biotechnology, backed up with 80 years’ 
experience of conventional biotechnology, has 
reached this stage of development; all 
organizations are required to accelerate the pace 
of development. In accordance with this, High-
tech Industries Center is supporting several private 
Iranian biotech companies to attend Biotechnica 
2005 in Hannover, Germany. This is an 
unprecedented participation which we hope brings 
Iranian companies excellent opportunities to 
promote their products or services along with 
some 900 other companies from around the world.
MBR, in an effort to support biotech community 
of Iran, has done its best to dedicate enough 
resources to the companies that wish to expand 
their activities in the region. As we had promised, 
we reached beyond the borders in our previous 
issue, and in line with that expansion, we are 
attending Biotechnica 2005. 
Looking forward to presenting our biotech industry 
in 3 tough days, we have arranged to meet our 
counterparts and discuss the ways they can
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support us and the ways we can furnish their 
needs. That is why we have tried to introduce 
biotechnology in general so that any company 
seeking partnership with us can evaluate our 
resources and capabilities before advancing 
negotiations.  It is not hard to predict the outcome 
of attending international exhibitions like 
Biotechnica 2005 for Iranian biotech companies. 
As a matter of fact, some Iranian biotech 
companies have already attended such events 
several times and are going to do so in future. 
As far as finance concerns, MBR is eager to 
emphasize that biotechnology in Iran is evidently 
on the right path. One of our prime goals is to 
communicate the message that biotechnology 
is not simply a sector that needs capital, but 
also a business field in which there is a lot of 
money to be made. That was clearly stated on 
a national TV interview in September to make 
sure all biotech audience get informed of the 
steps they should take in commercializing their 
research ideas. The most recent financial reports 
in the world show a decline in the number of 
bankruptcies of biotech companies. Meanwhile, 
the number of companies making a profit 
continues to grow and there is a constant 
increase in the number of potential medicines 
developed in biotech laboratories which have 
been approved for clinical trials. The trend is 
the same in Iran as we expect several biotech 
products to be released before the end of this

year, which means more profit for companies 
as well as less health expense for the 
government. 
Mid-summer heat collected all key figures in 
the field to analyze what has been done so far 
and determine what should be done afterwards 
to bring strength, fame and prosperity to the 
industry. Kerman, located in the southeastern 
part of the country, hosted this national congress. 
Unfortunately, we were not able to have the 
report for this issue, but hope to have it published 
along with Biotechnica 2005 reports in our next 
issue. 
In this special issue, we have introduced the 
biotech community in Iran with a special attention 
to the companies attending Biotechnica 2005. 
To boost up our presence in the heart of biotech 
industry in the Middle East and Middle Asia, we 
modified our website after nearly a year. 
Launched a few weeks ago, our newly-updated 
website is the ultimate place to introduce 
biotech/pharmaceutical products or services to 
the world. Iranian companies can take 
advantage of our integrated marketing system 
to reach their potential clients. We have made 
essential changes according to the feedback 
we got from our viewers and we hope the 
integrated marketing system can leverage the 
opportunities both for Iranian companies seeking 
a better market in the region and for foreign 
companies looking for investment in biotech 
sector in Iran.
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Erythropoietin (EPO) is a glycoprotein growth factor 
that is the primary stimulus to erythropoiesis, 
promoting the terminal differentiation of CFU-E into 
normoblasts and then erythrocytes. Erythropoietin 
is produced primarily by peritubular interstitial cells 
of the kidney under control of a single gene on human 
chromosome 7(in band 7q21). The gene product is 
a protein containing 193 amino acids of which the 
first 27 are cleaved during secretion. The final 
hormonal peptide is heavily glycosylated and has a 
molecular weight of approximately 34,000 Daltons. 
EPO is produced not only in the kidney but also, to 
a lesser extent (<10 percent), in the liver. In premature 
as well as full term infants, the liver is the primary 
site of EPO production. The kidney becomes the 
primary site of EPO synthesis shortly after birth.  
Different DNA sequences flanking the EPO gene act 
to control kidney versus liver production of EPO. 
The mechanism of the switch of production of EPO 
from predominantly fetal liver to predominantly kidney 
in adults is largely unknown. 

A population of interstitial fibroblasts appears to be 
a major source of renal EPO synthesis although 
some studies have suggested an important role for 
the proximal tubular cells. Interstitial cells positive 
for EPO mRNA are limited to the deep cortex and 
outer medulla in the unstimulated kidney. With 
increasing anemia, the number of positive cells 
increases and spreads into the superficial cortex. 
Once released, erythropoietin travels to the bone 
marrow where it binds to a receptor on the surface 
of committed erythroid progenitors and is internalized. 
With anemia or hypoxia, renal synthesis rapidly 
increases by 100 fold or more, serum erythropoietin 
levels rise and marrow progenitor cell survival, 
proliferation and maturation are dramatically 
stimulated.

PDpoietin   is the Iranian EPO manufactured by Pooyesh Darou Company
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EPO is essential for the terminal maturation of 
erythroid cells. Its major effect appears to be at 
the level of the CFU-E during adult erythropoiesis; 
recombinant preparations are as effective as the 
natural hormone. CFU-E do not survive in vitro 
in the absence of EPO. Since the majority of 
CFU-E are cycling, their survival in the presence 
of EPO may be tightly linked to their proliferation 
and differentiation to mature erythrocytes. EPO 
also acts upon a subset of presumptive mature 
BFU-E, which require EPO for survival and 
terminal maturation. A second subset of BFU-E, 
presumably less mature, survive EPO deprivation 
if other hematopoietic growth factors such as IL-
3 or GM-CSF are present.

Since EPO is crucial for the terminal differentiation 
of erythroid progenitors, mice with homozygous 
null mutations of the EPO or EPO receptor 
(EPOR) genes form BFU-E and CFU-E normally 
but fail to differentiate into mature erythrocytes. 
Both the EPO-/- and EPOR-/- mutations are 
embryonically lethal due to failure of definitive 
(fetal liver) erythropoiesis. However, yolk sac 
erythropoiesis is only partially impaired, indicating 
the existence of a population of EPO-independent 
primary erythropoietic precursors.
Decreased oxygen delivery, most often due to 
anemia or hypoxemia, is the primary stimulus to 
erythropoietin release. The oxygen sensor is 
probably a heme protein that may be a 
cy toch rome-b - l i ke  f l avohemopro te in .

The following model has been proposed to explain 
the action of this sensor. The binding of oxygen 
to the sensor shifts its conformation from a 
deoxygenated (off) state to an oxygenated (on) 
state; the oxy form activates a series of events 
leading to repression of EPO gene transcription. 
This sequence is reversed with decreased oxygen 
delivery, the activation as the deoxygenated state 
leads to the synthesis of a protein that binds to 
the active site on the enhancer region of the EPO 
gene, resulting in increased EPO production. The 
ensuing rise in red cell production will tend to 
return oxygen-carrying capacity toward normal.

Downstream events from the oxygen sensor 
involved in activation of EPO gene expression

require de novo protein synthesis, including the 
production of specific transcription factors. One 
of these is hypoxia-inducible factor-1, the activity 
of which is essential for enhanced EPO 
production. Mice which lack this factor die at 
midgestation, while heterozygotes, although 
developmentally normal, fail to respond 
adequately to chronic hypoxia.

The kidney is well suited to be the site of EPO 
production because it is able to dissociate changes 
in blood flow alone from those in oxygenation. 
Reducing renal blood flow, for example, will also 
tend to diminish both the glomerular filtration rate 
and total tubular Na+ reabsorption. Since active 
transport is responsible for most of renal oxygen 
consumption, the relation between oxygen delivery 
(reduced by hypoperfusion) and oxygen utilization 
(reduced by decreased reabsorption) is relatively 
well maintained, thereby preventing an 
inappropriate increase in EPO synthesis.

Clinical conditions that give rise to tissue hypoxia 
including anemia, lung disease, or cyanotic heart 
disease, lead to increased levels of serum EPO. 
In anemia, serum EPO levels do not rise above 
normal until hemoglobin levels fall below 110 g/L. 
As may be expected in patients with renal 
insufficiency, serum EPO levels remain 
inappropriately low despite the anemia. However, 
inappropriately low serum EPO levels may also 
be seen in anemic patients with cancer, as well 
as those with rheumatoid arthritis, HIV infection, 
ulcerative colitis, sickle cell anemia, and the 
anemia of prematurity. The mechanism of the 
inappropriate EPO response varies. For example, 
a primary production defect is apparent in renal 
disease and the anemia of prematurity; 
suppression of EPO synthesis by inflammatory 
cytokines (e.g., IL-1, TNF-"alpha") is believed to 
occur in certain chronic diseases or cancer. A 
primary elevation of EPO levels can also occur 
in association with renal diseases such as 
hydronephrosis or cysts, or certain tumors, 
resulting in erthrocytosis. Examples include renal 
cell carcinoma (hypernephroma), hepatocellular 
carcinoma, and adrenal gland tumors. Certain 
bone marrow disorders, such as myelodysplastic 
syndrome and aplastic anemia, may also be 
associated with high serum levels of EPO. In the

PDpoietin   is the Iranian EPO manufactured by Pooyesh Darou Company



setting of bone marrow disease, high serum EPO 
levels are presumably due to the reduction in the 
number of EPO receptor bearing cells, thereby 
allowing serum levels to rise. 

The gene encoding human erythropoietin was 
cloned in 1985 leading to the production of 
recombinant human EPO (rhu-EPO). The Binding 
of erythropoietin to sugars (called “glycosylation”) 
slows the frequency of clearance from the body 
thus allowing for some improvement on the natural 
form of erythropoietin. Glycosylated erythropoietin 
comes in 3 forms: “alpha” (the most commonly 
used type in veterinary medicine), “beta” (of similar 
clinical efficacy to alpha), and Darbepoetin (which 
is particularly heavily glycosylated and lasts the 
longest).

Rhu-EPO has been used successfully in a variety 
of clinical situations to increase the production 
of red blood cells. Currently, this agent is licensed 
for use in the treatment of the anemia of renal 
failure, the anemia associated with HIV infection 
in zidovudine (AZT) treated patients, and anemia 
associated with cancer chemotherapy. 
Administration of rhu-EPO has become routine 
in the treatment of anemia secondary to renal 
insufficiency where doses of 50-75 U/kg given 
three times per week are used to gradually restore 
hematocrit and eliminate transfusion dependency. 
Rhu-EPO may also be helpful in the treatment 
of a variety of anemias where endogenous levels 
of EPO may be low for the degree of anemia. 
For example, it has been reported that the severity 
and duration of postoperative anemia is 
ameliorated with the use of rhu-EPO. It has also 
been reported to facilitate autologous blood 
donation prior to elective surgery, but the utility 
of this approach is somewhat l imited. 

Differentiation of elevated or depressed levels of 
erythropoietin in serum can be helpful in assessing 
therapeutic options for the anemic patient and in 
the diagnostic evaluation of the patient with 
erythrocytosis. Enzyme immunoassays which 
can readily quantitate serum erythropoietin levels 
are currently available. EPO assays are expressed 
in International Units or milliimmunochemical 
units per ml (miu/ml) based on comparison with

References:
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an International Reference Preparation. The EPO 
assay can be used to differentiate polycythemia 
vera (low or normal EPO levels) from polycythemia 
"secondary" to hypoxia or tumor-induced (elevated 
EPO levels). In normal patients, serum levels of 
erythropoietin range from 15-19 miu/ml and can 
increase 100 to 1000 fold during hypoxia or 
anemia. In HIV infected patients receiving 
zidovudine (AZT) therapy, anemic patients with 
EPO levels below 500 miu/ml have been shown 
to benefit from rhu-EPO therapy. As a general 
rule, however, patients with elevated levels would 
not be expected to respond to treatment. 

EPO IN CHRONIC RENAL FAILURE – The 
importance of erythropoietin has been 
demonstrated in patients with chronic renal failure. 
Anemia is common in this setting and is due 
primarily to reduced renal EPO production, a 
presumed reflection of the reduction in functioning 
renal mass.

This relationship has been convincingly 
demonstrated in studies in which recombinant 
human EPO has been administered intravenously, 
subcutaneously, or intraperitoneally to anemic 
patients undergoing chronic dialysis. Elevation 
in the hematocrit to the desired goal of 33 to 36 
percent can be achieved in the majority of patients 
if an adequate dose of EPO is given. Both lower 
and higher hematocrits have been associated 
with increased mortality. 

Correction of anemia with EPO in patients with 
end-stage renal disease is typically associated 
with an often marked improvement in the sense 
of well-being. This observation demonstrated that 
many symptoms previously attributed to toxins 
retained because of the renal failure were due to 
anemia (or possibly to EPO deficiency).



Q. Tell us more about the role of Ministry of 
Health (MoH) in pharmaceutical industry.
One of the major parts of Iran National Drug Policy 
(NDP) is national pharmaceutical industry. MoH 
considers national pharmaceutical industry as an 
effective means to provide medicine for patients. We 
support pharmaceutical industry as a means of 
furnishing the society with health. For more than a 
decade, MoH has been doing its best to pave the 
way for medical biotechnology in Iran. A little common 
sense proves this approach lucrative for the following 
reasons:  1. Biotech products are expensive, 2. 
Biotech products are used for the treatment of most 
fatal or difficult-to-treat diseases, 3. Our patients 
need these drugs, 4. Our scientists are capable of 
handling most intricate procedures in biotechnology, 
5. The expenses of production (energy, labor, etc) 
in Iran are much lower compared with those of the 
countries that produce the same drugs, and 6. 
Government is determined to reduce health 
expenses.
Having all these in mind, we believe it is 
unquestionably logical for the government to help 
the private sector to produce biotech products. 
Another advantage of producing biotech products is 
the possibility to produce more than what we need 
in the country so as to export them to other countries. 
This way, we not only have stopped spending a lot 
of money, but also have started making money. 
Fortunately, the people involved in biotech are well 
aware of the world situation and have already tried 
selling their products to neighboring countries. You 
can imagine how hard it is to market your products 
when all odds are against you and such giant 
pharmaceutical companies have taken the control 
of the market in their hands. We are delighted that 
Iranian companies have taken good steps toward 
such a market and hope that they reach more of the 
market with the help of experts in marketing business.

6
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Q. The main role of MoH is to 
maintain the health of the 
society. On the other hand, 
pharmaceutical companies 
need quick responses for the 
drugs they want to register. 
What has MoH done to 
facilitate drug registration?
Drug registration system is well-
established in Iran. Drug 
registration is an effective 
measure to ensure safety of 
medicines in the market. There 
are two main issues here: the 
drug master files provided for 
registration and the experts to 
review the files. Regarding 
the first issue, it is the 
respons ib i l i t y  o f  t he  
manufacturer to provide the 
information in the form of drug 
master files (DMF). For the 
past few years, all drugs 
–manufactured or imported- 
have had DMFs. As you know, 
we are not among the first 
countries which use new drugs, 
nor are we among the last ones. 
In fact, all drugs we use have 
already been used by several 
other countries and we can use 
their information and experience. 
We also take advantage of 
evaluations made by national 
and international organizations 
such as FDA, WHO, EMA, and 
ICH. 
Regarding the second issue- 
expert personnel- we, like any 
other public sector, have some 
limitations for employment. Since 
we lack enough number of 
expert personnel, there is a line 
up of DMFs to be evaluated. 
However, we cannot ignore the 
necessary evaluation or even 
reduce the accuracy of our 
observant eye. We have done 
two things to decrease the 
waiting time. Firstly, we have 
employed some experts with

PhD degree from academia of 
different universities. Secondly, 
we have established a good 
network of experts who are 
working out of MoH to help us 
do part of the work. We still feel 
the insufficiency of experts, 
though. The waiting time in most 
countries is about 12 months; in 
FDA, it is 18 months, and in 
England 4 months. This time is 
about 6 months in Iran. 
Apparently, the more the 
information about the drug we 
have, the less time it takes to 
evaluate. 

Q. Does it mean that imported 
drugs are more easi ly  
registered than manufactured 
drugs?
I do not agree with you. FDA 
mostly approves the formulation 
of drugs not the brand names. 
We also use that information to 
evaluate our drug formulation. 
We do not even approve an 
imported drug just because it 
has FDA approval. Another point 
is that what we manufacture in 
Iran is not an innovation, but a 
copy, i.e.: it already has FDA 
approval. Therefore, such drugs 
can be a step ahead of newer 
drugs which are imported. One 
of our pre requisites for importing 
drugs is the possibility of 
inspecting the manufacturing

facilities of the producer. We do 
not permit the import of a drug if 
we cannot do the inspection. That 
is why some US made medicines 
are not allowed to be imported. 
Furthermore, we prioritize local 
production of drugs, that is, when 
manufactured in Iran, imported 
drugs are not prioritized for 
evaluation. Actually, local drug 
manufacturers have many 
privileges provided they maintain 
the necessary measures to 
guarantee the quality of their 
products.

Q .  M B R  s u g g e s t e d  
establishing a reference lab to 
help MoH in drug evaluation. 
How do you think of this 
proposal?
Well, we already have a national 
lab called Food and Drug 
Control Lab in MoH. Besides 
that several other university 
and research labs are helping 
MoH to fulfill its tasks in this 
regard.

Moreover, according to the law, 
manufacturers have to have a 
lab to control quality of their 
product. Usually, we do not need 
to check the samples, but we just 
check the results of their 
evaluation. Despite all these 
facts, we welcome the private 
sector to establish such a lab. 
When they do so, we might 
accredit the lab and of course it 
can help the biotech industry, as 
well. Apparently, it costs too much 
to intrigue the private sector. 

Q. What has MoH done to 
fac i l i ta te  b io tech drug 
production?
MoH can just persuade, facilitate, 
direct and give information. As I 
mentioned before, manufacturing 
is not in the hands of MoH. What 
we have done so far is to hold
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several meetings with different 
major pharmaceutical holding 
companies. We have persuaded 
them to invest in biotech 
products since the conventional 
ones may not  be worth 
investment any more. We have 
given them the information about 
the need of the market.  
For tunate ly,  some have 
welcomed the idea and are 
working on different projects. For 
instance, one of these holding 
c o m p a n i e s  i s  w o r k i n g  
promisingly on anti-cancer 
medications, which is supposed 
to reach production next year. 
Also some other companies 
already produced valuable 
biotech medicines such as 
Growth Hormone, GCSF 
and different types of INFs.

Q. What is your outlook of 
biotechnology in Iran?
 Personally, I am positive our 
biotech industry is prosperous. 
There are several reasons for 
this optimistic view: 1. The 
scientific backbone is strong, 
knowledgeable, perseverant 
and so far successful. 2. The 
gap between us and the 
developed countries is not much, 
and our scientists have shown 
that we are able to fill the gap 
w i t h  s o m e  e f f o r t .  3 .  
Biotechnology does not need 
huge machinery or extensive 
facilities, but compared to 
conventional pharmaceutical 
factories, it needs fairly smaller 
space and less machinery. A few 
hi-tech machines plus efficient 
brains can do the trick!

Q. How do you rank Iran in the 
region?
I do not think any other country 
in the Persian Gulf and Middle 
Asia region can rival us in this

technology. Some countries both 
in the region and in Europe have 
bought our pharmaceutical 
p r o d u c t s .  T h e  c G M P  
observat ion, high qual i ty 
products, and reasonable prices 
(far cheaper than their European 
equivalents) are a few reasons 
why our pharmaceutical products 
especially biotech ones are 
appealing. The only point 
missing here is that our rivals in 
the market will not stay put. 
Therefore, we need to do 
something about their advertising 
and marketing strategies. 

Individually, some companies 
have been successful selling 
their products to countries in the 
region. However, an integrated 
marketing strategy can benefit 
large and small companies 
together. 

Q. What can we do to have a 
larger share of the market?
As I said, we need to change

our attitude toward marketing 
and advertising in the region. We 
need to introduce our products 
in the best way possible. One 
way to increase our share is to 
improve our presence in the 
media that go to the region. They 
should read about us, hear about 
us and see us everywhere so 
they can trust us better. Another 
way to help the situation is to do 
clinical trials and publish the 
results in international journals 
in order to have a reference 
afterwards. Physicians, as the 
most efficient ring of the 
medication consumers’ chain, 
do not prescribe a medication 
unless they are convinced it 
benefits patients. I mean they 
w i l l  n o t  l i s t e n  t o  
recommendat ions  f rom 
authori t ies, but wi l l  be 
convinced by scient i f ic 
evidence. Another important 
way to achieve this goal is to 
a t t end  t he  sc i en t i f i c  
gatherings and workshops in 
different countries in the 
region to present our 
products and discuss the 
advantages of buying them.

Q. What do you think of 
MBR and its role in this 
field?
Well, it is something novel, 
which is precious by itself. 
Although it is too early to 

judge the outcome of your work, 
in the first steps, it seems you 
have worked hard to achieve this 
remarkable quality. Unfortunately, 
in Iran we do not pay good 
attention to documentation and 
publishing results of our good 
work. MBR can be a major step 
to help the companies to 
document more efficiently, and 
hereby, I wish you a successful
future.
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Biotechnology comes in many colors – white, red, 
green and blue – and the range of exhibits at 
BIOTECHNICA 2005 covers the full rainbow spectrum. 
Some 900 companies from Germany and other 
countries will be contributing to the 14th International 
Trade Fair for Biotechnology at the Hannover trade 
show venue. From 18 to 20 October the world’s biotech 
industry will be meeting here and proudly demonstrating 
all the different industrial applications under the motto 
“Biotech meets Business”. BIOTECHNICA 2005 is 
widely seen as the most important forum for B-2-B 
communication. The event gathers together buyers 
and sellers from around the world in one place for three 
whole days – with the focus exclusively on 
biotechnology. Besides its 13,000 m² of exhibition space 
in Halls 2 and 3 at the Hannover Exhibition Center, this 
year’s wide-ranging coverage of biotechnology also 
includes the premiere of the “BIOTECHNICA 
PARTNERING FORUM” and the presentation of the 
third “EUROPEAN BIOTECHNICA AWARD”. By 
focusing on biomedical topics, the “BIOTECHNICA 
PARTNERING FORUM” embraces biotechnology, 
medicine and pharmaceuticals, and offers exhibitors 
an effective platform for international dialogue and key 
strategic partnerships.	

The show not only features some 650 German 
exhibitors, but also includes substantial contingents 
from abroad. In terms of display area the list is headed 
by Great Britain (623 m² with 31 companies), followed 
by Switzerland (408 m² with 33 companies), the USA 
(256 m² with 25 companies), Russia (249 m² with 45 
companies), the Netherlands (234 m² with 20 
companies) and Spain (216 m² with 18 companies). 
Meanwhile the Asian market also has a significant 
presence at this year’s BIOTECHNICA: a delegation 
of 14 exhibiting companies is coming from Taiwan, 
while the Asian-Pacific region as a whole is represented 
by around 40 exhibitors. 	

In addition to the Taiwanese delegation, other national 
or joint presentations are expected from the following 
countries and regions: Switzerland, Spain, Russia, 
Korea, Great Britain, the Netherlands, Osaka, Ohio 
and – for the first time – Iran.




