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Summary

Though not considered as effective
bioterror agent as either botulinum
toxin or anthrax, Ricin is notorious for
its perceived potential. This fresh
perspective is an effort to analyze the
facts related to Ricin, with reference
to its newfound therapeutic
applications. This big picture should
be helpful in understanding the threat
in Indian context!

History

Ricin is a protein, naturally synthesized
by the castor bean plant. The castor

bean contains 3- 5% of Ricin in it. It was
discovered by Stillmark first in 1888 as the
principal bioactive ingredient of castor bean1.
This is the discovery that led to the birth of
Immunology. However, in Ayurveda, there
is long history of leaves, roots and beans of
the castor plant being used for therapeutic
uses, all of which contain varying
concentrations of Ricin.

Ricin is one of the most notorious toxins
known and is also considered a potential
chemical weapon. It features in Chemical
Weapons Convention as a placeholder toxin
because till date there has been no known
peaceful use of Ricin2.

However, due to the dark publicity it has
received, Ricin has become a popular murder
tool not just on TV shows, but also to attempt
real life murders by disgruntled wives or to
threaten Presidents with laced letters.

Makov and Kostov

It started with the murder of a Bulgarian
reporter Georgi Markov in London in 1978
(which has never clinically proved to be Ricin
in spite of 30 years of investigation) and
attempts to kill Kostov. There are multiple
stories and numerous unsuccessful attempts
of murder using Ricin and sometimes Abrin
too. During the investigations no anti-Ricin
antibodies or fool-proof evidence were found
in either Markov's or Kostov's blood samples.

Dr. Rufus Crompton, who performed the
autopsy on Markov, provided the following
explanation for Kostov's survival: “I do not
think we really have any idea, except that
there is a much bandied about phrase these
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days in toxicology: called the 'LD50', which 
is a dose that will kill 50 per cent of the 
population. I can only assume that they were 
working very closely on that” and at the end 
“circumstantially this was probably Ricin”3 .

Toxic

Historically Ricin and Abrin have been 
extensively researched proteins since 1888 
and have been explored for their therapeutic 
potential as chemo-therapeutic agents.

Though known to be toxic as an aerosol by 
nasal or intravenous routes of 
administration, Ricin and Abrin are known 
to be dermally inactive4, 5, 6. Though known 
to be toxic, the practical issues related to 
weaponization of Ricin did not allow it to 
become a weapon of mass destruction.

Biocrimes or Bioterror?

The exhaustive list of cases involving either 
confirmed or suspected use of Ricin in a 
crime, does not involve any incidence of mass 
bioterror. All cases with confirmed use of 
Ricin are classified as incidences of biocrimes, 
challenging the claim of history of use for 
bioterrorism.  When this list of cases is deeply 
analyzed for the history of possible use of 
Ricin as a WMD by most feared terrorists 
groups, there is hardly any substance 
available7.

The fear industry is spending millions of 
dollars on Ricin-scare8 whereas terrorist 
states and non-state terror groups are using 
other chemical weapons, planes, cars or lone-
wolf attackers to create an impact. There is 
an urgent need to separate fact from fiction 
by clearly understanding the fear industry 
built around the WMD doomsday 
distractions9, because putting these fears in 
perspective will help us understand this 
massive focus on bioterror preparedness. 
Similarly, there is a need to understand the

clear distinction between bio-crimes
targeted at individuals and bioterror attacks
targeted as weapons of mass destruction.

Due to their hybrid nature, toxins with
bioterror potential are either classified as
Chemical Weapons or for research,
administration and treaty applications as Bio-
Weapons10. For optimizing the threat
perception, the non-replicating, non-living,
non-transmissible nature of these toxin
agents needs to be emphasized.

Fear psychosis

It is interesting to read the suspected origins
of anthrax scares post-9/11 and the
suspected theft of virulent strains of anthrax
spores. There was also a controversy
surrounding an anthrax vaccine-making
company called Bioport and of its investors
and networks.  The Anthrax scares resulted
in a turnaround of an almost bankrupt
anthrax antibiotic making company called
Bayer11.

With this reference, it is interesting to
investigate the clinical progress of Ricin
vaccine Rivax and the recent “mix-up”
involving use of Ricin during a training
program in the Center for Domestic
Preparedness (US). The explanation came
with a comment saying, “It is worth noting
that all of this took place, inexplicably, nearly
a month after The Anniston Star first
reported that Ricin holotoxin had been used
in CDP’s training program12.

There is always a higher risk of theft of such
agents from training facilities which may find
their way to the hands of terrorist
organizations.

This perspective is vital to decipher
complexity of the fear psychosis involved in
it and to look at the big picture objectively.
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No treatment for Ricin toxicity?

Ricin is a naturally occurring plant-derived 
protein. There are some treatment options 
like Lethal Toxin Neutralizing Factor 
(LTNF) from the opossum serum. It is 
effective not just for Ricin intoxication but 
also against a variety of snake venoms, 
bacterial toxins like Botulinum, scorpions 
and bee venoms. Such innovations which 
take inspiration from Nature13 such as LTNF, 
and epigallocatechin gallate from green tea 
have potential for military applications14. 
Similarly, vaccines against Ricin such as 
Rivax are already under advanced stages of 
development and Rivax has completed pilot 
Phase 1B studies15, 16.

Botox and Ricin

Other than Anthrax, one of the most likely 
biological battlefield threats is the Botulinum 
toxin. It is the most toxic known natural 
compound and is way more toxic than Ricin. 
Ricin is not considered to be as effective as 
either botulinum toxin or anthrax17. It is 
estimated that eight tons of Ricin as an 
aerosol would be necessary to cause same 
damage as using only eight kilograms of 
Botulinum toxin in a given area.

While not many successful botulinum 
bioterror incidents have occurred around the 
world, there are examples of unsuccessful 
attempts to use it as WMD in Japan (1980s) 
and in Iraq (1991). In spite of all this, 
scientists envisioned a peaceful therapeutic 
use of the deadliest toxin known to man and 
established its image as a glamor drug. And 
therefore it is not part of the Chemical 
Weapons Convention (CWC) schedule 1, like 
Ricin!

Therapeutic use

Ricin has been placed under the ‘Schedule 1 
of CWC’ as a placeholder with an argument

that it does not have any therapeutic value.
A scientific publication18 by our research
team challenges even this well-known
misconception.

Taking inspiration from therapeutic and
commercial success of Botulinum Toxin
popularly known as Botox, our research team
has developed a breakthrough innovation in
an effort to establish the authentic
therapeutic and peaceful use of Ricin and
Abrin. Ricin and Abrin are historically known
to be dermally inactive at high dosage (50
mcg spot). This innovation shows that, at low
doses, Ricin and Abrin inhibit the growth of
hair follicles19 by selectively inducing hair
follicle dystrophy, without affecting any
other skin structures adversely.

After successful preclinical toxicology studies,
Ricin and Abrin are now ready for Phase II
clinical trials by dermal route.

A clinically tested spin-off cosmetic product
of this innovative technology called
Romantaque, is already in the market with
many happy consumers using it20. This
product development was done with Indian
Institute of Technology (IIT), Bombay and
was funded by Government of India. This
patented innovation has won two National
Innovation awards in India.

Cytotoxic lectins like Ricin and Abrin have
been traditionally considered to be dermally
inactive. Their potential to selectively kill
cancerous cells has always attracted
attention from the scientific community.
Phase I clinical trials of Ricin and Abrin have
been successfully conducted for
chemotherapy applications in 1980s21.

With this newfound therapeutic dermal role
of Ricin and Abrin, we present a new
perspective for the study and peaceful
therapeutic use of cytotoxic lectins to the
global scientific community.
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Indian perspective

India is the largest exporter of castor oil and 
exports 84% of global requirement of castor 
oil and its derivatives22. Ricin is part of toxic 
waste produced by this large industry. 
However, when we consider it on the 
research front, pure Ricin, as a protein 
standard necessary for research, is not 
commercially available in India. Moreover, 
there is a ban on export of even 10mg Ricin 
from the US or Europe. In 2003 the price of 
pure Ricin as reference protein was INR 
13,000/-. With India being the World’s 
largest castor oil industry, when a 
pharmacologist working in an Indian lab 
wants to establish the mode of action for an 
Ayurvedic medicine consisting of castor 
bean, she/ he cannot get access to pure Ricin 
as a standard protein. What an irony!

Similar to Ricin related biothreats  in other 
countries; Wipro, a large Indian IT company 
received a Ricin related biothreat recently23. 
Hence, action needs to be taken before it 
becomes fashionable to use Ricin as a threat 
in India!

Discussion

The objective of this article is not to discount 
the potential threat of Ricin, but to endeavor 
a fresh perspective of looking at a naturally 
occurring protein.

There is an urgent need to shift the focus 
from "bio-preparedness" to therapeutics 
while keeping the bigger picture in mind. 
This shift needs to occur not just in the 
scientific community but also in the 
awareness of the general population. This 
will help in reducing misconceptions its 
misuse for biocrimes. These logically flawed 
adventures not just put tremendous 
pressure on civic administrations but also 
create unnecessary fear psychosis in the 
society. In an era of global information access,

the focus needs to be shifted more towards
accurate information which will help in
creating awareness and preventing ignorant
misuse.

All the arguments of keeping Ricin in
Schedule 1 of CWC are moot. Now is the time
to revisit this goal-post and eliminate the
'charm' of a cheap WMD from Ricin, and
instead position it as a Wonder Drug. This
perspective has far reaching research,
commercial and strategic implications for
India.
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