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                         Bruno “Bytes” – July, 2016 
                           Dr. Richard L. Bruno, HD, PhD 
              Director, International Centre for Polio Education 
        
  

On the topic of “New” Areas of Muscle Weakness  (6/30/2016) 
Original Post:  I got polio in late 1948 when I was 3 years old. At one point I was near death and 
completely paralyzed. When I recovered I walked for many years with a very pronounced limp. My 
weakest limb me was in my right foot and ankle and my foot rolled outward.  I used a long leg brace 
and a manual wheelchair until 2008.  Now I am beginning to experience pain and fatigue in my upper 
arms. Could I have weakness where I had never had weakness before? 
Additional Post:  I believe I’ve learned that all parts of our body were affected when we contracted 
polio. However, not everything that happens is polio related. It is a process of elimination to rule out 
what it isn't.  Is that correct? 
Dr. Bruno’s Response:  Yes, that’s correct.  Even if you weren't paralyzed, 90% of your motor 
neurons were affected if not killed. Then put decades of physical stress and, wham, PPS! 
The wearing out of the poliovirus-damaged, remaining neurons causes weakness of muscles. 
Additional Post:  If I understand it correctly, complete paralysis wasn’t necessary for your whole body 
to be affected.  

• Paralysis happened when the number of nerve pathways damaged, for a specific muscle 
group, exceeded a certain percentage.  

• Complete paralysis occurred when a large number of muscle groups experienced that degree 
of nerve damage.  

   However, even if your paralysis was quite limited, every nerve pathway experienced some degree 
of damage. Late effects can show up anywhere, regardless of degree of initial paralysis. 
Dr. Bruno’s Response:  You are correct.  It's the severity of paralysis WITH the amount of recovery 
that predicts PPS, not the severity of paralysis alone.  

• David Bodian showed with 158 human autopsies of polio non-survivors that, if you had any 
muscle weakness, 90% of your muscles and their motor neurons were affected, even if not 
killed, by the poliovirus.  

• "Non-paralytic" polio survivors could have had wide-spread damage but not enough in any one 
muscle to cause muscle weakness. But those remaining, poliovirus-damaged neurons fail with 
overuse abuse. 

• One thing we have to start remembering is that muscles only work when they are stimulated by 
neurons. Unless you have a disease of your muscles, like muscular dystrophy, you don't have 
"muscle failure." You have motor neuron failure. 

 

Brain activation difficulty, concentration problems and word finding difficulty are PPS symptoms. 
Actually, the main cause of death in polio survivors was not "respiratory failure" but cardiovascular 
collapse due to poliovirus damaging the brainstem centers responsible for controlling blood vessels, 
blood pressure and heart rate. "Respiratory failure" was the second leading cause of death followed 
by aspiration due to failure of the swallowing reflex, again due to brainstem damage. 
 

Polio survivors tend to push through pain and muscle weakness.   The good thing about conserving 
your brain function is that fatigue stops you. Once you're fatigued and fall asleep or don't know what 
you're reading at the computer you have no choice but to stop.   
  
Please go to the Encyclopedia of Polio and PPS and see the article:  Post-Polio Brain Fatigue.   
 
                        

http://www.papolionetwork.org/
https://www.papolionetwork.org/brunoarticles.html
https://www.papolionetwork.org/uploads/9/9/7/0/99704804/brain_fatigue.pdf
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On the topic of being “Hotter” in the Warm Weather  (7/1/2016) 
Original Post:  If we feel the cold 10 degrees colder.....do we feel the heat 10 degrees hotter? 
Dr. Bruno’s Response:  The simple answer is no, your nerves don't function as if they are 10° hotter 
than the ambient temperature, probably because your body temperature is higher than the outside 
temperature. And while polio survivors are almost all negatively affected by cold, our 1985 study 
found that only one third got "too hot." 
 
On the topic of being Prescribed a “Single” Crutch (7/9/2016) 
Original Post:  I just came from P.T. (because I’m having lower back and hip problems).  She is 
suggesting a crutch with a cuff on the arm. 
Dr. Bruno’s Response:  If you really need one crutch you should probably have 2, otherwise you’ll be 
beating up your back and hip joints/muscles.  I would highly recommend that you see a physiatrist, a 
physical medicine doctor. 
 
On the topic of using Medications for PPS  (7/13/2016) 
Original Post:  Could someone give me some feedback on using either provogil (Modafinil) for PPS 
pain? 
Dr. Bruno’s Response:   

• Provigil (modafinil) is a medication that promotes wakefulness. It is thought to work by altering 
the natural chemicals (neurotransmitters) in the brain. Provigil is used to treat excessive 
sleepiness caused by sleep apnea, narcolepsy, or shift work sleep disorder). 

Two separate studies have found that these medications have absolutely no effect in reducing post-
polio fatigue. Patients feel as if they were drunk 12 cups of coffee and are desperate to sleep but 
can't because they're are high on these medications. 
  

    At the Post-Polio Institute, we recommended: 

• the post-polio diet;  

• take 2 (15 minute) breaks with your feet up, one in the morning and one in the afternoon;  

• and have a sleep study to make sure that you're sleeping at night.  
Of key importance here:  When your body tells you you're tired or feeling weaker you should have 
already stopped what you've been doing. 
 
On the topic of Which “Type” of Polio we had  (7/13/2016) 
Original Post:  How can I know what type of polio I had? (Bulbar; Type 1, 2 or 3...)? 
Dr. Bruno’s Response:  If you were vaccinated you probably can't find out the type of polio you had in 
terms of the viruses. It’s important to note that every polio survivor had some degree of bulbar polio 
and if your limbs were affected you had what was termed as “spinal polio”. 
 
On the topic of Long Term Care  (7/14/2016) 
Dr. Bruno’s Original Post:  Talk to family and friends and research resources from local agencies 
BEFORE you need care... 

STUDY SHOWS A RISING, BUT UNEVEN, TIDE OF IN-HOME CARE 
FOR DISABLED SENIORS 

University of Michigan Health System 
http://www.newswise.com/articles/view/656745/?sc=mwhn 
 
On the topic of understanding the limitations of PPS   (7/20/2016) 
Original Post:  Well, I did a lot today.  I went to the library for Dr. Bruno's book (The Polio Paradox), 
pharmacy for an anniversary card, made my puppy a raincoat, made my awesome breakfast muffins, 
then I prepared 4 batches of the dry ingredients to make more of those muffins.  I made supper and I 

http://www.papolionetwork.org/
http://www.newswise.com/articles/view/656745/?sc=mwhn
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am finally sitting down . . . . Mind you I made all of this in stages while sitting down for long periods in 
between. I’m tired but happy with my day. This means I'll be pooped for the next few days so I'll rest, 
rest, rest. 
Dr. Bruno’s Response:  You should have read the book first so you wouldn't have done so much. 
Polio survivors only have so much energy. It's like money. On days when you have cash (energy) you 
can't spend it all on shopping and cooking and then be poor (pooped) for days!    
Being totally “pooped” is your body saying "TOO MUCH!!!!"   Damn the muffins and full nap ahead! 
 
On the topic of the daily amount of Protein for Polio Survivors  (7/20/2016) 
Original Post:  Does anyone know the amount of protein recommended for PPS'ers each day?  
Dr. Bruno’s Response:  Go to the Encyclopedia of Polio and PPS, where you will find multiple articles 
under the topic of “Diet”.  In the Post-Polio Diet,  you will see the formula for protein grams per day is 
basically the bodyweight you want to have divided by two. 
 
On the topic of “Spinal” and “Bulbar” Polio   (7/23/2016) 
Original Post:  I had polio in 1954, was told I had spinal & bulbar.  I have had so much trouble with my 
spine & legs for 18 yrs. I have so much pain.  Is this coming from the spinal polio?   What does the 
Bulbar do?  
Dr. Bruno’s Response:  Bulbar polio refers to poliovirus damage to the brain stem that is clinically 
apparent at the time of the infection, causing difficulty breathing, swallowing and even death due to 
cardiovascular collapse.   (Cardiovascular collapse was the most common cause of death in polio 
survivors, not difficulty breathing).   
In point of fact everybody who had spinal polio had some degree of bulbar damage. That's one of the 
reasons polio survivors have slow intestines and difficulty swallowing. 
 
On the topic of Needing a Polio Booster: (7/23/2016) 
Original Post:  Doesn't everyone traveling to a country that has the "active" polio virus need a 
booster?  
Dr. Bruno’s Response:   To be safe, because of the refugees, from polio endemic countries, anyone 
leaving the US should have a booster. You can also have your antibodies tested to see if you need a 
booster. Most labs will do that. 
Jonas Salk created a vaccine against polio that has been used since 1955; Albert Sabin created 
another version that has been on the market since 1961. Together, these two vaccines have nearly 
eliminated polio from the face of the earth. 

On the topic of a Plant Based Polio Booster   (7/23/2016) 
Dr. Bruno’s Original Post:  WOW! Now THIS is science!!!! The article is full of polio gems and worth 
the read. Did I say WOW?      Full Article Below . . . . 
https://news.upenn.edu/news/penn-led-team-develops-plant-based-polio-booster-vaccine 
 

Penn-led Team Develops Plant-based Polio Booster Vaccine 

Katherine Unger Baillie  July, 2016 

“Emphasis on nearly. Outbreaks have persisted in developing nations in Asia, Africa and the Americas, in part 
due to limitations of these vaccines. Most recently, in 2013, Israel reported a “silent” outbreak of polio, in which 
no one got sick but the virus was found in the environment and in vaccinated individuals.  New research led 
by University of Pennsylvania scientists offers hope for an alternative. Collaborating with researchers from 
the U.S. Centers for Disease Control and Prevention and the U.S. Food and Drug Administration, the.                                                                                            
continued . . . 

http://www.papolionetwork.org/
https://www.papolionetwork.org/brunoarticles.html
https://www.papolionetwork.org/uploads/9/9/7/0/99704804/eat_well_be_well_protein_diet.pdf
https://news.upenn.edu/news/penn-led-team-develops-plant-based-polio-booster-vaccine
https://penntoday.upenn.edu/people/katherine-unger-baillie
http://www.upenn.edu/
http://www.cdc.gov/
http://www.fda.gov/
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Penn team developed an oral vaccine booster by manipulating plants to express a protein found in the polio 
virus. Tests with sera from immunized mice show that the booster confers immunity against all three serotypes 
of polio. 

“Our vaccine research has the potential to provide a timely solution to deal with polio outbreaks around the 
globe,” said Henry Daniell, professor in the Department of Biochemistry in Penn’s School of Dental Medicine 
and senior author on the work. 
Daniell, whose plant-based system was used to create the vaccine, worked with lab members Hui-Ting Chan 
and Yuhong Xiao on the paper, as well as with William C. Weldon and Steven M. Obserste from the CDC and 
Konstantin Chumakov from the FDA. 

The paper appeared in Plant Biotechnology Journal. 
Since the 1988 launch of the Global Polio Eradication Initiative, a collaboration spearheaded by the World 
Health Organization, Rotary International, the CDC and UNICEF that made polio vaccines widely available, 
the incidence of disease has been reduced by more than 99 percent, from 350,000 cases in 1988 to 74 in 
2015. Yet challenges remain to ensure that the world is polio free. 
Two vaccines, bivalent oral poliovirus vaccine, or bOPV, and the inactivated poliovirus vaccine, IPV, are 
currently used throughout the world to protect against polio. Each has distinct advantages; while IPV protects 
the individual, oral vaccines can help protect a community. Both have been critical in bringing the world closer 
than ever to eradication. 

IPV is extremely safe but is substantially more expensive than bOPV, and, because it is given as a shot, it is 
not as easy to administer as bOPV, which is administered in oral drops. Also, it does not induce intestinal 
immunity, which means that vaccinated individuals can still shed the virus. This is what occurred in 2013 in 
Israel when poliovirus was found in sewage, and a rapid vaccination campaign with oral polio vaccine was 
instituted to prevent transmission to unvaccinated people. 

bOPV induces superior intestinal immunity compared with IPV and, thus, has the potential to better prevent 
transmission of polioviruses. However, due to the live attenuated virus found in the oral polio vaccine, in rare 
instances in under-immunized communities the virus can mutate over time and revert into a form of the virus 
that can cause paralysis. This risk is what led to the global withdrawal of tOPV, the trivalent OPV that targets 
all three serotypes of the virus, in April. Eventually all forms of the oral polio vaccine will be withdrawn 
globally.  However, the importance of maintaining intestinal immunity against poliovirus remains a concern. 

In an effort to address the current vaccines’ shortcomings, Daniell and colleagues aimed to design a booster 
vaccine that would not be based on live attenuated poliovirus and would induce mucosal immunity to all three 
serotypes of polio. In addition, whereas IPV and bOPV require refrigeration, the researchers wanted to design 
a vaccine that would be stable without refrigeration for very long periods, making storage, transport and 
administration at the point of care easier.Daniell’s plant-based drug-development platform was suited to the 
task. In it, plants are coaxed to grow a biomolecule of interest by bombarding the leaves with the gene until it is 
taken up by chloroplasts. The plant then produces the associated protein in its leaves, which can be grown and 
then freeze dried and encapsulated for oral administration. 

To induce immunity against polio, the researchers decided to target viral protein 1, or VP1, a structural protein 
present in all three serotypes of polio. They fused it to carrier protein cholera toxin subunit B, which enables 
the protein to cross mucosal surfaces, then confirmed that they could stably express the fused protein in 
tobacco and lettuce plants. 

Next they fed the freeze-dried plant material expressing the fused protein to mice to see if it could induce an 
immune response in mice that had already been primed with an IPV vaccination. 

“The vaccine, when formulated with adjuvants, induced high levels of mucosal and systemic immunity in the 
mice,” Daniell said, corresponding to IgA and IgG antibody responses, respectively. “And when the CDC 

http://www.papolionetwork.org/
http://ee.dental.upenn.edu/departments_faculty/faculty_directory/henry_daniell/
http://dx.doi.org/10.1111/pbi.12575
http://www.polioeradication.org/
http://www.who.int/en/
http://www.who.int/en/
https://www.rotary.org/en
http://www.unicef.org/
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performed tests on several hundred samples of sera from immunized mice, they found it could neutralize all 
three serotypes of polio virus.” 

The researchers hope to pursue FDA approval to conduct clinical studies in humans with this virus-free 
vaccine, which could be produced relatively inexpensively and does not require refrigeration or special 
handling and could therefore eventually contribute to a polio-free world. 

“We can ship capsules to every corner of the world and boost that IPV inoculation,” he said. “It’s time to 
improve upon the vaccinations we’ve been using for 75 years.” 

In addition, Daniell said the concept of a low-cost booster vaccine could be used for many other viral diseases, 
as immunity can wane in old age, leading to reactivation of a latent virus. Shingles is a prime example.  

“This could be avoided with a simple boosting,” he said.” 

The work was supported by the Bill & Melinda Gates Foundation and National Institutes of Health. 
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