Interclass & São Leopoldo Mandic                                                    LITOI

http://www.eurekalert.org/pub_releases/2004-05/uom-dpc050404.php

Public release date: 4-May-2004
Contact: Colleen Newvine     cnewvine@umich.edu   734-647-4411        University of Michigan 

Dental pulp cells may hold key to treatment of Parkinson's disease

ANN ARBOR, Mich.---Cells derived from the inside of a tooth might someday prove an effective way to treat the brains of people suffering from Parkinson's disease. 

A study in the May 1 issue of the European Journal of Neuroscience shows dental pulp cells provide great support for nerve cells lost in Parkinson's disease and could be transplanted directly into the affected parts of the brain. The study's lead author is Christopher Nosrat, an assistant professor of biological and materials sciences at the University of Michigan School of Dentistry. 

This is not the first test of stem cells as a therapy for Parkinson's disease-type illnesses, known as neurodegenerative diseases, but Nosrat noted that it is the first to use post-natal stem cells grown from more readily available tooth pulp in the nervous system. 

Using dental pulp has other advantages besides its availability, Nosrat said. The cells produce a host of beneficial "neurotrophic" factors, which promote nerve cell survival. 

Parkinson's disease is characterized by symptoms including tremors of the hands, arms or legs, rigidity of the body and difficulty balancing while standing or walking. Parkinson's affects nerve cells in the part of the brain called the basal ganglia, which is responsible for control of voluntary movement. An estimated 1 million Americans suffer from Parkinson's disease, for which there is no cure. 

Nosrat's study involved evaluating the potential of injecting tooth cells into brain cells as a possible cell-based therapy for Parkinson's. He was testing whether the tooth cells could provide neurotrophic factors to support dying nerve cells and replace dead cells. 

Nosrat also has studied dental pulp stem cells as a treatment for spinal cord injuries and said applying that knowledge to treatment of neurodegenerative disease was the next logical step. 

He used the same general approach for this Parkinson's study: researchers extract a tooth and draw cells from the center of the tooth, then culture them in a Petri dish to increase the number of the cells. The cell mixture then contains neuronal precursor cells and cells that produce beneficial neurotrophic factors. 

Nosrat emphasized that there is much work to be done before human patients might find relief from Parkinson's symptoms as a result of this therapy. It is still many years from being tested in people as a possible treatment or cure for neurological disorders. 

Previous studies have used other sources for stem cells, and in animal and human studies, most of those cells die when grafted into the brain. Nosrat believes cells drawn from dental pulp are more robust because they also produce the neurotrophic factors, which promote nerve cell survival. Nosrat hopes that by refining the delivery method---by focusing the treatment much more specifically on affected parts of the brain and the co-delivery of neurotrophic factors---he can eventually achieve success. 

European Journal of Neuroscience is the official journal for the federation of European neuroscience societies: http://www.blackwellpublishing.com/journal.asp?ref=0953-816X&site=1. 

The article is titled "Dental pulp cells provide neurotrophic support for dopaminergic neurons and differentiate into neurons in vitro, implications for tissue engineering and repair in the nervous system." 

Nosrat's co-authors are his wife, Irina Nosrat, Christopher Smith and Patrick Mullally, at the U-M School of Dentistry, and Lars Olson at the Karolinksa Institutet in Stockholm, Sweden. 

Partial funding for the study came from the National Institute of Dental and Craniofacial Research, part of the National Institutes of Health, as well as from the Michigan Parkinson's Foundation. 

Nosrat's faculty profile: http://bms.dent.umich.edu/people/nosrat.html 

A release on Nosrat's work in spinal cord injuries: http://www.umich.edu/~newsinfo/Releases/2001/Sep01/r090401.html. 

Producers: U-M has professional TV studios and uplink capabilities. 
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Human Dental Pulp and Gingival Tissue after Static Magnetic Field Exposure.

Local tissue effects of strong magnets have been evaluated because they are employed to produce orthodontic tooth movements, but many of these studies have failed to distinguish between effects of the static magnetic field (SMF) and cytotoxic effects of corrosion products of the magnetic alloy. The authors therefore evaluated the effects of SMFs produced by resin-encapsulated orthodontic rare earth magnets on human dental pulp and gingival tissues in a clinical study. No histologically detectable changes were seen in dental pulp or adjacent gingival tissues which could be attributed to the magnets. No differences in clinical gingival condition or pocket formation were observed. No signs of sore buccal mucosa were detected and none of the subjects reported any discomfort. The authors concluded, based on the study results and previously reported findings, that there is very little risk of harmful reactions in dental pulp and gingival tissue associated with the clinical use of commercial orthodontic rare earth magnets. [BENER 12468] 

READER COMMENTS 

October 23, 2003 - Tress After having a cavity filled yesterday I began having jolts of pain from my tooth. It wasn't constant pain, but would happen every few seconds. I called my dentist and tried the egg yolk also. I guess the sulfur in the yolk is to reduce the "charge". It didn't help and I returned to my dentist in the afternoon. Instead of guaze my dentist placed a green wax strip across the new filling to keep it from connecting to the old filling in my bottom tooth. It has helped. I'll remove it later today to see if the pain has stopped. 

August 10, 2003 - Marian I posted here last on Tuesday, August 5, 2003. Update on my galvanic shock episode: I went back to the Dentist that following Thursday afternoon and had the filling removed and had a non-metallic filling put back in. I am now pain free. The gauze that Nichole suggested and the egg yoke did not work. 

August 05, 2003 - Marian Today, Aug. 5, 2003 I went to the Dentist to have an old filling removed and a new one put in and part of that tooth had already broken off. (I'm 62 year old female) The Dentist put in a new filling and after I got home I started to have sharp shooting pains in my head. I called the Dentist and they told me to wait about two hours and if I was still having pain to call back, which I did. The Dentist told me that it was like having batteries in my mouth with two separate metals with an electrical charge and as silly as it may sound, he told me to put egg yoke on the tooth. Which I did! (At this point, I would have tried anything). He said this would make the new metal corrosive. I then called my daughter in Virginia, who is a dental assistant and she said it was galvanic shock. I was not told that or that it would last up to 24 hours and go away. I will try the gauze that Nichole suggested and hopefully I will get some relief. This is very painful! 

June 27, 2003 - Denise I have been experiencing galvanic shock. I had a filling put in today and when that tooth and the tooth above (which has a silver crown) touch it is very painful. It can be just a small touch and it is very painful. It is almost like putting foil to your tooth except 10 times worse. They say it should go away with in 24 hours. I hope so. Like the other person who left a comment I also put gauze on my tooth and that is the only thing that is keeping me from severe pain. 

March 12, 2003 - Nichole I recently experienced galvanic shock after my dentist filled a cavity on the upper right side of my mouth. I described my pain as a feeling of someone having a magnet pulling at my tooth, causing sharp pain throughout that area. In addition, I suffered from a headache on the right side. I went back to the dentist that same day and asked him what could possibly be causing the pain. He told me that it was galvanic shock and that nothing could be done about it. He also said that it would go away in 24 hours. The pain was so unbearable. After the explanation was given, I decided to put gauze over the lower tooth that had previously been filled. Suprisingly enough, it worked. I recommend a method that dentist should practice after filling a cavity - tell the patient to put gauze or some sort of mouth piece over the tooth for at least 24 hours. Even though the pain has seized, is there any adverse effects due to the galvanic shock? 

April 5, 1997 - Marny I would appreciate any information on the damage done to dental pulp by a galvanic shock involving amalgam fillings. 

September 27, 1996 - Fabrizio Campi, Polytechnic of Milan, Nuc. Eng. Dept. If you know anything else about biological effects of static magnetic fields on tissue I would like to receive more information; particularly, information about dental applications. Thank you. 
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Pulp Infection, Periapical Abscess and Systemic Implications 
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Introduction
In 1890, W. D. Miller was the first to report the observation of microorganisms associated with inflamed pulpal tissue (1). This relationship between microorganisms and infections of endodontic origin was conclusively proven in 1965 by Kakahashi et al. (2). They showed that the development of pulpal necrosis and periapical inflammatory lesions would occur in conventional rats with normal microbial flora but not in germ-free rats following the exposure of the dental pulp to the oral cavity (3).

A common source of infection of the jaws and facial bones is inflammatory diseases of the pulp. Although responsible for considerably fewer inflammatory episodes of the facial bones than pulpal infections, extraction wounds are the second most common cause, followed by infections from the periodontal ligament, from compound fractures, and rarely from hematogenous infections (5).

Pulp Infection
There are several routes that microbes may take to infect the dental pulp. The most common portal of entry is through a carious exposure of the dental pulp. Microorganisms may also reach the pulp through a pulpal exposure produced by an operative procedure or traumatic injury. In addition, microorganisms may find a pathway to the pulp via exposed lateral or furcation canals or even exposed dentinal tubules. Infections of endodontic origin are usually polymicrobial with anaerobic microorganisms predominating (3). 

Microorganisms often isolated from infected root canals are species of: Streptococcus, Enterococcus, Lactobacillus, and Staphylococcus. Although the above microorganisms have been associated with infections of endodontic origin, no single microorganism or group of microbes has been proven to be more pathogenic than others. From a treatment point of view, it is best to consider all infections of endodontic origin as being polymicrobial and treat accordingly. Once pulpal tissue becomes necrotic due to direct effects of the microbes or from the effects of the inflammatory process, the root canal system becomes a reservoir for the microorganisms and their by-products. Because of the lack of circulation within a tooth with pulpal necrosis, the normal host defense mechanisms are compromised (3). 

According to Sourisseau, the pathogenic organisms in oral infections are usually anaerobic. The organism can be of dental or non-dental origin; the pathogens of dental origin are usually from dental caries or periodontal disease and the pathogens of non-dental origin can come from the skin, tonsils, ear or sinuses (4).

Symptoms
Bacteria are the usual cause but other irritating agents may include trauma, temperature changes and chemical or electrical stimuli. The radiographic appearance of inflammation includes radiolucencies, radiopacities and mixed radiodensities within the bone. Clinical features are: pulp is non-vital, inflammation is restricted to the periodontal membrane, tooth is elevated in the socket, sensitive to pressure and percussion, and there is pain. Radiographic features are: widening of the periodontal ligament space, caused mainly by edema (5). 

Abscess
In general, an abscess is a circumscribed collection of pus caused by suppuration in a tissue, organ, or confined space, and is frequently associated with pain, swelling, and tissue destruction. Specifically, a periapical abscess, also referred to as an alveolar abscess, is an acute or chronic inflammatory process involving the tissues of the periapical area of a tooth. A periapical abscess is usually caused by the extension of pulpal disease, bacteria, and necrotic debris into the periapical tissues. Most commonly, this follows pulpal degeneration of a cariously involved or traumatized tooth. Bacteria may also lodge in tissues following trauma to a tooth through a process known as anachoresis. On occasion, an abscess may also result from mechanical or chemical tissue irritation from endodontic procedures that have inadvertently extended beyond the tooth's apex (6). 

The results of the study of Wiese et al reveal that abscesses can be regarded as osmotically active systems, and the mechanism by which the abscess is formed might be as follows. After penetration of virulent microorganisms into the tissue space, the area of acute inflammation is walled off by the collection of inflammatory cells. Destruction of tissue by products of the polymorphonuclear leukocytes takes place and results in liquefactive necrosis and a hypertonic abscess cavity. The inwards-directed flow of tissue fluids into the cavity via the abscess membrane causes volume expansion and generates pressure, two facts that can explain the swelling dynamics and typical symptoms of abscesses in the maxillofacial area (9). 

When they reach the anterior teeth- laterally the mentalis muscle attaches beneath the roots of the teeth. Medially the mylohyoid attaches beneath the roots. If the abscess is lateral it will occupy the vestibule of the mandible. If it is medial it will be in the sublingual space. When they reach the posterior teeth- in the area of the mandibular second and third molars the buccinator and the mylohyoid attach superior to the roots of the teeth. Medially the abscess will spread to the submandibular space. Laterally it will spread to the buccal space (4). Fig. 1.


Fig. 1
Symptoms
Clinically, the soft tissue findings may range from normal to a somewhat erythemic appearance without swelling for a chronic lesion. A sinus tract or fistula may also be detected with a chronic lesion. An acute periapical abscess produces more distinct changes. Soft tissue swelling may be localized to the overlying gingiva and alveolar mucosa, or it may extend into the vestibule, palate, or floor of the mouth. The swelling is usually superficial, discrete, fluctuant, and tender to palpation (6). 

Radiographically, the acute abscess is such a rapidly progressive lesion that, except for a slight widening of the periodontal space, there is usually no radiographic evidence of its presence. In contrast, as the inflammatory response changes to a more chronic nature, the radiograph will exhibit greater degrees of radiolucency as alveolar bone is demineralized in response to the inflammation. Because bone is being demineralized, and is decreasing in density as the process continues, the radiograph will exhibit varying degrees of radiolucency according to density differences between the abscess and surrounding alveolar bone (6). 

It is very important to note that the radiographic images of the acute periapical processes basically will not show anything, except a slight widening of the periodontal ligament space, contrary to the chronic abscesses. The initially acute processes present wide clinical symptoms and little radiographic signs, while the chronic processes have poor symptoms and clear radiographic signs. Fig. 2 and 3. 
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Fig. 2 and 3
Drainage
When a localized soft tissue swelling of endodontic origin is present, it should be incised and drained concurrent with chemomechanical debridement of the infected root canal. Incision for drainage is important because it allows the irritants and inflammatory mediators that have accumulated to be evacuated. The combination of debridement of the root canal and incision for drainage decreases the amount of periapical irritation to a level where a healthy patient can begin the healing process. Drainage from the root canal or an incision for drainage also decreases patient discomfort caused by mediators of inflammation and the pressure of the swelling. The exudate may be either purulent or hemorrhagic. Incision of a soft fluctuant swelling will result in the release of purulent material and give immediate relief of severe pain (3).

Antibiotics
Antibiotics are not a substitute for proper endodontic therapy. The vast majority of infections of endodontic origin can be treated without the use of antibiotics. Pain and swelling resulting from endodontic infections are usually successfully treated by chemomechanical debridement of the root canal system and by drainage through the root canal or by incision and drainage of soft tissue swelling. Healthy patients with a symptomatic pulpitis, symptomatic apical periodontitis, draining sinus tract, or a localized swelling of endodontic origin do not require antibiotics. Penicillin remains the initial drug of choice because it is effective against many of the facultative and anaerobic microorganisms commonly found in polymicrobial infections of endodontic origin. The anaerobic spectrum of penicillin includes Bacteroides, Peptostreptococcus, Fusobacterium, and Actinomyces. In addition, penicillin is inexpensive and has low toxicity. However, up to 10% of the population may be allergic so a careful history of drug reaction is mandatory. An initial oral loading dose of 1000 mg of penicillin VK should be administered followed by 500 mg every six hours for 7-10 days (3).

Spread of dental infections
The paranasal sinuses can be infected directly from the teeth and cause a secondary sinusitis. Maxillary sinusitis can occur from a periapical abscess of the posterior maxillary teeth that perforates the floor of the sinus. The symptoms are headache, and a foul-smelling discharge. The skin over the sinus can be tender, hot and red (4).

The spread to the circulatory system may cause bacteremia, when bacteria can spread through the blood due to dental treatment, surgery or trauma. This could cause valvular damage in certain individuals; cavernous sinus thrombosis, because the cavernous sinus is located on the side of the body of the sphenoid. It communicates with the pterygoid plexus of veins which connects to the facial vein. None of the veins in the head have valves and infection can spread backward into one of the venous sinuses. An infection of the cavernous sinus is called cavernous sinus thrombosis. Symptoms of this condition are fever, drowsiness, and rapid pulse. One of the most serious infections is Ludwig's angina. This is a cellulitis of the submandibular space. The danger lies in the fact that it may spread to the parapharyngeal space and compromise breathing (4).

A possible complication of fossa canina infections is reactive thrombosis of the vena angularis, which can lead to cavernous sinus phlebothrombosis. The painful palpation of the medial angle of the eye is of major diagnostic importance (100%) although anatomic variations of the vena angularis have to be considered (7). 

Recent studies have shown that acute infections, especially of the respiratory tract, are an important risk factor for cerebral ischemia. Additionally we know that chronic dental infections may be a risk for myocardial infarction and atherosclerosis. A predefined poor dental status was associated with cerebrovascular ischemia independent from other vascular risk factors and social status (8). 
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Periapical Abscess

A periapical abscess is a collection of pus, usually from an infection that has spread from a tooth to the surrounding tissues.
The body attacks an infection with large numbers of white blood cells; pus is the accumulation of these white blood cells, dead tissue, and bacteria. Usually, pus from a tooth infection drains into the gums first, so the gums swell near the root of the tooth. Depending on the location of the tooth, the pus may drain into soft tissues (cellulitis), causing swelling in the jaw, or drain to the floor of the mouth, in the area of the cheeks, or even to the skin.

A dentist treats an abscess or cellulitis by eliminating the infection and draining the pus, which requires oral surgery or root canal treatment. Dentists often prescribe antibiotics to help eliminate the infection, but removing the diseased pulp and draining the pus are more important.

