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Summary:
Looks at how tetracyclines, one of the oldest antibiotics, can be used, not killing germs, but treating a number of conditions like periodontal disease and aortic aneurysms. Here's a report from a session at the recent American Association for the Advancement of Science meeting in San Francisco, at which a few researchers in this field talked about their findings.
Transcript:

Still to come: brain gazing in the mirror.

And, how one of the oldest antibiotics in medicine is taking on a new life, not in killing germs, but in treating conditions as far apart as gum disease and aortic aneurysms, ballooning of that large artery as it passes behind the abdomen.

At a session at the recent American Association for the Advancement of Science meeting in San Francisco, we collected a few of the key researchers in the field, one of whom is a dental scientist, Dr Lorrie Golub from the State University of New York at Stony Brooks.

Lorrie Golub: These drugs happen to be the old antibiotics, namely the tetracycline antibiotics, and basically what we found is a new unexpected non-antibiotic property of these drugs, namely the ability of these compounds to inhibit certain tissue destructive enzymes, collagenase and gelatinase, which are produced by various connective tissues throughout the body, including bone. These enzymes which are also called matrix metalloproteinases, or NMPs, when they’re produced in excess of the levels, can produce all kinds of destructive diseases, including periodontal disease of course which I’m particularly interested in, but also different types of arthritis, osteoporosis, sterile corneal ulcers of the eye, abdominal aortic aneurysms and even cancer invasion and metastases. So this family of neutral proteinases or collagenase and gelatinases, are involved in many, many different types of diseases.

Norman Swan: Dr Golub and his colleagues started with gum rot, periodontal disease, and found that tetracyclines reduced the tissue-destroying enzymes dramatically, and that it had nothing to do with getting rid of the bacteria from the gums.

They also looked, in animals, at the effects of tetracyclines on bones and arthritis, and found similar blocking effects on these enzymes.

The next step was to fiddle with the chemical structure of these medications to remove their antibiotic properties while leaving behind, and even increasing, their anti-enzyme activity.

More of that later, because they discovered that in some cases they didn’t need to invent a new medication.

Lorrie Golub: One of the things we did is to take a garden variety tetracycline molecule called doxycycline, and just reduce the dose, very special formulation, where the dose of the drug was so low when a patient swallowed a pill, that the blood levels were too low for the drug to act as an antibiotic but again we left out, it was still sufficiently potent to inhibit collagenase, and that has since evolved into what we used to call low dose doxycycline, which is now called sub-antimicrobialdoxycycline, the trade name being Periostat, and I’ll very quickly close off here, simply saying that Dr Maria Ryan will be talking about the clinical efficacy of Periostat as the first ever FDA-approved matrix metalloproteinase inhibitor or collagenase inhibitor for any connective tissue disease. The disease happens to be periodontal disease. Another colleague, Dr Robert Thompson, who’s a Professor of Vascular Surgery at Washington University Medical School in St Louis, is testing Periostat or sub-antimicrobialdoxycycline in patients with abdominal aortic aneurysms, which you’re probably aware is a life-threatening disease, and that again is related to the excess collagenase that’s building up in the walls of these blood vessels, thinning out the wall, causing expansion or a balloonisation and the whole pending data already is beginning to indicate that these doxycycline formulations, by blocking these enzymes, may stabilise the aneurysm and perhaps prevent the necessity for a very dangerous surgical repair in these elderly atherosclerotic patients.

Maria Ryan: My name is Dr Maria Emanuel Ryan, I’m at the State University of New York at Stony Brook, and my specialty is in the field of periodontology. However my research interests include diabetes, and as Dr Golub mentioned, I will be talking about the use of this new drug, Periostat, for the treatment or management of periodontal disease which is a disease which we don’t have a cure for, it’s a chronic, progressive disease, but we can surely slow it down. It’s estimated that 67-million people have periodontal disease, one out of every three adults, and basically there have been links that have been found between periodontal disease and a number of other systemic diseases, such as cardiovascular disease, such as diabetes, such as pre-term low birthweight babies, so it has become quite more interesting to the general population as far as the oral health and how it can affect their general health, and as the Surgeon General states, your oral health is inseparable from good general health. This drug basically has been used as an adjunct or in addition to our traditional therapies. 

For those of you who have ever been to a dentist’s office, you know that if you have periodontal disease, or you have plaque or calculus around the teeth you get a procedure called scaling and root planing, to remove that plaque or bacteria around the teeth. If you have periodontal disease where you have deep pockets and loss of clinical attachment around the teeth, then you get something called a deep scaling, where you often have anaesthesia and they clean deep within the pockets to remove the bacteria and the calculus. Well recently we’ve recognised that it’s not just the bacteria that causes this disease, it initiates the disease, but it’s the person’s response to those bacteria that actually drives the disease process, and its elevation in these enzymes that Dr Golub talked about it, and a number of other cytokines that actually causes the loss of the bone and connective tissue attachment that supports the tooth in the jaw.

Well this drug, once it was found that it could inhibit these enzymes and cytokines, it was decided to use it as an adjunct to our traditional therapy to see if we could improve the outcomes and get a more predictable result. And I will be presenting the Phase 3 trials that were conducted to show that that is the case. There was a 67% improvement above and beyond what we see for our gold standard of therapy.

Norman Swan: The group at Stony Brook has also found a genetic abnormality which seems to predispose people who carry it, to produce four times as much of these enzymes in their gums than people who don’t have it.

And then there’s diabetes. Dr Ryan again.

Maria Ryan: Sixty million people have diabetes; my Dad happens to be one of them. And diabetics unfortunately suffer from a lot of complications, long-term complications of the disease, including periodontitis. So initially we started our work in diabetes because of our interest in periodontal disease. As we began to look at the use of these compounds in the treatment of periodontitis, in diabetic animal model systems and eventually in diabetic patients, we began to recognise that not only could they be useful in treating this long-term complication, dental disease in diabetic patients, but also many of the other long-term complications that diabetics suffer from. And in our animal model systems we were able to show that we could decrease proteinuria or protein in the urine. Another long-term complication of diabetes is retinopathy, the leading cause of blindness in the United States, and we are looking to initiate a trial in diabetic patients to look at the use of this drug to slow down the progression of retinopathy in diabetic patients.

Finally the other complication in diabetes is cardiovascular disease, that’s what kills most diabetic patients. And many people are now beginning to look at the use of these compounds to manage cardiovascular disease.

Norman Swan: At the same session at the conference in San Francisco, Dr Bruce Dezube of Harvard Medical School, described a preliminary trial of one of those modified tetracyclines you heard about earlier, COL3, in cancer. The tumour was Kaposi’s Sarcoma in people with AIDS.

This is particularly interesting because Kaposi’s involves invading blood vessels, so called angiogenesis, which is thought to be at the root of a lot of cancer growth and spread.

Bruce Dezube.

Bruce Dezube: It’s a complicated process, angiogenesis, and these new blood vessels are what are necessary to feed the tumour. And one of the steps in the formation of these new tumours involves invasion of the cancer cells through the basement membrane and that’s done through the action of an enzyme called matrix metalloproteinases and we heard the other two speakers mention it. COL3 blocks that enzyme.

Another very, very important aspect of angiogenesis is a compound called vascular endothelial growth factor, VEG-f and this compound seems to block that. And we actually were able to show that in patients, and I’ll get to that in a minute. So the rationale for studying this was that this compound can attack the basic underpinning of what causes new blood vessel formation. This study was a phase 1 study; in phase 1 studies typically we look at safety, metabolism, drugs, but we also looked at tumour response rates, and we looked at the effect of COL3 on these biological end points, and again the biological end points were matrix metalloproteinase and vascular endothelial growth factor. 

We gave the compound to 18 patients at three different dose levels. Some of these patients had a tremendous amount of Kaposi’s Sarcoma. Sixty percent of them had more than 50 lesions, and I would highly recommend you rent Tom Hanks’ movie, ‘Philadelphia’. It’s hard to take care of Kaposi’s Sarcoma patients without really seeing that movie and seeing what KS, Kaposi’s Sarcoma is, it’s much more than a medical disease, it’s a terrible psychological disease too, what it does to patients. Sixty percent of them had more than 50 lesions, and these are lesions that everyone can see. And most of these patients had been on chemotherapy. In terms of tolerability, the most common side effect was photosensitivity. This is a rash due to exposure to the sun; this is not wholly unexpected in the group of agents that are related to tetracyclines because that’s a side effect of the whole general class.

The most significant finding is that we found that 44% of the patients in this trial had a dramatic tumour response, and tumour response is defined as 50% shrinkage of tumour or greater. One of the patients actually had a complete remission of his tumour. Another 11% of patients had stabilisation of their cancer, which basically means that their cancer didn’t shrink, but didn’t grow. So if you look at clinical benefit, which some people define as tumour response, tumour shrinkage plus stabilisation of the disease, 55% of the people developed a significant benefit.

Norman Swan: And Dr Dezube also found that the substances which encourage blood vessel growth were reduced in the people who responded to therapy.

The implication is that there could be uses for tetracyclines in other cancers where blood vessel growth is an important factor.

Now just a word of warning. You need to be circumspect about all this enthusiasm for tetracyclines because when something sounds too good to be true, it usually is. But we’ll keep watch for you.
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