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INHIBITION OF CERAMIDE FOR THE 
PREVENTION AND TREATMENT OF ORAL 
MUCOSITIS INDUCED BY ANTINEOPLASTIC 

DRUGS OR RADIATION 

BACKGROUND OF THE INVENTION 

[0001] Oral mucositis is a common, bothersome and dose 
limiting side effect of many forms of cancer chemotherapy. 
The lesions that result cause in?ammatory and ulcerative 
changes that result in pain and loss of function. Conse 
quently, patients With mucositis have dif?culty eating and 
require pain medication. Since the frequency and severity of 
mucositis are related to the choice and dose of the drug being 
used, oncologists may shy aWay from optimum agents and 
doses in order to avoid this side effect. In addition, patients 
Who receive myeloablative therapy are at increased risk of 
local and systemic infection. Since the mouth is normally 
rich in microorganisms, the loss of mucosal integrity Which 
accompanies mucositis at a time When patients’ systemic 
defenses are compromised, results in the oral cavity being a 
major source of invading bacteria. In fact, the mouth is the 
most identi?able source of systemic bacteria in granulocy 
topenic cancer patients. 

[0002] Patients Who receive radiation therapy for tumors 
of the head and neck are also at high risk for oral mucositis. 
The frequency and severity of mucosal injury is a function 
of the total dose and schedule of radiation. Increasing the 
rate of radiation exposure results in a higher incidence of 
mucositis. While the current trend of using concomitant 
chemotherapy With radiation results in a better tumor out 
come than radiation alone, these protocols are exceedingly 
stomatotoxic. Mucositis is often of such severity as to 
necessitate a break in treatment to alloW the tissue to 
recover. Such an interruption in therapy reduces the overall 
anti-tumor effect of the radiation. 

[0003] Historically mucositis Was vieWed as a process that 
Was mediated by epithelial damage. It Was believed that the 
non-speci?c toxic effects of chemotherapy or radiation 
resulted in DNA damage to the rapidly dividing cells of the 
oral basal epithelium. This resulted in cell death, atrophic 
changes of the mucosa, and ultimately, ulceration. HoWever, 
four lines of observations suggested a biologic complexity 
that extended beyond an epithelial etiology. First, electron 
microscopic observations demonstrated that early damage 
Was seen in both the endothelium and connective tissue 
underlying the epithelium and these changes preceded any 
noted in the epithelium. Second, administration of pleotropic 
cytokines Which attenuated levels of the pro-in?ammatory 
cytokines, IL-1[3 and TNF-ot, resulted in a reduction of 
mucositis in experimental models. Third, high levels of the 
same pro-in?ammatory cytokines Were noted in the periph 
eral blood of patients With non-hematologic toxicities asso 
ciated With cancer chemotherapy. And fourth, alteration of 
the local oral environment, particularly the bacterial load 
and saliva, modi?ed the course of mucositis. 

SUMMARY OF THE INVENTION 

[0004] I believe that cells in the endothelium, connective 
and basal epithelium undergo apoptosis or cell death as 
mucositis progresses. While there are a number of mediators 
Which in?uence this outcome, I posit that the sphingolipid 
messenger ceramide is a major molecular driver of cell 
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death. Of particular relevance in this patient population is 
the fact that ceramide may be generated in one of tWo Ways; 
?rst, from sphingomyelin by activation of either neutral or 
acidic sphingomylinase; or second from dihydrosphosine 
folloWing activation of ceramide synthase. TNF-ot, already 
knoWn to play a signi?cant role in mucositis development, 
actives both the acidic and neutral forms of sphingomyli 
nase. Radiation may cause ceramide production by activa 
tion of the acidic form. Further, a number of chemothera 
peutic drugs are knoWn activators of ceramide synthase. 

[0005] I propose an intervention for oral mucosal injury 
secondary to chemotherapy or radiation based on the inhi 
bition of the synthesis of ceramide, blockage of its activity 
or by its digestion. Using a rinse and sWish technique, 
suspensions of the drug can be used by patients immediately 
prior to, and continuing throughout the course of their active 
treatment. Topical pastes and gels can also be used. Among 
the possible agents are: Silymarin, a polyphenolic ?avonoid 
derived from milk thistle, Which blocks ceramide activity; 
1-phenyl-2-decanoylaminon-3-morpholino-l-propanol and 
1-phenyl-2-hexadecanoylaminon-3-pyrrolidino-1-propanol, 
both of Which are inhibitors of glucosylceramide synthase; 
Scyphostatin, an inhibitor of neutral magnesium-dependent 
sphingomylinase; L-carnitine, an inhibitor of ceramide pro 
duction; glutathione; and human milk bile salt-stimulated 
lipase, Which digests ceramide. 

DETAILED DESCRIPTION 

[0006] The therapeutic compositions of the invention are 
preferably administered to human patients to prevent or treat 
mucositis in the form of an oral rinse, as a topical paste, or 
as a gel. When used to help in the prevention of mucositis, 
administration of the compositions preferably Will precede a 
given treatment With anti-neoplastic therapy by 1-2 days. 
Daily treatment can continue during the course of anti 
neoplastic treatment. 

[0007] The concentrations of the therapeutic agents used 
in the compositions of the invention Will vary depending on 
Which compound is being used, and can be determined 
routinely for each compound using knoWn methods. The 
pharmaceutically acceptable carrier vehicles (liquids, gels, 
or pastes) are all Well knoWn as vehicles for other oral/ 
topical therapeutic compositions. 
[0008] The active agents of the invention can be combined 
in the therapeutic compositions With other active agents, 
including anti-in?ammatory agents such as ibuprofen, anti 
microbial agents such as tetracycline, and analgesics such as 
lidocaine. 

[0009] Preferred compositions are liquid suspensions, 
Which can be rinsed and sWished in the patient/s mouth, and 
gargled as Well to ensure exposure of the active agent to the 
oropharynx. Preferably, this regimen is carried out daily 
over a fourteen day period to provide coverage through the 
?rst three phases of mucositis development. 

[0010] Treatment according to the invention is particularly 
important in patients Who received multiple cycles of che 
motherapy, e.g., patients suffering from colorectal cancer, 
Who receive monthly cycles of chemotherapy. These patients 
are at particular risk for developing mucositis. Patients in 
this group begin dosing With a therapeutic composition of 
the invention tWo hours prior to administration of chemo 
therapy, and then they continue topical application of the 
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medication every four hours, While aWake, for at least the 
neXt the 48 hours. This regimen is repeated for each dosing 
cycle. 
What is claimed: 

1. Amethod of treating, inhibiting, or preventing mucosi 
tis in a human patient, said method comprising administer 
ing to said patient an effective amount of a therapeutic 
composition comprising a compound that either inhibits the 
synthesis of ceramide, blocks the activity of ceramide, or 
degrades ceramide. 
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2. The method of claim 1, Wherein said therapeutic agent 
is in the form of an oral rinse, a topical paste, or a gel. 

3. The method of claim 1, Wherein said compound is 
selected from the group consisting of silymarin, l-phenyl 
2-decanoylaminon-3-morpholino-1-propanol, 1-phenyl-2 
heXadecanoylaminon-3-pyrrolidino-1-propanol, Scyphosta 
tin, L-carnitine, glutathione; human milk bile salt-stimulated 
lipase. 


