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SUMMARY.In15patientssufferingfrommaxillofaciaIcancer*nn

lg:fil"lrü,*il,Jä"?j"11::T:*,I:l"r"r.ipdilr-ä,"ß;l iö rbur times a day ar a 4.h intervar ryasperformed. Prasma determinatiä" of th" bi"y"üi:ffi;ä,;ir"ä"r?ä:,:äffi#lJ:,ä,1ilTfl"#Jä;
the locally applied substance in trte cäluiaiiorr.'rt ir "iui-J Ir1, ro. this particurar indication, pGE2 is apotent locally acting compound without anecting 
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INTRODUCTION

Cancer chemotherapy in general as well as for themaxlllolaclal area is associated with a variety ofside-effects. including the development of stomatitls
wnlcn rs very uncomfortable for the patient. Data
on the occurrence ofthese side_effectsväii". U"t*""n
40 and B}Vo depending on tt 

" 
typ" uoJä.,.utior, u.

we-lt.as rhe dosage of t[e cytost;,i., aFinJ:-
It has been established tliat one of ttre"mectranisms,

which leads to mucositis or stomatitis, ir int".t"."r""
by lhe cytostatics of DNA ,yrtt 

"rir. 
tt 

"'"oitt "tir_of the oral mucosa has.a higi rate of öNe'synttresis
and a short turnover time-ä-f upp.ori*äy'S auyr.
Il::: l._' : : ,f,:.,' 

u p 
1 i 
o, of D N A i y, tr,. ri r-r, ui a s t ro n serrect on cell growth andprevents the normal replacel

ment of the mucosa. follbwed by atrophy anO utcer_
arron ot the mucous membrane (Oreiiei, :ß.lS).

In addition to this cause, *" ulro ,"guid u"hurg"in the bacterial flora as an additional factor inthe development of mucositis. Or"ir"n fru, already

:^b.::*.9 a change-in the oral flora at initial presen_tatron of advanced tumours (Dreizen et al.,' l97ij.According to Altan (1976) tfiirl, är'tn*" one hand
9:_qJ," l!".orimary disease urd ; ,r," äi]r"r, due toanuDrotlc treatmentrcf patients receiving cytostatic
lgents. Dlgir"g (1978i noted rhat th"e bacterialspectrum shifted from the predominantly gram_posi_tive organisms to the gram_negative during chemo_therapy. In their flndin'gs, tvtiiüt ,t. iidä?l pointed
out the connection betrv-een mucositis,iirect cytosta_tic-damage of the mucosa and immunosuppression
induced by chemoth.rupy, ;;fiiä;ä*by *".o_stomia and secondary infäötion.

.Conventional treatment of this variant of ulcer_

X,l:.^:i?T_rlitis,withXylovßcosi,ato.äIanaestr,etic;
::!y::::, lozenges, an antiseptic; wetting of theorar mucosa; or other measures, äre often inaäequate
so that.radiotherapy and chemoth.;r;; f,uu. to U"orscontlnued for some time.

, Prostaglandins (pGs) have been well known for
lf^.r]":-i: cytoprotective 

_compounds especiat ly inrne gastrorntestinal tract (Johansson & fiergström,
l:gr]:.lTt are potent t,ccalry u.iinl JÄpouoa,
:i:1"^l :r_", :rrculating su.bstances : topicäl appiication
wrtnout systemic effects being a preförable iü.rup.u_tic concept. rn stomatiti, fi Ä;ti;;;ii äi."u." ubeneficial effect of locally 

"d*il;tZ;;ä'pi;ez na,been_ reported (Kührer 
-et- 

ot., 19g6; 
-sinzin 

ger etal., 7989). patients benefit ,ig"inä,fi t om ttistreatment and it is therefore thä goal .iit i. investi_gation to examine, whether locally: uppii"J'fCEZ i,absorbed into the blood stream,o irignlä.-t extent.

MATERIAL AND METHODS

In 15 patients (13 male, 2female;age range 45_79 yrs)with maxillofacial cancer and.raäiochEmoihe.apy_
induced oral mucositis a topical appticuiion of pros_
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Iq:-:rom?titis occurring during chemotherapy withMethotrexate and Bleomycin
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taglandin (PGE2) was performed. PGE2 tablets
(0.5 mg;The Upjohn Company, Kalamazoo, Michi-
gan, USA) were administered four times daily at 4-
h intervals. Blood sampling for determination of
plasma levels, was undertaken before administration
of the first tablet (sample 1) and then at t h
(sample 2) and 3 h (sample 3) following, as well as

after 6 h (sample 4) and 8-10 h (sample 5). Two
further samples were taken the next morning before
'herapy (sample 5) as well as in the early afternoon
(sample 7).

Five ml blood samples were each drawn from
a non-occluded ante-cubital vein using a 7.2 mm
diameter needle. Precooled (4"C) 2% sodium ethy-
lene diamine tetra-acetic acid (EDTA) was used as

anticoagulant and lysinacetylsalicylic acid (1 mgi 1 ml
blood) was used for cyclooxygenase blockade.
Plasma was obtained by centrifugation (15009, 4'C,
L0 minutes) and stored at -70'C for less than 2
weeks until radioimmunoassay. Prostaglandin E2 is
rapidly metabolized to 15-keto-13, 14-dihydro-P GE2,
which undergoes subsequent chemical reactions in
the blood, leading to 15-keto-13,14-dihydro-PGA2,
which is partly covalently bound to albumin. By
incubation of plasma samples at pH 10 to 11, all
metabolites of PGE2 are converted into the same
non-reactive stable compound 11-deoxy-13,14-dihy-
dro- 15keto- 1 1, 16-cyclo-P GE2, that is : bicyclo-PGE2
(Granström & Kindahl, 1980). Antibodies raised
against this stable bicyclic derivative were used to
perform a radio-immunoassay (RIA) in unextracted
samples (the antibody <6> was kindly placed at our
disposal by Professor Bernhard A. Peskar, Depart-
ment of Pharmacology, Ruhr-University of Bochum,
FRG). This approach circumvented the hazards of
direct measurement of a metabolite that is chemically
unstable. The assay was performed using the double
antibody technique as described earlier (Punzeng-
ruber e/ al.,1986). Standard curves were prepared
with unextracted prostaglandin-free plasma to cor-
rect for nonspecific protein binding (sensitivity
10 pg/ml, blank water displacement IVo, maximum
binding at70 pglml; the cross reactivity to the corre-
sponding bicyclo-PGE1m amounted to 25Vo,to other
prostaglandins less than l%). The intra-assay coeffi-
cient of variation was 4.LVo and the inter-assay
coefficient of variation was 7 .37o .

Statistical analysis

The values are given
significance was done
variance.

as x -F SD; calculation for
by means of analysis of

RESTILTS

PGE2 plasma levels

The pretherapeutic values of bicyclo-PGE2 amount
to 33.5 pglml, With reference to different time inter-
vals after the local application of 0.5 mg PGE2 no

Table 1- Bicyclo-PGE2 values before and between different
time intervals after local PGE2-application

sample bicyclo-PGE2m n.

1

2
3

4
5

6
7

33.5 + 2.9
32.1 + 4.1
32.4 + 3.7
33.4 + 3.2
32.7 + 2.5
33.3 + 2.9
34.7 + 5.7

15

15

13

12

15

T4

15

x + SD n. : number of patients

apparent differences in plasma levels of the bicyclo-
PGE2 were monitored. (Table 1.)

Clinical results

An inflammatory reaction in the vicinity of the
tumour could be detected in only five patients treated
with topically PGE2. Bullous or desquarnating
inflammatory lesions in the whole oral cavity were
not observed in any patient.

DISCUSSION

Prostaglandins are claimed to act as potent locally
acting substances rather than as circulating hor-
mones. They are used with clinical benefit in the
gastrointestinal tract (Johansson & Bergström,
7982), and for ischemic ulcers of the lower leg
(Eriksson et al., 1986; 1988).

Our findings support this claim indicating that
although rather high amounts of PGE2 are locally
administered, no significant absorption takes place.
The reported excellent clinical results, with no inter-
ruption of radiochemotherapy caused by painfu-l
bullous or desquamating inflammatory lesions of the
oral cavity, demonstrate that the PGE2-treatment at
a local level is a very promising and clinically effective
therapeutic approach without interfering with any
other biological system and therefore, without any
potential side effects.
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