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Badania nad wplywem kwasu meferaminowego na odczyny histochemiczne
w blonie $luzowej dwunastnicy

VcenenoBanue BAMAHUA Me(daHAMMHOBOM KMUCJOTHI HA TIMCTOXMMITYECKMe peakipm
B CIAM3UCTOI 0B0JIOUYKe nBEeHAANATUIICPCTHOM KUILKM

Mefenamic acid was described for the first time by Winder (11)
as a CI-473 preparation. Mefacit is the Polish counterpart of the prepa-
ration; it is produced by the Pabianice Pharmaceutical Plants "Polfa”.
A strong analgesic action of the preparation jointly with antipyretic and
anti-inflammatory actions distinguishes the medicine among the group
of non-sterid anti-inflammatory agents. Oral application of the drug may,
in ca 10% cases, cause side-effects for the part of alimentary duct, such
as: nausea, vomiting and diarrhoea or constipations. All this induced us
to histochemical studies on the influence of the preparation on the mucous
duodenal membrane of the rat.

!
MATERIALS AND METHODS

The research was carried out on white rats from our own breed at the De-
partment of Histology and Embryology in Lublin. The animals were on the standard
diet. They were divided into one control group and three experimental groups.
Every day the experimental rats were administered on empty stomach mefenamic
acid produced by the Pabianice Pharmaceutical Plants "Polfa”, Mefacit, by means
of a gastric tube. The experimental group I was given an amount of 30 mg/kg of
body weight for two weeks, the group II — 430 mg/kg of body weight for two
weeks, and the group III — 860 mg/kg of body weight for four days. The sections
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to be examined were taken from duodenum 24 hrs afier the last administration
of the drug. The succinic dehydrogenase was discovered on non-fixed material
according to Nachlas method. On the sections fixed in Baker fluid, histochemical
reactions to the acid and alkaline phosphatase activity were carnied out according
to Gomori method, and to the activity of adenosinetriphosphatase - according to
Wachstein and Meisel. On paraffin sections stained in Carnoy fluid the PAS
reaction was carried out with a control digestion with diastase and Brachet reaction
with a control digestion with ribonuclease.

EXPERIMENTAL

Control grodp

In the cytoplasm of absorbing cells of the intestinal epithelium and
in the cytoplasm of glandular cells a strong pyronine-absorbing reaction
was observed, proving the presence of RNA (Fig. 1). There was found
a positive reaction to acid phosphatase and a strong reaction to alkaline
phosphatase and adenosinetriphosphatase. They were most strongly
marked in the striated limbus of enterocytes. The activity of succinic
dehydrogenase was high in absorbing cells covering villi, and lower —
in intestinal glands. The mucocytes and the striated limbus of enterocytes
showed a PAS-positive reaction. The cells of connective tissue stroma
showed a positive reaction to all hydrolytic enzymes and to Brachet
reaction. '

Expe‘rimental(group I

The intensity of PAS and Brachet reaction (Fig. 2) in epithelium and
connective tissue stroma of the duodenum was similar to that in the
duodenum of the control animals. No changes - were observed in the
distribution and intensity of reaction to the acid phosphatase and succinic
dehydrogenase. The activity of alkaline phosphatase and of adenosine-
triphosphatase, however, slightly decreased.

Experimental group II

The intensity and distribution of PAS and Brachet was similar to
that in the control group and in the experimental group 1. The activity
of acid phosphatase in enterocytes considerably increased. It had a form
of thick, intensively saturated granules in the whole cytoplasm of absorb-
ing cells. In this group, in comparison with the experimental group I,
further decrease in alkaline phosphatase activity was observed (Fig. 3)
uniform in all the absorbing cells of epithelium, as well as decreasge ir
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activity of adenosinetriphosphatase concerning enterocytes covering the
apical part of intestinal villi (Fig. 4). The activity of succinic dehydro-
genase in epithelium also decreased in comparison with the control group
and the experimental group I (Fig. 5). ~

Experimental group III

The pyronine-absorbing reaction in the intestinal epithelium and in
connective tissue stroma did not change. Among enterocytes the reaction
to acid phosphatase was strong, as in the experimental group II (Fig. 6).
The activity of reaction to alkaline phosphatase, however, considerably
decreased: The reaction to adenosinetriphosphatase and to succinic de-
hydrogenase in these cells also decreased considerably, especially in the
intestinal glands. Among the mucous cells of intestinal glands an increase
of intensity of PAS reaction was observed. The cells were bulgy and
profusely dilatated with secretion.

RESULTS OF INVESTIGATIONS AND DISCUSSION

Mefenamic acid, a derivative of antranil acid (the chemical term: N-
-(2,3-xylilo)-antranil acid) is an analgesic, anti-inflammatory and anti-
pyretic drug, similar to salicylates, phenylbutazone and flufenamic acid
(1, 9). The degree of absorbing drugs depends, among others, on the
metabolic activity of thin epithelium mucous membrane whose active
surface is considerable. The changeability of histochemical reactions in
the mucosa of the alimentary duct was described in various stages of its
development and after some of the drugs were administered (2, 3, 6, 7, 8).

In our inves-tigations,/ after administering mefenamic acid in various
doses, no changes in Brachet reaction were observed in the duodenal
mucous membrane in comparison with histochemical reaction in the in-
testine of the control animals. The intensity of PAS reaction in the
mucous cells of epithelium changed only in the control group of animals
receiving the drug in 860 mg/kg dose of body weight can be said for
stimulating the cells towards an increased production and myxiosis. The
activity of the investigated enzymes in enterocytes was different in the
particular groups of experimental animals. After applying 30 mg/kg of
body weight for two weeks only a small decrease was observed in the
activity of reaction to alkaline phosphatase and adenosinetriphosphatase
in enterocytes. After the administration of the drug in the dose of
430 mg/kg of body weight for two weeks the activity of reaction to acid
phosphatase increased, whereas the intensity of reaction to alkaline
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phosphatase, adenosinetriphosphatase and succinic dehydrogenase dé-
creased in those cells. After administering the drug in the amount of
860 mg/kg of body weight for four days there was observed a more in-
tensive, than in the former groups, decrease of activity of alkaline
phesphatase, adenosinetriphosphatase and succinic dehydrogenase.

The obtained results show that mefenamic acid, though rapidly ab-
sorbed from the alimentary duct and rapidly excreted from the organism
(4, 5, 10), may affect the active part of intestinal mucous membrane,
egpecially the intestinal epithelium, stuffing the villi and intestinal glands.
The most sensitive to action of the drug proved to be the absorbing cells
of epithelium in which the most important changes were observed in
enterocytes taking part in the active transport through membranes. The
decrease in the activity of reaction to alkaline phosphatase and adenosine-
triphosphatase concerned all the experimental groups and was propor-
tional to the dose of the administered drug. This proves that the influence
of mefenamic acid on the permeability of cellular membranes, and thereby
on metabolism of duodenal epithelium cells is possibile.
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PE3IOME

Viccnenosano cAu3UCTYI0 00OJIOUKY ABEHAALATHMIIEPCTHOM KUINKK OesbIX Kphlc,
KOTOpble IOJIyyasu B XelyAoK MedaHaMMHOBYIO KMUCJIOTY B Buae npenapata Medpa-
uuT npoussoacTBa Ilonbpda. ZKuBoTHble ObIIM pa3zeseHbl Ha YeThIPE I'PYIILL, T.€. Ha
OAHY KOHTDOJBHYIO M TpyM ONEBITHBIE, IlepBas ONBITHASA rpynna IojydaJa mOpenapar
B mo3e 30 MI/KT B.I. B TeYE€HMe JBYX HeReJib, BTOpas ONBLITHAA Ipynma — B a03e
430 Mr/Kr B.T. B TedeHMe ABYX HE€HAEJb; TPEThbf ONbITHAA Trpynna — B A03e 860 mr/kr
B.T. B T€ueHMe yeTbipex pgHer. CnycTa 24 yaca OT IOCiefHel NPUHATOM XKUBOTHBIMKU
[03bl IpenapaTa OblyM B3ATBHI CPe3bl IBEHAINATMIEPCTHOM KUINKM M MOCJIEAOBAHO
aKTMBHOCTB KMCJOM M MIeN04YHOM ¢hocdaTassl, aneHosuuHoTpudocdaTassl M CyKUMHAT~
HOVl JAerMApOreHasbl, a TaK¥Ke IpoBeeHO peakuuio PAS u Bpanrera.

B pe3yanTarTe NpoBeAeHHBIX HAGMIOZEeHMIT MOKa3aHO I'MCTOXMMMUYECKME M3MEHEHUA
BBICTYIIMBILIME B KMIIEYHOM SIIMTEJIMM M COMOCTABJEHO € KOHTPOJBHBIMM IIpenapara-
Mu. B 1 onbITHOIt Tpynme 3aMeueHO HeBONbIIOe NOHMIKEHME AaKTHMBHOCTM IIEJOYHOM
docdarazer n agenosunHorpudocdaraspl. Bo II oneiTHOM rpynne 3HAaYUTENHHO IO~
HU3UJNACh MHTEHCHBHOCTDL PEAKIMM Ha CYKIMHATHYIO JAeTUAPOreHasy, IIeJO4YHY ¢oc-
daraszy u ageHo3mMHOTpUGOCGATA3y, 3aTO NOBBLICUNACH WMHTEHCUBHOCTH DEaKHUM Ha
Kucnyw ocdarady. B III onerrHOJ rpynne BBICTYHAaJo AajibHeiIlee IOHMKEHME
aKTHMBHOCTM LIeNo4YHOi dpoccharaspl, ageHozMHOTPU@POCGHATA3BI M CYKUMHATHOM HC-
'MAPOTEHAa3b! B SHTEPOLMTAX M NOBBIIIEHME MHTEHCUBHOCTM peakiwmy PAS B cansm-
CTBIX 000JI0YKaX KUINEYHLIX XKelesd.
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