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Abstract

Stfiz J.: Simple Detection of Nutritional Muscular Dystrophy Using the Fluorescence of
Tetracyclines. Acta vet. Brno, 49, 1980: 223 —229.

Twelve lambs, 6 to 8-week-old, with clinical signs of nutritional muscular dys-
trophy of various degrees and duration were given oxytetracycline i m. in a single
dose of 10 mg/kg body mass. Twenty four hours later the lambs were killed. Upon
dissection altogether 136 macroscopically apparent dystrophic deposits and 74 changes
of dubious character were found in muscles of 10 lambs; in 2 animals the finding was
negative. When irradiated by the UV-light an intensive golden-yellow fluorescence of
these dystrophic deposits due to retained oxytetracycline was observed. Using fluores-
cence, further 17 dystrophic deposits were found, not previously detected by dis-
section. Out of these, 10 deposits were observed in lambs with indefinite findings,
7 deposits in lambs with negative results of dissection. In some cases the tissue af-
fection was observed to be substantially more pronounced or the deposit scatter to
be more frequent than found by dissection. Parallel fluorescence of bones and carti-
lages did not interfere with the evaluation of dystroptic deposits. The latter did not
fluoresce in 3 control lambs without the oxytertacycline application.

The method appears to be convenient and reliable for the detection of dystrophic
deposits at varios stages. It does not require complicated equipment.

Lambs, nutritional muscular dystrophy, tetracyclines, UV-light, fluorescence.

It has been the aim of veterinary specialists to employ simple, rapid and reliable diagnostic
methods. An early diagnosis of disease can, particularly in industrial types of production with
high numbers of potentially endangered animals, prevent considerable economic losses. This also
applies to our sheep breed where nutritional muscular dystropy has been quite spread. A definite
diagnosis of this disease has to be often verified using complex biochemical or histological exami-
nations. Thus, a simplification of this situation is desirable. The described method could contri-
bute to the solution of this prsblem.

Tetracyclines, apart from their antibiotic effect, rossess also other properties, the ability of
their increased deposition and persistence in certain tissues of an acceptor organism being one
of them. This is due to the formation of chelate bonds with calcium salts, namely with orthophos-
phate (Saxl, Skoup4 and Skoupy 1966), with mucopolysaccharides of chondroitin and hyaluro-
nic acid, with collagen and with other components. Therefore, in organism they will be deposited
predominantly in areas where the abovementioned substrates are abundant. The deposition occurs
both in physiological (bones) and pathological conditions (inflammatory and dystrophic changes,
apart from other hyaline, albumoid or fibrinous degenerative changes, necroses, scleroses, calci-
fication, tumours, etc.) (Malek et al. 1960; Clarke 1965 and others). In such cases the antibio-
tic concentration was found to be as high as 2030 ug/g of tissue (McLeay and Welske 1953).
Although the tetracyclines are released from other tissues and organs during 24 —48 hours, their
persistence in areas of deposition is longer, lasting weeks, months and even years (Frost 1960).
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Muscular tissue affected with nutritional muscular dystrophy should, theoretically, enhance
the interception and retention of tetracyclines as it is the place where hyaline degeneration, necroses
and calcification develop. Another interesting property of tetracycline antibiotics — their ability
to fluoresce in UV-light — can be employed for a simple detection of their presence. This ability
may be accounted for by the presence of naphtacenecarboxamine nucleus. Fluorescence is very
intensive and is dependent on pH, the neutral reaction being most suitable. The wavelength of
oxytetracycline or tetracycline fluorescence is within 365—366 nm and is of yellow or golden-yel-
low colour, that of chlorotetracycline being almost blue. The lower detection limit of tetracycline
by fluorescence method was reported to be at concentration 1 ug/g of tissue (Malek 1963) while
according to other authors this value is even lower (Stfiz 1972).

The practical application of the above described properties has been the purpose of our expe-
riments.

Materials and Methods

Out of four flocks of Stavropol Merino sheep, in which local veterinary service
diagnosed nutritional muscular dystrophy (NMD), altogether 15 lambs, 6 to 8-
-week-old, were selected on the basis of clinical examination and divided into
three groups as follows: 6 lambs with distinct clinical manifestation of NMD,
further 6 lambs suspect of this disease (slight movement difficulties) and 3 lambs
also with pronounced manifestation of NMD (serving as controls). The extent
of disease was from several days to two weeks. The experimental lambs were given
a single dose of oxytetracycline in form of preparation ,,Oxymykoin inf. ad. us.
veter. Spofa‘‘ in amount of 10 mg/kg of body mass i. m. Both the experimental and
control animals were killed after 24 hours and dissection was carried out dir-
ected at macroscopically apparent pathomorphological changes caused by NMD.
The lambs or their organs and tissues were then examined, also macroscopically,
in the dark room, using UV-light. An OSRAM HBQ 125 W UV source powe-
red by 220 V a. c. with a transformer and choke in series was used. The illumi-
nated tissues were placed in a distance of 45 cm from the lamp. The photographs
of objects were taken using a colour ORWO 16 Din film, exposure 25, apertu-
re 8, covering the lens with yellow filter. Always two lamps were used for pho-
tographing whereas one lamp was adequate for an adspection evaluation. Final-
ly, fluorescence and dissection findings were compared.

Results

The dissection finding in all lambs of group I (No. 1—6) with clear clinical
manifestation was positive. Altogether 78 macroscopically apparent dystrophic
deposits and 51 not quite explicit changes were found in muscles. In group II
(lambs No. 7, 8, 11 and 12) with only a suspect NMD there were 58 perceptible
and 23 indefinite pathological changes, in two lambs of this group (No. 9 and 10)
the dissection finding being negative. Later, a pelvis contusion wes found to be
the cause of movement difficulties in lamb No. 10.

Upon UV-light irradiation an intensive fluorescence appeared in all deposits
denoted as unequivocally dystrophic by dissection. Apart from this, further 17,
mostly smaller, disseminated deposits (of these 7 in lamb No. 9, negative on dis-
section) were determined by means of fluorescence. Out of 74 deposits, marked
as indefinite, the fluorescence was observed only in 62 cases, being, nevertheless,
of the same intensity as in deposits with perceptible changes. The rest of them,
12 areas denoted by dissection, did not fluorescence so that an assumption can
be made that the changes were of different character (not depositing tetracyclines)



225



226

4

Photographs 1 -4: Fluorescence of tetracycline in dystrophic deposits of lamb No. 8
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or the matter could lie in subjectively evaluated artefacts, their differentiation being
difficult by dissection. It was further observed by fluorescence examination that
the tissue affection was substantially more spread in 44 deposits than was found
by adspection at dissection. A survey of the described findings is given in the
following table:

Table 1
1 £

h in d by di tion and fluor

Number of dystrophic

Number of lambs Number of dystrophic changes found by

with clinical . fluorescence | Note
manifestations dissection

confirmed ! not confirmed ! newly found

— S ‘ ‘ S
With oxytetracycline ‘ | :
10 apparent 136 136 — | — !

indefinite 74 62 12 10
1 negative — - - 7 |
1 negative — — - - i pelvis

| contusion

|
-

Without oxytetracycline
3 apparent 16
indefinite 6

|
|

!
|
|

Fluorescence of dystrophic deposits in lamb No. 8 (with slight clinical signs
and indefinite dissection finding) can be seen on Figures 1—4. A marked fluores-
cence of deposits can be observed on the muscle surface and cuts of tongue, in
myocardium of both cardiac ventricles and in musculus longissimus dorsi;
m. cleidomastoideus on the neck, m. extensor carpi radialis and m. extensor digitalis
communis on the foreleg, m. teres minor and m. infraspinatus on the scapula
also fluoresce. Well perceptible fluorescence of bones and cartilages (in this case
partly bluish autofluorescence) does not interfere with the evaluation of other
tissues and organs.

16 positive and 6 dubious deposits have been identified in three control animals
without the oxytetracycline administration. None of them fluoresced in UV-light.

Discussion

The results have confirmed that when nutritional muscular dystrophy is present
the oxytetracycline was intensively intercepted and deposited. Using fluorescence,
these deposits can, therefore, be detected, their localization, frequency and the
extent of tissue affection unambiguously determined, confirming thus unequi-
vocally a diagnosis of nutritional muscular dystrophy. This fact is valuable in
diagnostically controversial cases when other affection of bone and muscle system
or other diseases (rachitis, arthritis, tendinitis, lesions, nervous system disorders,
enzootic ataxia or other deficiency conditions, poisoning, etc.) has to be excluded.
Even when the muscle tissue itself is affected by other processes, e. g. ulcers,
necroses, rheumatic or traumatic myositis, etc., there is no danger of wrong evalu-
ation if we take into consideration a specific localization of fluorescence findings
in NMD. Only in the case of negative finding, observed both clinically and upon
dissection and, moreover, by fluorescence examination, relevant biochemical and
histological examinations can be carried out. Microscopical fluorescence examin-
ation of affected tissues is also possible; it further broadens the application pos-
sibilities of fluorescence but since it is more laborious and demanding as far as
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material equipment is concerned we have not applied this method. Lamb No. 9
serves a practical example of our experiments. The results of basic examinations
(clinical and dissection) of this animal did not facilitate an unequivocal diagnosis.
Fluorescence, however, emphasized typical changes and the diagnosis could be
confirmed without further complicated examination. Negative results of dissec-
tion and fluorescence finding in lamb No. 10 helped to reveal the cause of move-
ment difficulty (pelvis lesion) and helped, therefore, to establish the correct
diagnosis.

The method can also be used in moribund lambs since the penetration and fix-
ation of tetracyclines in affected areas is rapid; according to Mdlek (1962) it
starts within several seconds or minutes; 60 minutes later it is intensive. However,
at least partly operative blood circulation (so that resorption and transport of
tetracyclines to dystrophic sites is not inhibited) is a necessary condition in these
lambs. A suitable time to carry out a fluorescence examination is considered
to be 24—48 hours after antibiotic application. A later examination can, of course,
be carried out as dystrophic changes together with retained tetracyclines are
known to persist in affected muscle for rather a long time (Zak et al. 1963). Lambs
affected by this disease for a longer period of time can be examined as well.

The described method is simple, easily carried out, applicable either independ-
ently or as an auxiliary method for diagnosis confirmation and NMD detection.
It requires minimal equipment and no complicated laboratory examinations.
The evaluation of fluorescence findings — although subjective — is unequivocal
in most cases, the disease interception is good even in cases where normal macro-
scopic dissection yields no clear results. The possibility of confusion in diagnosis
is negligible because conditions inducing the same fluorescence effect in lamb
tissues as NMD practically does not exist. Furthermore, the diagnosis can usually
be complemented by history and clinical findings.

Jednoduchy priakaz nutri¢ni svalové dystrofie
pomoci fluorescence tetracyklini

U 12 jehiiat ve stafi 6—8 tydnii s klinickymi ptiznaky nutri¢ni svalové dystrofie
ruzného stupné a trvani byl jednorazové aplikovan oxytetracyklin v davce 10 mg/kg
Z. hm. i. m. Za 24 hodin byla jehilata odporaZena. Pii pitvé bylo u 10 jehiiat na-
lezeno ve svalech celkem 136 makroskopicky patrnych dystrofickych loZisek a 74
zmén dubiézniho charakteru, u 2 jehtiat byl nilez negativni. P¥i ozdfeni UV-svét-
lem fluoreskovala tato dystroficka loZiska intenzivné zlatoZlut® zadrZenym oxyte-
tracyklinem. Kromé toho bylo pomoci fluorescence nalezeno dal$ich 17 dystro-
fickych loZisek, b&Znou pitvou nezachycenych, z toho 10 u jehiiat s pitevnim ni-
lezem neurditym a 7 u jehnéte pitevné zcela negativniho. U nékterych loZisek
fluorescence ukdzala podstatné rozsihlej$i postizeni tkdni nebo Cetnéj§i rozsev
loZisek neZ bylo stanoveno béZnou pitvou. Soub&Zna fluorescence kosti a chrupa- -
vek nebrénila posuzovini nilezi. U 3 kontrolnich jehiiat bez aplikace oxytetra-
cyklinu dystrofickd loZiska nefluoreskovala. ‘

Metoda se jevi vhodnou pro snadny a jisty priikaz dystrofickych loZisek v rtiz-
ném stadiu. VyZaduje jen jednoduché vybaveni.
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IIpocras mmenTHPMKauMA alMMEHTAPHOH MbINIEYHOH JHCTPOPUH C MOMOIUIBIO
dayopecueHIIMN TeTPAlMKINHOB

Y 12 sruar B -Bo3pacte 6 —38 Hemesb, ¢ KIMHUYECKMMHU IIPU3HAKaAMU aJUMEH-
TApHOM MBILIEYHONH AUCTPOPUM pasHOH CTENEHM M IIPOJOJIKUTEIBHOCTH, €NMHO-
BPEMEHHO BBOIMJICA OKCHTETPALUKIMH 1030 10 MI/KT XHBOro Beca BHYTPHMEI-
nredso. B TeueHue cyTOK ArHATa 6bLIM 3a6uTHL. IIpu BekpeiTHm y 10 ArHAT 6BLIO
B MBIIIIIaX HalifleHo B uTore 136 MaKpOCKONMMUYEeCKH BUIHBEIX IUCTPOPUYECKUX oda-
r0B ¥ 74 u3MeHEeHU! COMHUTEJBHOTO XapaKTepa, IMarHo3 y 2 ATHAT OblI OTpuila-
tenbHbli. [Ipu o6aydeHun yabTpadHUOJIETOBHIM CBETOM NaHHEIE ITUCTpodHUecKue
odaru QJyopeclUpOBaJM 30JIOTUCTO-XKEJTHIM IIBETOM, 3aIep)XaHHBIM OKCHUTETpa-
nukanHoM. IToMuMoO 3TOrO € mMOMOIBI0 GuyopecueHINK 6GHIIO HallleHO CIELyIo-
mux 17 mucrpoduyeckux oyaros, OOBIYHBIM BCKDHITHUEM He YCTaHOBJIEHHBIX, U3
aToro 10 y ATHAT ¢ HeompeneJeHHHIM AWATHO30M BCKPBITUS M 7 y ATHAT C AMAT-
HO30M BCKDBITHA OTPUIIATeJIbHBIM. Y HEKOTOPBIX 04aroB (JyopecLieHIUs BBIABU-
Ja 6osiee MWIMPOKOe IOpa’keHHMe TKAaHEeH MJM 4acToe pacCeMBaHMe 04aroB IO CpaB-
HEeHHIO C OIlpeliesieHHeM B XOfe OOBIKHOBEHHOro BCKphITHsA. OmHOBpeMeHHas §uyo-
pecueHIMA KOCTeH M XpsAllell He NIpeNATCTBOBaja OlLeHKe auarHo3a. Y 3 KOH-
TPOJILHBEIX ATHAT 6e3 MpHMeMeHHs OKCHUTETpallUKJIWHA NUCTPOPHUECKHe OUaru He
$ayopeciupoBaJu.

Meron sBiAercA MONXONALIMM NJIsI HECJIOXKHOM M YBEPEHHON MIEHTUPUKALUU
IucTpoduUecKux cyaroB Ha pas3Hoi craguu. OH CONpPSKEH JUUIb C IPOCTBIM OCHA-
LIEeHUEM.
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