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Abstract 

Koudela B., L. Steinhauser: Evaluation of Vitality of Sarcocysts in Beef by the 
DAPI Fluorescence Test. Acta vet. Brno, 53,1984: 193-197. 

Vitality of Sarcocystis sp. cystozoites in beef was evaluated by means of the DAPI 
fluorescence test. Results were verified by biological assays in definitive hosts. Sarco­
cysts remained vital in beef kept at refrigerator temperature over a period of 20 days 
after slaughter. They did not survive in frozen ( -18°C, 48 hours), cooked (70 °C, 
10 min.), and pickled (12 % sol. curing mixture, 12°C, 72 hours) meat. 

Preliminary experiments with other protozoa indicate that the DAPI fluorescence 
test will meet application in different parasitological topics. 

Cystozoite, fresh meat, chilled meat, frozen meat, cooked meat, pickled meat. 

There are three species of the genus Sarcocystis known in muscle tissue of cattle. Their definitive 
hosts are different and so are apparently their pathogenic effects on the intermediate host: S. cruzi 
has the dog as definitive host and acts as pathogenic organism for cattle, S. hirsuta with the cat 
as definitive host is less pathogenic for the ox; S. hominis who has the man as definitive host, seems 
not to be pathogenic for the intermediate host. 

Several ways have been designed how to evaluate vitality and infectivity of sarcocysts in beef 
meat. Gestrich and Heydorn (1974), Fayer (1975), Golubkov (1978), and Leek and Fayer 
(1978) performed assays in definitive hosts. Beside biological experiments, in vitro cultivation 
and dye-colouring by methylen or trypan blue were recommended (Bergler et aI., 1980). 

Our goal was to examine the availability of the DAPI fluorescence test fot the same purpose. 
DAPI (4,6-diamidino-2-phenylindol) (SERVA FEINBIOCHEMICA) is a substance with 

soecific affinity to intracellular DNA and emits intensive fluorescence in the UV light (Russel 
et aI., 1975). Schilling et al. (1979) and Niemann et al. (1981) worked with the DAPI fluorescence 
test to determine vitality of early embryonic stages in cattle and rabbit. After incubation of embrya 
with DAPI, nuclei of dead cells emitted fluorescence whereas the live ones did not. Russel et al. 
(1975) and Hyman and MacInnes (1979) based detecting of intracellular parasites, mycoplasms 
and viruses on the specific activity of DAPI to DNA. 

Materials and Methods 

Meat samples 

From 10 at random chosen cows aged 3 to 5 years, samples of diaphragmal muscles and m. longis-
simus dorsi were collected at each stage of meat processing: 

A. Fresh meat 
Samples of 100-150 g were collected one hour after slaughter. 
B. Chilled meat 
As the next step in meat processing, beef halves were cooled down to 16°C in the core by a stream 

of cold air in a quick-chilling tunnel for 10 hours, then cut to quarters and stored in the chilling 
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room at 12 cC. To register the progress of meat ageing, pH -values were measured by a needle electrode 
(ORION pH/temp., model 221). Meat samples were collected 6, 24, 48, 72 and 120 hours after 
slaughter. From day 5 to 20, the samples were stored in a refrigerator at 4°C, and, examined in 
intervals of 3 days. 

C. Frozen meat 
Meat samples of 200 - 300 g each were sealed in PE-bags, frozen to --18°C and kept at this 

temperature fo 48 hours. Thawing took place in a refrigerator at 4 ac. 
D. Heat-processed meat 
Samples were considered cooked when temperature in the core remained at 70 "C for at least 

10 minutes. 
E. Pickled meat 
Meat samples of 50-100 g each were pickled in a 12°~ solution of the standard curing mixture 

(94 % NaCl, 0.5 NaNO,) over 72 hours ast 12°C. 

Isolation and purification of Sarcocystis sp. cystozoites 

In order to isolate cystozoites, meat samples were exposed to digestion in artificial peptic juice 
(Sharma and Dubey 1981) for 10 minutes, and, purified by means of the chromatographic gel 
Spheron (Koudela in press). 

DAPI fluorescence test 

As recommended by Niemann et al. (1981), DAPI was diluted with PBS (1: 100.000). One 
drop of diluted DAPI was added to one drop of purified cystozoites suspended in phosphate 
buffered saline (NaCl 8,0 g, KCl 0.2 g, Na2HPO •. 12 H 20, 3.21 g, KH2PO., 0.2 g, H 20 dest. 
ad 1 000 ml), (pH 7.2) and covered by a cover glass. Fluorescence was evaluated with the Soviet­
-made fluorescence microscope ML-2 in reflected light, at magnifications 200 x and 450 x, with 
filtres FS 1-2, S3S 7 - 2 (UV light 350 nm). Emission was observed with the filtre ZS 18 (480 nm 
and more). Cystozoites with an intensively fluorescent nucleus were classified as dead, those show­
ing no fluorescence as live ones. 

Effect of peptic juice on Sarcocystis sp. cystozoites 

Vitality of cystozoites was evaluated after 60, 90, and 120 minutes of exposure to artificial peptic 
juice. 

Effect of meat processing on isolated cystozoites 

Cystozoites isolated from fresh meat were suspended in PBS and exposed to conditions imitat­
ing meat processing. They were examined after 5, 10, 15, 20, 25, 30, 45, 60, and 90 minutes of 
exposure to 55°C or 70 °C. Isolated cystozoites were kept at -18°C for 48 hours and then exam­
ined. The effect of the nitrite curing mixture was evaluated after 72 hours of exposure. 

Verification of vitality of cystozoites by assays in definitive hosts 

To verify our classification of cystozoites, assays were carried out with four whelps aged two 
months and three kittens aged three months. Two pups and two kittens were fed meat from which 
isolated cystozoites displayed no fluorescence. Two pups and one kitten were fed meat from which 
isolated cystozoites emitted fluorescence. Parasitological examinations of their faeces were carried 
out daily over the period of 20 days. 

Results 

The evaluation of vitality of Sarcocystis sp. cystozoites is demonstrated in 
Table 1. Living cystozoites emitted no fluorescence, while there was an intensive 
fluorescence of nuclei in dead cystozoites. Fragments of cystozoites only could 
be isolated from frozen, cooked, or pickled meat samples. As far as there was 
a cell nucleus within the fragment, it emitted intensive fluorescence. 

The process of isolation and purification had rio effect on cystozoites. Their 
exposure to peptic juice for 120 minutes resulted in no alteration in vitality. 

The effect of meat processing was illustrated by experiments with isolated cysto-
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zoites. Exposure to the temperature of -18 C for 48 hours affected the destruc­
tion of cystozoites. Likewise destroyed were cystozoites treated by the nitrite 
curing mixture. The effect of high temperature on isolated cystozoites is shown 
in Table 2. 

Table 1 

Vitality of Sarcocystis sp. cystozoites in differently processed beef 

Meat 

Fresh 
Chilled 
Frozen 
Cooked 
Pickled 

No. of samples 

10 
10 
10 
10 
10 

I Cystozoites of 
Sarcocystis sp. 

1--;-;;1- I 
I 

.j. 

+ 
o 
o 
o 

dead 

o 
o 
+ 
+ 
+ 

----- ------------ --'---

Table 2 

Effect of temperature on vitality of isolated S"rcocysts sp. cystozoites 
from beef 

I 
Exposure to temperature ! 

(minutes) 

Percentage of dead cystozoites 

at 55° C at 70° C 
-------------

5 
10 
15 
20 
25 
30 
45 
60 
90 

3.4 ± 4.87 89.7 ± 8.79 
15.6 ± 3.65 100 
22.4 ± 4.89 
27.6 ± 5.23 
50.6 '" 8.79 
78.9 ± 9.79 
84.7 ± 15.87 
96.7 ± 8.96 

100 

Whelps and kittens fed meat from which isolated cystozoites emitted no fluo­
rescence, began elimination by day 11. Animals fed meat from which isolated 
cystozoites emitted fluorescence, eliminated no sporocysts. 

Discussion 

The results of our evaluating vitality of sarcocysts by means of the DAP! 
fluorescence test are in agreement with the results achieved by biological assays 
carried out by Gestrich and Heydorn(1974), Payer (1975), Golubkov (1978), 
and Leek and Payer (1978). 

Morphological and biological similarities of sarcocysts and Toxoplasma gondii 
suggest comparison with analogical assays on vitality and infectivity of toxoplasma 
cysts (Jacobs et aI., 1960; Sommer et aI., 1965; Dubey 1974). The vitality 
of toxoplasma cysts and sarcocysts in fresh, chilled, frozen and cooked meat is 
similar, and so is the survial of bradyzoites of Toxoplasma gondii and cystozoites 
of Sarcocystis sp. in peptic juice (Sharma and Dubey, 1981). 

Determining vitality of cystozoites in beef after different processing is of con­
siderable hygienic and epizootiological importance. 

According to practical use of DAP! fluorescence test it is important to mention 
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that nonspecific fluorescence was not observed. The only fragments of cystozoites 
with broken structure of cell components emitted weak fluorescence. 

The intensity of fluorescence depends on the concentration of DAP!. While 
testing various concentrations of D API the concentration recommended by N i e­
mann et al. (1981) (1 : 100000) was found optimum. 

Fig. 1. Dead cystozoites with intensively fluorescent nuclei 

The biological trials we presented here as well as assays reported by other authors 
confirmed the results achieved by the DAPI fluorescence test. Tentative assays 
with sporozoites of different coccidia (Eimeria tenella, Hammondia heydorni) and 
with cystozoites of Sarcocystis dispersa made it obvious that the DAPI fluorescence 
test might meet ample employment in parasitology. 

Posouzeni zivotaschopnosti sarkocyst v hovezim mase fluorescencnim 
testem DAPI 

Posuzovali jsme zivotaschopnost cystozoitu Sarcocystis sp. v hovezim mase 
fluorescencnim testem DAP!. Vysledky posouzeni jsme overovali biologickym 
pokusem na definitivnich hostitelich. Sarkocysty prezivaji v hovezim mase do 
20. dne po porazeni. V mase mrazenem (-18° C, 48 hodin), tepelne opracovanem 
(70° C, 10 minut) a v mase hikovanem (12% roztok solid smesi, 12° C, 72 hodin) 
sarkocysty neprezivaji. 

Orientacni posouzeni zivotaschopnosti jinych protozoi ukazuji na moznosti 
vyuziti fluorescencniho testu DAPI v parazitologii. 



OqeHI(a )l{H3HeCnOCOOHOCTlt CapKOKHCT B rOBH,I(HHe q)JlyopecqeHTHblM 

TeCTOM .llAIUI 
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TIpoBO.1lHJIaCb Ou;eHKa )l{ll3HeCnoco6HOCTll U;llCT030llTOB Sarcocystis sp., B ro­

B5DKbeM MHce cpJIyopecu;eHTHbIM TeCTOM .llATII1. Pe3Y.1lbJITaTl:'I ou;eHKll npoBepH­
JIHCb 6HOJIOrHqeCKHM 9KcnepHMeHToM Ha OKOHQaTeJIbHOM X0351HHe. CapKoKHcTbI 

nepeJKHBaIOT B rOBH.1lllHe .1l0 20 CYTOK nOCJIe y6051. B 3aMOpOJKeHHOM M51Ce 

(-18°C, 48 QaCoB), TepMHQeCKH o6pa6oTaHHoM (70°C, 10 MllHYT) II 13 M51Ce 

B paccoJIe (12 % paCCOJI, 12°C, 72 Qaca) capKOKHCThI He nepeJKHBaIOT. 

OpHeHTllpOBOQHa51 ou;eHKa JKH3HeCnoco6HOCTll .1lpyrllx npOT030B CBH.1lereJIb­

CTByer 0 B03MOJKHOCTll llCnOJIh30BaHll51 cpJIyopecu;eHTHoro TeCTa .llATII1 B napa3H­

TOJIOrHH. 

References 

BERGLER, K. G. - ERBER, M. - BOCH, J.: Untersuchungen zur Oberlebensfiihigkeit von 
Sporozysten bzw. Oozysten von Sarcocystis, Toxoplasma, Hammondia und Eimeria unter 
Labor- und Freiland- bedingungen. Berl. Mi.inch. Tierarztl. Wschr. 93, 1980,288-293. 

BOX, E. D. - McGUINNES, T. B.: Sarcocystis in beef from retail outles demonstrated by 
digestion technique. J. Parasitol. 64, 1978, 161-162. 

DUBEY, J. P.: Effect of freezing on the infectivity of Toxoplasma cysts to cats. J. Am. Vet. Med. 
Assoc. 155, 1974, 534-536. 

FAYER, R.: Effect of refrigeration, cooking and freezing on Sarcocystis in beef from food stores. 
Proc. Helminth. Soc. Wash. 42, 1975, 138-140. 

GESTRICH, R. - HEYDORN, A. 0.: Untersuchungen zur Oberlebensdauer von Sarkospori­
dienzysten im Fleisch von Schlachttieren. Berl. Mi.inch. Tierarztl. Wschr. 87, 1974,475-476. 

GOLUBKOV, V. I.: UstojCivost sarkocyst k DI!kotorym faktoram. Veterinarija 5, 1978, 98-99. 
HYMAN, B. C. - MacINNES, A. J.: Rapid detection of malaria and other bloodstream parasites 

by fluorescence microscopy with 4,6-diamidino-2-pheaylindole (DAPI). J. Parasitol. 65, 1979, 
421-425. 

JACOBS, L. - REMINGTON, J. S. - MELTON, M. L.: The resistence of encysted form 
of Toxoplasma gondii. J. Parasitol. 46, 1960, 11-21. 

KOUDELA, B. : Purification of Sarcocystis sp. cystozoites by means of chromatographic gel Sphe­
ron. (in press) 

LEEK, R. G. - FAYER, R.: Infectivity of Sarcocystis in beef and beef products from a retail 
store. Proc. Helmint. Soc. Wash. 45, 1978, 135 -136. 

LUKESOV A, D.: Parasitological problems of sarcocystis in cattle and pigs. C.Sc. dissertation 
thesis. Vysoka skola veterinarni. Brno 1982, 144 pp. 

NIEMANN, H. - SCHILLING, E. - SACHER, B. - SCHMIDT, D.: Der FDA- und DAPI­
-Test. Ein Beitrag zur Vitalitatbeurteilung von Rindembryonen mit Hilfe der Fluoreszenz­
mikroskopie. Berl. Mi.inch. Tierarztl. Wschr. 94, 1981, 441-445. 

RUSSEL, W. C. - NEWMAN, C. - WILLIAMSON, D. H.: A simple cytochemical technique 
for demonstration of DNA in cells infected with mycoplasmas and viruses. Nature 253, 1975, 
461-462. 

SCHILLING, E, - NIEMANN, S. - CHENG, P. - DOEPKE, H. H.: DAPI - a further 
fluorescence test for diagnosing the viability of early cow and rabbit embryos. Zuchthygiene 14, 
1979,170-172. 

SHARMA, S. P. - DUBEY, J. P.: Quantitative survival of Toxoplasma gondii tachyzoites and 
bradyzoites in pepsin and in trypsin solutions. Pm. J. Vet. Res. 42,1981,128-130. 

SOMMER, R. - ROMMEL, H. - LEWETZOW, R.: Die Oberlebensdauer von Toxoplasma­
zysten in Fleisch und Fleischzubereitungen. Die Fleischwirtschaft 45, 1965, 454-457. 


	198453030001
	198453030002
	198453030003
	198453030004
	198453030005
	198453030006
	198453030007
	198453030008
	198453030009
	198453030010
	198453030011
	198453030012
	198453030013
	198453030014
	198453030015
	198453030016
	198453030017
	198453030018
	198453030019
	198453030020
	198453030021
	198453030022
	198453030023
	198453030024
	198453030025
	198453030026
	198453030027
	198453030028
	198453030029
	198453030030
	198453030031
	198453030032
	198453030033
	198453030034
	198453030035
	198453030036
	198453030037
	198453030038
	198453030039
	198453030040
	198453030041
	198453030042
	198453030043
	198453030044
	198453030045
	198453030046
	198453030047
	198453030048
	198453030049
	198453030050
	198453030051
	198453030052
	198453030053
	198453030054
	198453030055
	198453030056
	198453030057
	198453030058
	198453030059
	198453030060
	198453030061
	198453030062
	198453030063
	198453030064
	198453030065
	198453030066
	198453030067
	198453030068
	198453030069
	198453030070
	198453030071
	198453030072
	198453030073
	198453030074
	198453030075
	198453030076
	198453030077
	198453030078
	198453030079
	198453030080
	198453030081
	198453030082
	198453030083
	198453030084
	198453030085
	198453030086
	198453030087
	198453030088
	198453030089
	198453030090
	198453030091



