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SUMMARY

The aim of this study was the comparative analysis of selected methods of identification HAL™ gene which were used for diagnosis of
stress susceptibility and pork meat quality. The object of the investigations were: halothane test, haplotyping method and PCR/RFLP test
It has been confirmed low efficiency of halothane test in the diagnosis of stress sensitivity as well as small usefulness of this test for the
results of diagnosis of pork meat quality. The comparative analysis of investigated methods for meat quality has shown better precision of
PCR/RFLP test then haplotyping method. The HAL genotype within tested material identified by haplotyping method was as follows: 30 NN
(28,6%); 43 Nn (40,9%); 32 nn (30,5%) while by PCR/RFLP analysis 25 NN (23,8%); 51 Nn (48,6%); 29 nn (27,6%). The genotype of 35
(26.7%) pigs was corrected by PCR/RFLP test. The PSE meat, was identified in 71,9% of animals of nn genotype defined by haP]mYpinQ
method, whereas within group of the same HAL genotype but stated by PCR/RFLP 79,3% of pigs showed PSE meat post mortem.

INTRODUCTION

At the present time it is well known that the HALR gene is closely connected with the existing of the PSE meat after the slaughter of'
hogs (SELLIER 1987). Estimated incorrection of halothane test is caused by incomplete penetration of the gene [from 50% to 95% in the
dependence from the breed or line (WEBB 1981)], lack of the possibility for the recognize of the resistance on the stress of homozygous and/
heterozygous as well as not sufficient results of the selection work (WEBB et al. 1987). Above mentioned reasons have created necessity gf
utilization in the breeding practice new and additional testes. Haplotyping method has been widely used which was developed by GAHNE
and JUNEJA (1985) by using genetic test based on the investigation of polymorphism at least 3 among 5 locies (S, GPI, H, A1BG, PGD)
linkage with locus HALD. The association between HAL genotype determined by haplotyping method and meat quality has been shown by
maxy laboratories (SELLIER, 1987).

The ryanodine receptor of the sarcoplasmic reticulum calcium channel gene has been postulated to be the candidate for predisposition

* The research was supported in part by Committee of Scientific Investigations research grants: 5 5314 92 02 (PCR/RFLP test) and

50520 91 01 (HAL-GPI-AIBG-PGD haplotyping and meat quality evaluation).

to porcine malignant hyperthermie. The genotyping test developed by FUJI et al. (1991) involved an amplification of RYR 1 gene fragment

comprising 1843 nucleotide followed by HgiAl restriction endonuclease digestion. Electroforetic separation of digested DNA fragments

allowed HAL genotype identification (PCR/RFLP test). The effect of RYR1 gene on the quality of meat is at the present time the aim of

several investigations (POMMIER and HOUDE 1993, HILBERT et al. 1994, KURYZL et al. 1994a, RUSSO et al. 1994). |
The aim of this work is the comparison analysis of halothane test, haplotyping method and PCR/RFLP test used for the identification

of HAL™ gene in the field of the effectiveness of pig sensitivity on the stress in the connection with the quality of fresh meat.

MATERIAL AND METHODS

The investigations covered 105 German Landrace pigs from one herd. The HAL genotype was identified by HAL-GPI-A1BG-PGD
haplotyping method (according to GAHNE and JUNEJA 1985) and by PCR/RFLP test (according to FUJI et al. 1991). The pigs were
killed by the live weight about 100kg. Meat quality was evaluated on the basis of value of parameters: pHj and Rj measured in M:
longissimus dorsi at 45 minutes post mortem. PSE meat was classified on the basis of pH{ and R{ (HONIKEL and FISHER 1977 in
modification of KOCWIN-PODSIADEA and CHMURA-JANOWIAK (1988).

Table 1

The comparative analysis of diagnostic methods for stress sensitivity RESULTS_ AND DISCUSS_ION . ) .
. . . The effectiveness of the pigs sensitivity diagnosis on the
in connection with the PSE meat stress by using halothan test based on the genetic methods if
The frequency of The frequency of the connection with the frequency of the PSE meat is shown
Genetical | occurence animals animals with PSE in table 1. It has been estimated that disproportion between
Methods groups meat the results of halothane test on the ground of haplotyping
n % n % method and DNA test are effected by uncompleted
HIAIOEmEIEESE H}’I'/ let Zg':; 159 ig'gz penetration of gene (tab. 2). So low noted efficiency 0!
ot 2 19.00 1 55.00 tested method is caused by lack of its ideally. To fh‘_"
Total 105 100.00 35 33.30 parameters which determinate the possibility of the positiveé
Haplotyping method NN 30 28.57 2 6.67 reaction on the halothan according to WEBB (1981) and
HAL-GPI- Nn 43 40.95 10 23.25 MARBRY et al. (1981) influence among others age, mass ¢!
AIBG-PGD nn 32 3048 23 71.87 body and energetic reserve at the moment of testing ¢
- Lotal 103 100.90 33 33:30 sensitive animals. The next element is the estimated positiv®
PCR/RFLP analysis NN 25 23.81 1 4.00 i . . :
No 51 48.57 11 21.57 reaction on the halothan of some animals which are carrief®
nn 29 2762 23 7931 of gene and even of some cases of genetic resistant animals
Total 105 100.00 35 33.30 (tab. 2). The sensitivity on the halothan observed fof

heterozygous animals which were identified by haplotypi“g
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PCR/RFLP test was described in literature by GROBET et al. (1992), HOUDE et al. (1993), SOUTHWOOD et al. (1988) and
1, (1994b).
hei‘L"EL genotypes within tested material identified by HAL-GPI-A1BG-PGD haplotyping were as follows: 30 NN (28,6%), 43 Nn
32 nn (30,5%) while by PCR/RFLP test - 25 NN (23,8%), 51 Nn
__0_.9%){ 29 nn (27,6%). The genotype of 28 pigs was corrected by
[@3'.60 )’LP test (tab. 3). The PSE meat (qualified on the basis of pHj and Table 2 ) .
i dentified in 71,9% of animals of nn genotype defined by The results of halothane test on the basis of genetical

Ry {yping whereas within by PCR/RFLP test - 79,3% of pigs - showed  methods used for the diagnosis for stress sensitivity

3 'Ud and

meat post mortem (tab. 1). About 20% of Nn animals developes PSE o
ost mortem (tab. 1). U Methods Genotype of Halothane test
Noted incorrectness in diagnosis of animals genotype is reflected in animals
s frequency of occurrence of PSE meat for analogical genetical group T - |-
W were identified by investigated methods (tab. 1, 2 and 3). Early made Haplotyping method NN 30 2 2 | 26
parative anaysis of haplotyping method with PCR/RFLP test on the base HAL-GPI- Nn 43 1 3] 39
pig meat quality has shown better precision of test which is based on AIBG-PGD Tmt:al 13025 ;g 161 794
- analysis of gene RYR1 mutation (KURYL et al. 1994a). oD e IiI)N > = R BT
!.". ihe group of stress resistant animals (NN) and heterozygous (Nn), which Nn 51 4 B
re identified by test DNA has been pointed out lower about 2% quantity nn 29 uwl el 9
SE meat but in the group of animals which were stress sensitive (nn) Total 105 20 | 11 | 74
.~ Table3 Ly, M .
The efficiency of identification of animals genotype HAL nearly 8% more than in analogous groups identified by haplotyping
| pyhaplotyping method and PCWLP test method (tab. 1). The linkage disequilibrium coefficient values shown
N HHKEI%?-’IIPIEBH(?%%}) Total by this same authors confirmed the association between nn genotype
: i = I-\In - — (picees) and values of pH| as well as PSE meat occurence. However, the Dg
=5 10 - =0 value determined for HALPHALR - pH1 pair (0,92) suggested more
5 33 5 23 significant association between pHj and HAL genotype defined by
a0 = 3 24 32 PCR/RFLP test (KURYL et al. 1994a).
[ Total (picces) 25 51 29 105

* animals identified the same by both methods: 20(NN)+33(Nn)+24(nn)=77

98 gnimals, which genotypes changed by PCR/RFLP test 26.7%

CONCLUSIONS

1. The low efficiency of halothan test for diagnosis the stress sensitivity and the PSE syndrome has been confirmed.

2. The haplotyping method based on the four linkage loci (HAL-GPI-AIBG-PGD) applied for family material does 73.3% corrected defined
genotypes with comparison to PCR/RFLP test.

'3, The comparative analysis of genetic methods for the need of meat quality diagnostic showed the best precision of PCR/RFLP test.

REFERENCES
FUIIT., OTSU K., ZORZATO F., De LEON S., KHANNA V.K., WEILER J., OBRIEN P.J. and MacLENNAN D.H., 1991. Science, 253,
448-451.01
’GAHNE B., JUNEJA R.K., 1985. Anim. Blood Grps Biochem. Genet., 16, 265-283.
‘GROBET L., HANSET R., DASNOIS C., 1992: Ann, Med. Vet., 136, 249 - 257.
HILBERT F., SETWALD G., MAYR B., 1994: 40th ICoMST, the Hague, Netherlands, S-IV A.06
HONIKEL X.0. & FISHER M., 1977. J. Food Sci., 42, 1633-1636.
HOUDE A, POMMIER S. A., ROY R., 1993: J. Anim. Sci., 71, 1414 - 1418.
KOCWIN-PODSIADIA M., CHMURA-JANOWIAK M., 1988, 6th World. Conf. Anim. Prod. Helsinki 1988 27.06-1.07, 8, 106, 707.
KURYL I, KOCWIN-PODSIADEA M., PRZYBYLSKI W., 1994a: 40th ICoMST, the Hague, Netherlands, S-IV A.05.
KURYL J, KORWIN-KOSSAKOWSKA A. and KOCWIN-PODSIADEA M., 1994b: 11nd Int. Conf. "Influence of genetic and non genetic
.Iralts on carcass and meat quality” , Siedlce 7-8 November, 49-56.
__ImRY J.W. CHRISTIAN L. L., KUHLERS D. L., 1981: J. Hered., 1981, 72, 429 - 430,
'-'RUSS()IER S.A,, HOUDE A, 1993: J. Anim. Sci., 71 (2), 420-425.
' 1 V., NANNI COSTA L., DALL'OLIO S., DAVOLI R., DE GROSSI A, LO FIEGO D. P., ZAMBONELLI P., 1994: 40th
: OMST, the Hague, Netherlands, S-IV A.03
LIER P.1987. A Seminar in the CEC Agricultural Research Programme, Dublin (Ireland), 1985, Ed. Martinus Nijhoff Publishers,

s Dordrecht/Boston/Lancaster, 329-342.
WEBBHAMOOD O. 1, SIMPSON.S.P., WEBB A. J.,1988:Genet. Sel. Evol., 20, 357 - 366.
. Bx 1., 1981: Porcine Stress and Meat Qality- Agricultural Food Research Society, pp. 105 - 124,

o A. 1, SOUTHWOOD 0., J., SIMPSON S., P., 1987: In: Evaluation and control of meat quality in pigs. A seminar in the CEC

8icultural Research Programme, Dublin, Tarrant P., V., Einkeleenboom G. and Monin G. Eds. 1985, 297 - 315.

101




	1995_01_45



