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ABSTRACT

Ten pigs from 2 breeds (5 Mukota, 5 Large
White) were each infected with 150,000 lar-
vae of Trichinella zimbabwensis.
Preinfection whole and clotted blood sam-
ples were collected at Day 0 and thereafter
weekly for 6 weeks. Differential white cell
counts were done on the whole blood while
the clotted blood had creatinine kinase and
lactate dehydrogenase levels determined. On
Day 42, 3 pigs from each group were
slaughtered to determine counts of
Trichinella larvae per gram (LPG) of mus-
cles. The Large White had significantly
higher (P < 0.05) creatinine kinase levels
than Mukota on Days 35 and 42. There
were no significant differences in levels of
lactate dehydrogenase. The Large White
breed recorded significantly higher values
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of white blood cell count on Days 21 and
28. There were no significant differences
between the 2 breeds in the number of LPG
obtained in the masseter, snout, and tongue
muscles.

INTRODUCTION

Trichinellosis is a parasitic infection of
worldwide distribution.! Trichinella species
show a cosmopolitan distribution infecting
mammals primarily with scavenging and
cannibalistic behaviour.? In 1995,
Trichinella larvae were detected in the
muscles of farmed crocodiles (Crocodylus
niloticus)’ in Zimbabwe; this represented
the first observation of a reptile naturally
infected with Trichinella.” Morphological,
biological, biochemical, and molecular
studies have been carried out on this isolate
and it has been found to be a new non-
encapsulated species and was designated
Trichinella zimbabwensis.*
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A considerable amount of work has
been done on the biology and morphologi-
cal characteristics of 7. zimbabwensis.**
Extensive work has also been conducted on
Trichinella infection in pigs but most stud-
ies used Trichinella spiralis, the species
found in the domestic cycle.

Southern Africa has a fairly large popu-
lation of indigenous pigs and the Windsnyer
(long nosed and razor back) type predomi-
nates in Zimbabwe and parts of
Mozambique and Zambia.” The indigenous
pigs in Zimbabwe originate from the
Mukota area of northeastern Zimbabwe,
thus the name for all indigenous pigs in the
country. These are kept mostly in the com-
munal areas of Zimbabwe. Husbandry
involves free ranging during the dry season
and confinement in simple pig houses dur-
ing the rainy season.® These pigs scavenge
for food usually with little or no feed sup-
plementation: these pigs survive under poor
standards of hygiene and this would testify
their disease resistance.®

Trichinella zimbabwensis has been
shown to infect both exotic and indigenous
pigs (Sus scrofa) through several experi-
mental studies.*® However, the differences
in the infectivity of this parasite to indige-
nous and exotic breeds have not been
established.

The aim of this study was to
compare the infectivity of 7. zim-

The animals were randomly divided into 4
groups as shown in Table 1 and were fed
commercial pig feed. Clean water was sup-
plied ad libitum. Each pig was tagged and
housed in an individual pen.

Trichinella Strain and Preparation of
Infection Material

A crocodile (Crocodylus niloticus)-derived
T. zimbabwensis was used to infect the
experimental pigs. The isolate had been
maintained in the laboratory through period-
ic passages in rats (Rattus norvegicus). To
obtain the infection material for the pigs,
rats (R. norvegicus) infected with 7. zim-
babwensis were euthanized and muscles of
each carcass were individually minced.
Two-gram samples were obtained from each
carcass and these were digested using the
HCL-pepsin method and larvae per gram
(LPQG) of the muscle samples were deter-
mined.’ Based on the LPG value obtained,
the muscle samples were divided into por-
tions that contained approximately 150,000
Trichinella first-stage larvae and each por-
tion was fed to the experimental pig.

The pigs were fasted overnight to ensure
ingestion of the infected material the next
morning. The pigs in Groups 1 and 2
(shown in Table 1) were each fed orally
with approximately 150,000 larvae. Groups
3 pigs and 4 were considered as controls.

Table 1. Summary of the Experimental Design.

babwensis to the Zimbabwean _
indigenous pig breed, the Mukota, Group N Status Male Female Larvae/Pig, n
and an exotic breed, the Large 1. Exotic 5 Inoculated 2 3 150,000
White.

2. Mukota 5 Inoculated 3 2 150,000
MATERIALS AND METHODS 3. Exotic 1 Control 1 - 0
Experimental Animals 4. Mukota 1 Control - 1 0

A total of 12 pigs (6 Large White
and 6 Mukota) aged approximately 3
months old were purchased from the
University of Zimbabwe farm piggery unit.
These were transported to the animal house
unit of the Faculty of Veterinary Science,
University of Zimbabwe, where they were
housed for the duration of the experiment.
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Blood Sample Collection and Analysis

Pre-infection clotted and whole blood sam-
ples were collected from the jugular vein
and thereafter collection was done every 7
days up to Day 42 post-infection.
Differential white blood cell (WBC) counts
were done on the whole blood samples. The
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clotted blood samples were centrifuged and
sera were collected into serum tubes. The
serum samples were analyzed for levels of
creatinine kinase (CK) and lactate dehydro-
genase (LDH).

Muscle Tissue Examination

On Day 42 post-infection, a total of 6 pigs
(3 from Group 1 and 3 from Group 2) were
slaughtered. Clotted and EDTA blood sam-
ples were also collected before slaughter.
Muscle samples were collected from the
diaphragm, masseter, intercostal, psoas,
snout, and tongue from each of the slaugh-
tered pigs. The samples were processed
according to a standard HCL-pepsin diges-
tion method.’ The larval counts obtained
were expressed as LPG by dividing the
number of larva counted by the mass of
muscle digested.

Statistical Analysis

A student ¢-test was used to determine the
differences in levels of CK, LDH, and WBC
between the 2 breeds. A 1-way analysis of
variance (ANOVA) was performed on the
log-transformed data (Log [value + 1]) to
determine the difference in LPG obtained
from the different muscles.

RESULTS

No clinical signs were observed in the
infected animals of either breed. In exotic
pigs, mean levels of CK started at 920.3
international units/liter (iuL), dropping to
369 iuL on Day 28, then rising markedly to
1255 iuL on Day 35 and decreasing slightly
to 1320 iuL on Day 42. Levels of CK in
Mukota pigs reached their peak of 732 iuL
on Day 21 and decreased to the normal
range towards the end of the experiment
(Table 2). There were significant differences
(P <0.05) in levels of CK between the 2
breeds on Days 7, 35 and Day 42 with the
Large White breed recording higher levels.
Levels of LDH peaked on Day 14 for
both breeds (exotic, 616 iuL; Mukota, 624
iul) then decreased steadily to reach the
lowest level on Day 21 (exotic, 452 iuL;
Mukota, 510 iuL) (Table 3). There were no
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significant differences in levels of LDH
throughout the whole period, although the
exotic pigs recorded higher levels than the
Mukota.

Table 2. Mean (+ SEM) CK Levels in Exotic
(Large White, n = 5) and Indigenous (Mukota,
n = 5) Pigs Experimentally Infected With
Trichinella zimbabwensis.

Days Post-

Infection Exotic Mukota

7 920.3° + 357.4 229.8°+ 79
14 755.6° £ 207.4  596.6° + 227.4
21 942.8° + 374.1 732.2° + 186.2
28 369" + 87.9 357.6° + 69.6
35 1254.8° + 552.7 329° + 341
42 1319.8° £ 608.7 3490+ 32.8

SEM = standard error of the mean.
Values with different superscripts in a row are signifi-
cantly different (P < 0.05).

Table 3. Mean (+ SEM) LDH Levels in Exotic
(Large White, n = 4) and Indigenous (Mukota,
n = 5) Pigs Experimentally Infected With

Trichinella zimbabwensis.

Days Post-

Infection Exotic Mukota

7 575.3°+54.5 496.5°+25.5
14 6162 + 35.7 624.6° + 39
21 4522 + 39 510.8°+ 44.2
28 51522+ 44.6 486.2° +£ 32.7
35 523°+76.2 478.5°+28.6
42 542.6°+73.2 572.2°+86.4

SEM = standard error of the mean.
Values with similar superscripts in a row are significantly
different (P < 0.05).

There were significant differences (P <
0.05) in the level of WBC between the 2
breeds on Day 21 and Day 28 with the exotic
pigs recording higher counts of 26.1 x 10°/L
and 23.5 x 10°/L for the respective days. The
Mukota pigs recorded values of 16.8 x 10°/L
and 14.6 x 10°/L on the same days. The inoc-
ulated exotic pigs recorded a steady decline
in WBC counts throughout the experimental
period, while the inoculated Mukota pigs
showed a slow increase up to Day 21, then a
slight decline at Day 28 before increasing
sharply by Day 42 (Table 4).
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There were significant differences (P <
0.05) in mean LPG for the diaphragm
between the 2 breeds with the Mukota hav-
ing more larvae than the exotic breed and
no significant differences in mean LPG
between the breeds for the masseter, snout,
intercostal and tongue muscles (Table 5).

Table 4. Mean (+ SEM) WBC Counts (x10°%) in
Exotic (Large White, n = 5) and Indigenous
(Mukota, n = 5) Pigs Experimentally Infected
With Trichinella zimbabwensis.

Days Post-

Infection Exotic Mukota
7 27.7°+ 4 15.52+ 2.5
14 26.8"+ 2.7 16.8°+ 2.4
21 26.1°+ 4.2 16.8°+ 1.6
28 235+ 5 147°+1.8
35 23.2°+53 15622+ 22
42 20.7° £ 2.9 19.4°+4.9

SEM = standard error of the mean.
Values with different superscripts in a row are signifi-
cantly different (P < 0.05).

ed decreasing levels up to the end of the
experiment. The Large White breed record-
ed the lowest level on Day 28, and there-
after the CK levels began to rise until the
end of the experiment

The damage and increased permeability
of the muscle cell membrane result in
increased tissue permeability’ and therefore
significant increases in levels of these
enzymes in serum. This differs from an
experiment where no influence on the mus-
cle enzymes by trichinellosis in raccoon
dogs was recorded."

The LDH levels recorded did not signif-
icantly vary between the 2 breeds. The trend
observed in the levels of CK and WBC indi-
cated that the parasite induced greater reac-
tions in the Large White pigs compared
with the Mukota breed. This could be a
result of the Mukota breed being tolerant to
infection with the parasite.

Leukocytosis is common early in
trichinellosis.””" It is correlated with the
intensity of the infection in the host, and only
the adult stage of Trichinella has been shown
to elicit eosinophilia."” The eosinophils infil-
trate the infected portion of intestinal tissue

Table 5. Mean (x SEM) LPG of Muscle From Different Muscles in Exotic (Large White, n = 3) and
Indigenous (Mukota, n = 3) Pigs Infected With Trichinella zimbabwensis at Day 42 Post-Infection.

Breed N Diaphragm Masseter Psoas Snout Intercostal Tongue
Exotic 3 0.22+0.1 6.7°+2.8 27°+28 1.3°+1.0 4.6°+4.1 322124
Mukota 3 246°+3.5 53°+6.4 0.1°+ 0.1 21°+1.9 05°+04 6.2°+6.2

SEM = standard error of the mean.

Values with different superscripts in a row are significantly different (P < 0.05).

DISCUSSION

It appears from this study that 7. zimbab-
wensis is more infective to the exotic breed
of pig (Large White) than to the indigenous
breed (Mukota). The exotic breed recorded
higher levels of CK than the Mukota pigs
throughout the whole period of the experi-
ment. For both breeds, CK levels peaked on
Day 21. After the peak, the Mukota record-
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and locate adjacent to the adult worms and
then enter into damaged muscle tissue after
newborn larvae penetrate them."

The life cycle of Trichinella can be sep-
arated into an enteric, a vascular, and a
muscular phase."” It is during the muscular
phase that the Trichinella parasites enter
muscle tissue and cause considerable dam-
age during this process. When there is dam-
age to smooth, heart, or skeletal
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musculature, the level of some enzymes in
serum such as CK, LDH, and aspartate
aminotransferase are elevated.” These
enzymes are valuable tools used in the early
detection of muscle wastage as a result of
ischemia, injury, or inflammation."

No clinical signs associated with
trichinellosis were seen in any of the ani-
mals. Absence of clinical signs in reindeer
experimentally infected with T. spiralis and
Trichinella nativa has also been recorded.”
However, trichinellosis in mice has been
reported to cause decreased ambulatory and
exploratory activity. This is thought to ren-
der the host more vulnerable to predation
and thus enhance parasite transmission.?'*

Differences in infectivity of isolates of
Trichinella in different hosts are probably
due to the degree of immunological
response of the host.” Differences in infec-
tivity could be a result of differences of the
number of adults that manage to establish
during the intestinal phase. But this would
have a very marked difference in the mean
LPG recorded for the different muscles in
the 2 breeds of pigs. Significant differences
in mean LPG were observed in the
diaphragm and psoas muscles only. Thus, it
is highly unlikely that differences in infec-
tivity as measured by CK, LDH, WBC, and
LPG are due to differences in the establish-
ment of the parasites in the muscles of the 2
breeds of pigs.

Based on results from this study, it
appears that the indigenous Mukota breed is
more tolerant to infection with 7. zimbab-
wensis than the Large White. However,
more studies need to be conducted on this
aspect in particular concerning 7. zimbab-
wensis infection in the Mukota breed.

REFERENCES

1. Kociecka W: Trichinosis: human disease, diagno-
sis and treatment. Vet Parasitol 2000;93:365-383.

2. Kapel CMO: Experimental infections with sylvat-
ic and domestic Trichinella species in wild boars,
infectivity, muscle larva distribution and antibody
response. J Parasitol 2000;93:263-278.

3. Foggin CM, Vassilev GD, Widdowson MA:
Infection with Trichinella in farmed crocodiles

Intern J Appl Res Vet Med * Vol. 4, No. 4, 2006.

11.

12.

13.

14.

15.

17.

(Crocodylus niloticus) in Zimbabwe. Abstract
book on 16th International Conference of the
World Association for the Advancement of
Veterinary Parasitology. Sun City, South Africa:
August 10-15, 1997.

Pozio E, Foggin CM, Marucci G, et al:
Trichinella zimbabwensis n.sp. (Nematoda), a
new non-encapsulated species from crocodiles
(Crocodylus niloticus) in Zimbabwe also infecting
mammals. Int J Parasitol 2002;32:1787-1799.
Mukaratirwa S, Foggin CM: Infectivity of
Trichinella species isolated from Crocodylus
niloticus to the indigenous Zimbabwean pig
(Mukota). Int J Parasitol 1999;29:1129-1131.
Mukaratirwa S, Magwedere K, Matenga E,
Foggin CM: Transmission studies on Trichinella
species isolated from Crocodylus niloticus and
efficacy of fenbendazole and levamisole against
muscle L1 stages in Balb C mice. Onderst J Vet
Res 2001;68:21-25.

Kaufmann J: Parasitic infections of domestic ani-
mals. Basel: Birkhduser Verlag; 1996.

Scherf BD: Research report. Department of
Research and Specialist Services. Ministry of
Agriculture, Zimbabwe: 1990.

Kaufmann J: Parasitic infections of domestic ani-
mals. Basel: Birkhduser Verlag; 1996.

. Boczon K, Winiecka W, Kociecka W, Hadas E,

Andrzejewska I: The diagnostic value of enzymat-
ic and immunological test in human trichinellosis.
Tropenmed Parasitol (Stuttgart) 1981;32:109-
114.

Nareaho AN, Sankari S, Mikkonen T, Oivanen L,
Sukura A: Clinical features of experimental
trichinellosis in the raccoon dog (Nyctereutes pro-
cynoides). Vet Parasitol 2000;91:79-91.

Pawlowski ZS: Clinical aspects in man. In:
Campbell WC, ed. Trichinella and Trichinosis.
New York: Plenum Press; 1983:367-401.

Kefeni H, Bero G: Trichinosis from wild boar
meat in Gojjam, North West Ethiopia. 7rop
Geogr Med 1992;44:278-280.

Kogiecka W: Early clinical syndromes of severe
trichinellosis. In: Campbell WS, Pozio E, Bruschi
F, eds. Trichinellosis. Proceedings of the 8th
International Conference on Trichinellosis, 1993.
Rome: Istituto Superiore di Sanita Press;
1993:481-486.

Capo V, Despommier DD: Clinical aspects of
infection with Trichinella species. Clin Microbiol
Rev 1996;9:47-54.

Despommier DD, Weisbroth S, Fass C:
Circulating eosinophils and trichinosis in the rat:
the stage responsible for induction during infec-
tion. J Parasitol 1974,6:280-284.

Despommier DD: Adaptive changes in muscle
fibres infected with Trichinella spiralis. Am J
Pathol 1975;78:477-496.

305



18. Al-Qarawi AA, Abdel-Rahman HA, Mougy El 21. Rau ME: Loss of behavioural dominance in male

SA: Activities of diagnostic enzymes and lipid mice infected with Trichinella spiralis.

content in camel (Camelus dromedarius) blood Parasitology 1984;88:371-373.

vessel. Acta Veterinaria BRNO 2002;71:19-22. 22. Zohar AS, Rau ME: The role of muscle larvae of
19. Sacher RA, McPherson RA, Campos JM: Trichinella spiralis in the behavioural alterations

Widmann's clinical interpretation of laboratory of the mouse host. J Parasitol 1986;72:464-466.

test. Philadelphia, Pa: F. A. Davis Company; 23. Sukhdeo MVK, Meerovitch E: A biological expla-

1991:133. nation for the differences in infectivity of geo-
20. Oksanen A, Oivanen L, Eloranta E, Tirkkonen T, graphical isolates of Trichinella. Can J Zool

Asbakk K: Experimental trichinellosis in reindeer. 1980;58:1227-1231.

J Parasitol 2000;86:763-767.

306 Intern J Appl Res Vet Med + Vol. 4, No. 4, 2006.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


