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drugs were found to possess a 100% effica-
cy against Ogaden isolate of H contortus at
the dose recommended by manufacturers
using the FECRT and controlled
anthelmintic efficacy evaluations tests. The
LD50 values obtained for known susceptible
and resistant reference strains of H contor-
tus were 0.08 μg/mL and 1.28 μg/mL,
respectively, while for that of Ogaden iso-
late, the LD50 value of concentration of
albendazole was 0.06 μg/mL, further vali-
dating the susceptibility of our local isolate
to benzimidazole compounds. The efficacy
of the evaluated anthelmintics can only be
maintained and conserved by wise and bet-
ter utilization of the existing drugs to pre-
vent the inevitable emergence of
anthelmintic resistance as the consequence
of anthelmintic usage.

INTRODUCTION
In livestock production throughout the
world, the use of antiparasitic drugs to con-
trol internal and external parasites is a wide-
spread practice. The number of domestically
available broad-spectrum anthelmintic drugs
has increased since the introduction of thi-
abendazole in the early 1960s. Several
anthelmintics with different modes of action
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ABSTRACT
The efficacy of albendazole and tetramisole
was evaluated against Ogaden isolate of
Haemonchus contortus in experimentally
infected lambs. Thirty Arsi breed experi-
mental lambs were randomly divided into 4
treatment groups, 1 positive control group,
and 1 negative control group. The treatment
groups received on Day 35 post-infection
either of the following compounds: albenda-
zole (Exiptol, ERFAR Pharmaceutical
Laboratories, Greece), albendazole 300-mg
bolus (Star Laboratories, Pakistan),
tetramisole (ERFAR Pharmaceutical
Laboratories, Greece), and tetramisole
(Duxamintic, Star Laboratories, Pakistan).
The efficacy of the drugs was evaluated in
vivo by fecal egg count reduction test
(FECRT) and controlled anthelmintic effica-
cy test. In vitro egg hatch assay was per-
formed using different concentrations of
albendazole on eggs of H contortus, Ogaden
isolate, and the result was compared with
eggs from known susceptible and resistant
reference strains of H contortus. All the
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are available in the market for the control of
helminthosis; however, intensive and indis-
criminate use of these drugs to suppress
infestation has resulted in rapid selection for
resistance.1

Currently, failure of anthelmintics effi-
cacy due to anthelmintic resistance in sheep
and goat nematodes is becoming a wide-
spread threat in Europe, Australia, and
South America and is of increasing impor-
tance in certain African countries like South
Africa and Kenya.2 Waller3 pointed out that
most of the nematodes of domestic animals
posses the capacity to develop resistance to
anthelmintics. Resistance to antiparasitic
drugs in sheep and goats is rapidly increas-
ing, particularly in warm and humid climat-
ic regions, probably due to frequent dosing
and adoption of common management,
nutritional, and therapeutic strategies. Of the
many species of helminths so far reported to
develop resistance to a number of
anthelmintics, Haemonchus contortus is the
most common and frequently reported nem-
atode in many parts of the world.

In Ethiopia, the use of anthelmintics has
been practiced for a long time, taking a con-
siderable share in drug costs spent by the
country in the control of animal diseases.
Smuggling and misuse of veterinary drugs
involving anthelmintics is a widespread
practice in the country. Despite the high use
of albendazole and tetramisole substances in
Ethiopia there are scarce reports on the effi-
cacy of theses anthelmintics against eco-
nomically important parasites such as 
H contortus. The purpose of this study is
therefore to investigate and compare the
efficacy of albendazole and tetramisole
against Ogaden isolate H contortus in
experimentally infected lambs.

MATERIALS AND METHODS

Animals and Experimental Design
A total of 30 male Arsi breed lambs age 4
to 6 months were purchased from open mar-
kets and used as experimental animals. All
the lambs were treated with ivermectin at

0.25 mg/kg live weight to remove any bur-
den of parasites; 4 successive fecal egg
counts were performed on the first, second,
third, and fourth weeks during the first
month of adaptation period. All animals
were housed in an isolation area in con-
crete-based units, and were fed on concen-
trates and locally dried straw throughout the
adaptation period to preclude any accidental
parasitic infections. At the end of the adap-
tation period, the animals were ear-tagged
and allocated randomly to 6 groups of 5 ani-
mals each: Group 1, infected and treated
with albendazole (Exiptol, ERFAR
Pharmaceutical Laboratories, Greece);
Group 2, infected and treated with albenda-
zole 300-mg bolus (Star Laboratories,
Pakistan); Group 3, infected and treated
with tetramisole (ERFAR Pharmaceutical
Laboratories, Greece); Group 4, infected
and treated with tetramisole (Duxamintic,
Star Laboratories, Pakistan); Group 5,
infected and non-treated positive control;
and Group 6, non-infected negative control.

All except group 6 were orally infected
on Day 0 with 4000 infective third-stage
larvae of Ogaden isolate of H contortus.
Except for the positive and negative control
groups (Group 5 and 6), all other animals
were treated on Day 35 post-infection with
their respective drugs indicated above and
according to the manufacturer's dosage rec-
ommendation. On Day 42 post-infection, all
animals were slaughtered. The abomasums
were separately ligated and the contents
examined to count for the number of adult
and immature parasites using classical
counting procedures indicated in MAFF,4

Hansen and Perry,5 and Wood et al.6

Fecal Egg Count Reduction Test
(FECRT)
Fecal samples were collected from each
group of animals on the day of treatment
and on the 10th day after treatment (post-
treatment). The efficacy of each
anthelmintic was determined by comparing
the FECRT from a group of animals before
and after treatment.7 Arithmetic means of
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pre- and post-treatment fecal egg counts of
control and treated groups were used to cal-
culate the percentage efficacy using the fol-
lowing formula:

FECRT % = (T1-T2)/T1 × 100,

where T1 is pre-treatment and T2 is post-
treatment arithmetic mean of egg per gram
(EPG) of feces measured using modified
MacMaster egg counting techniques.8

Failure of efficacy or resistance in Ogaden
isolate of H contortus to the evaluated
anthelmintics is confirmed when the value
of FECRT % is less than 95% and the lower
95% confidence limit of reduction is less
than 90%. If only one of the conditions is
met, resistance is suspected.6,9

Controlled Anthelmintic Efficacy Test
All lambs were slaughtered 10 days after
treatment and the number of worms present
in the lumen and mucosa of the abomasums
recovered and counted. Efficacy percentage
was calculated as the difference between the
geometric mean worm counts in the untreat-
ed control and the treated groups expressed
as a percentage of the geometric mean
worm counts in the control group.7

In Vitro Egg Hatch Assay
In the present study, the egg hatch assay
was conducted and interpreted as outlined in
the WAAVP recommendations.6,9

Pretreatment samples were pooled for all
lambs, and undeveloped eggs were recov-
ered using saturated magnesium sulphate as
a flotation fluid from freshly collected feces
within 2 hours before processing.
Magnesium sulphate was removed from
eggs with excess tap water. The recovered
eggs were adjusted at 50-100 eggs in 100
μL of water and were incubated for 48
hours at 23°C in serial concentrations of
albendazole Greece dissolved in 1% DMSO
ranging from 0 to 8.96 μg/mL.10 The control
was prepared in 5 replicates whereas each
of the different concentrations were pre-
pared in triplicates. Lugol's iodine was used
to stop further hatching, and all eggs and
larvae at each albendazole concentration

were counted as dead, embryonated, or
hatched to L1.

Known susceptible and resistant refer-
ence strains of H contortus (generously
donated by Dr. Jacques Cabaret, INRA de
Tour, France) were used to compare with
the response of the test isolate. The percent-
age of eggs that hatched, were embryonated,
or died at each concentration was deter-
mined by counting the whole content of
each labeled tube under a microscope.
Natural mortality was corrected from the
percentage of eggs that hatched in the con-
trols, and the percentage death value of each
tube was plotted against each different con-
centrations of the anthelmintic under evalu-
ation.7 The estimation of the ED50 values
were performed using a logit model by
GenStat for Windows, 6th edition (VSN
International Ltd., Herts, United Kingdom).

RESULTS

Reduction in Fecal Egg Count
Follow-up of the infection on the basis of a
weekly determination of fecal egg count
indicated that all animals were positive on
Day 21 post-infection and the fecal egg
count was seen to dramatically rise in the
subsequent weeks in all infected groups
(Figure 1). Following treatment with the dif-
ferent types of drugs on Day 35 as per the
experimental design, all the treated groups
were observed to be totally negative for
EPG count a week after treatment. Thus,
compared to the control group, which
remains still positive, and as per the formula
of calculation used to estimate the FECRT,
all 4 anthelmintics reduced the fecal egg
counts by 100% suggesting that the Ogaden
isolate of H contortus is susceptible to all
the 4 tested anthelmintics.

Reduction in Worm Burden
Slaughter of all animals on Day 42 post-
infection and examination of the aboma-
sums unveiled that all the treated groups of
animals, including the negative control
groups, were negative for either larval or
adult stage H contortus, whereas the posi-
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tive control group was harboring an average
of 630 adult worms of H contortus in their
abomasums. As a result of using the calcu-
lations indicated for controlled anthelmintic
efficacy test based on worm count reduc-
tion, it was possible to confirm that Ogaden
isolate of H contortus remained fully sus-
ceptible to both albendazole and tetramisole
produced either by ERFAR Pharmaceutical
Laboratories, Greece, or Star Laboratories,
Pakistan. The percentage efficacy values
calculated for all the anthelmintics were
thus 100%, further supporting the result cal-
culated by FECRT.

In Vitro Egg Hatch Assay
The LD50 values obtained using a logit
model by GenStat for Windows, 6th edition,
of albendazole (Exiptol) evaluated on
Ogaden isolate of H contortus, known sus-
ceptible and resistant strains of H contortus
were 0.06 μg/mL, 0.08 μg/mL, and 1.28
μg/mL, respectively, and the results were
analyzed after correcting for natural mortali-
ty in control dilutions (Figure 2).

DISCUSSION
The efficacy results of the FECRT carried
out and interpreted according to the
WAAVP recommendations6,9 provided evi-
dence of susceptibility of Ogaden isolate of

H contortus to the 4 tested anthelmintic
drugs: albendazole (Exiptol, ERFAR
Pharmaceutical Laboratories, Greece),
albendazole 300-mg bolus (Star
Laboratories, Pakistan), tetramisole
(ERFAR Pharmaceutical Laboratories,
Greece), and tetramisole (Duxamintic, Star
Laboratories, Pakistan). The results of the
controlled anthelmintic efficacy tests based
on reduction in worm burden for each group
of all experimental lambs and the calculated
efficacy percentages of all 4 anthelmintics
based on FECRT were 100%. According to
Coles et al,9 Results of the FECRT below

90% can only be regarded as
strongly suggesting the pres-
ence of anthelmintic resistance.
The FECRT finding is also
supported by the necropsy
analysis in which all the evalu-
ated anthelmintics at the man-
ufacturers' recommended dose
rate have completely removed
all the internally established
Ogaden isolate of H contortus
from all infected lambs, further
validating the 100% efficacy
of all tested drugs. All the
uninfected (negative) control
group lambs were found to be
negative for Haemonchus
worms confirming all the

experimental lambs were kept in conditions
that precluded any accidental infection dur-
ing the whole experimental period.

In our attempt to further validate the
absence of resistance in Ogaden isolate of 
H contortus, the eggs extracted from pooled
fecal samples were subjected to in vitro egg
hatch assay. The results of the egg hatch
assay in comparison with known susceptible
and resistant reference strains showed that
the Ogaden isolate of H contortus was high-
ly susceptibility to benzimidazole drugs
(Figure 2). The LD50 values obtained for
known susceptible and resistant reference
strains were 0.08 μg/mL and 1.28 μg/mL,
respectively, while for that of Ogaden iso-
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Figure 1. EPG Values Before and After Treatment up to the
Day of Slaughtering (Day 42) of the Experimental Lambs (n =
30). ABZ GREE = albendazole Greece group; ABZ PAK = alben-
dazole Pakistan group; TTM GREE = tetramisole Greece group;
TTM PAK = tetramisole Pakistan group; POSI CON = positive
zzcontrol group; NEG CON = negative control group.
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late, the LD50 value of concentration of
albendazole was 0.06 μg/mL. The LD50 of
0.06 μg/mL albendazole for the Ogaden iso-
late of H contortus is within the range of
values indicative of susceptibility reported
elsewhere for benzimidazole susceptible
strains.11 Le Jambre11 reported that nematode
strains resistant to benzimidazoles generally
had an LD50 of more than 0.12 μg/mL.

The results of the present study clearly
indicate that the 3 methods of efficacy eval-
uation techniques were observed to match in
confirming the susceptibility of our Ogaden
isolate of H contortus to albendazole and
thus benzimidazole compounds. This is in
accordance with the recommendations of
WAAVP guidelines that require validation
of the result of FECRT by egg hatch assay.9

Johansen12 also indicated that the egg hatch
assay validated very well and can distin-
guish benzimidazole susceptible and resist-
ant nematodes reliably.

Some of the previous studies made at
field level in Ethiopia suggest the suscepti-
bility of GIT parasites to benzimidazole and
imidazothiazole compounds. Kasahun13

reported susceptibility of GIT parasites to
albendazole and tetramisole in Woliata
Sodo, Hussein et al14 stated the good effica-
cy of albendazole, and Daniel15 also reported
susceptibility of different species of para-
sites to oxfendazole and tetramisole at a
Sebeta farm.

The susceptibility of Ogaden isolate of
H contortus to all tested drugs observed in
this study is indicative of the absence of
development of anthelmintic resistance in
the area of study. One of the probable rea-
sons is due to the very low frequency of
anthelmintic treatment practiced in the area.
In most cases, animals are treated only
when they get sick and as a result there are

large numbers of parasites as
refugia in the study area.

It is also worth mention-
ing that in spite of the con-
siderable variation in cost
and preferences by the pro-
fessionals and user society in
Ethiopia based on the origin
of drugs circulating in the
market, the results obtained
in this study clearly con-
firmed that the evaluated
anthelmintics irrespective of
the country of origin retained
a high level of efficacy

(100%) against Ogaden isolate of H contor-
tus, which is one of the most pathogenically
important parasites of small ruminants. In
our study, the 2 drug origins were taken to
accommodate the concern of most profes-
sionals whereby drugs coming from devel-
oping countries like Pakistan are considered
inefficacious despite the low relative costs
of the drugs on Ethiopian market. This piece
of work therefore disproves the irrational
bias we have towards drugs coming from
developing countries. However, this finding
should not be a guarantee for all and it is
always advisable to undertake regular quali-
ty check-ups for all drugs circulating in
open markets to protect any undesirable
effects, a practice which is absent under the
current Ethiopian condition. The high effi-
cacy of all the studied drugs observed in the
experimental study can only be conserved
and the effective field life of these drugs be
prolonged by relying on better use of the
available anthelmintics that avoids all the
factors that select resistant strains of para-
sites. Hence, all the evaluated anthelmintics

Figure 2. Comparative Findings of Egg Hatch Assay Using
Ogaden Isolate, and Known Susceptible and Resistant
Haemonchus contortus Strains.
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of the different chemical groups can alterna-
tively be used to control this isolate of para-
site in the study area, provided these drugs
are used appropriately and wisely to con-
serve their susceptibility by avoiding all the
advantages that select resistant strain to
these drugs. It should be noted that resist-
ance genes are present in unexposed popula-
tions, albeit at very low frequency, and
serve as a primer in the evolution of resist-
ance when effective selection pressure is
applied.16 This means that resistant individu-
als are already present in a population of
parasites and resistance can be brought
about when the selection pressure of resist-
ant genes is increased.

ACKNOWLEDGEMENT
The authors would like to thank Dr. Jacques
Cabaret, INRA de Tour, France, for gener-
ously donating known susceptible and
resistant reference strains of H contortus.
We are greatly indebted to all staff members
of Parasitology Department of Faculty of
Veterinary of Addis Ababa University for
their help during this experiment. This proj-
ect was financed by the Graduate and
Research Program of Addis Ababa
University.

REFERENCES
1. Waller PJ: Towards sustainable nematode parasite

control of livestock. Vet Parasitol 1993;48:295-
309.

2. Bjorn H, Monrad J, Nansen P: Anthelmintic
resistance in nematode parasites of sheep in
Denmark with special emphasis on levamisole
resistance in Ostertagia circumcincata. Acta Vet
Scand 1991;32:145-154.

3. Waller PJ: Anthelmintic resistance and the future
for round worm control. Vet Parasitol
1987;25:177-191.

4. MAFF: Manual of Veterinary Parasitology
Laboratory Techniques. Technical Bulletin.
London: MAFF;1979:1-129.

5. Hansen J, Perry B: The Epidemiology, Diagnosis
and Control of Helminth Parasites of Ruminants.
2nd edition. Nairobi, Kenya: ILRAD; 1994.

6. Wood IB, Amaral NK, Bairden K, et al: World
Advancement of Veterinary Parasitology
(W.A.A.V.P.) 2nd edition of guidelines for evalu-
ating the efficacy of anthelmintics in ruminants
(bovine, ovine, caprine). Vet Parasitol
1995;58:181-213.

7. Anderson N, Waller PJ: Resistance in Nematodes
to Anthelmintic Drugs. Sydney: CSIRO, Division
of Animal Health; 1985.

8. Soulsby EJL: Helminths, Arthropods, and
Protozoa of Domestic Animals. 7th edition.
London: Bailliere Tindall; 1986.

9. Coles GC, Baier C, Borgsteede HM, et al: World
Association for the Advancement of Veterinary
Parasitology (W.A.A.V.P.). Methods for the
detection of anthelmintic resistance in nematodes
of veterinary importance. Vet Parasitol
1992;44:35-44.

10. Dorny P, Claerebout E, Vercruysse J, Sani R,
Jalila A: Anthelmintic resistance in goats in
peninsular Malaysia. Vet Parasitol 1994;55:327-
342.

11. Le Jambre LF, Southcott WH, Dash KM:
Resistance of selected lines of Haemonchus con-
tortus to thiabendazole, morantel tartarate and lev-
amisole. Int J Parasitol 1976;827-830.

12. Johansen MV: An evaluation of techniques used
for detection of anthelmintic resistance in nema-
tode parasites of domestic livestock. Vet Res
Comm 1989;13:455-466.

13. Kassahun A: Anthelmintic sensitivity in gastroin-
testinal nematodes of small ruminants in Southern
Ethiopia. DVM Thesis, FVM, AAU. Debre Zeit,
Ethiopia. 1997:1-40.

14. Hussein N, Hassen A, Zeleke M: Efficacy of
panacure, rintal and dauxamine against field
infections of gastro-intestinal parasites in goats.
Proceedings of the 11th Annual Conference of the
Ethiopian Veterinary Association. 1997;15-19.

15. Daniel A: A field case in benzimidazole sensitivi-
ty assessment on crossbred dairy cows and indige-
nous zebu cattle at Sebeta. DVM Thesis, FVM,
AAU, Debre Zeit, Ethiopia. 1998.

16. Martin PJ: Nematode control schemes and
anthelmintic resistance. In: Anderson N, Waller
PJ, eds. Resistance in Nematodes to Anthelmintic
Drugs. Australia: CSIRO; 1985:29-40.

Intern J Appl Res Vet Med • Vol. 4, No. 2, 2006.

Vol4Iss2.qxp  6/13/2006  8:10 PM  Page 99



<<
  /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 1.4
  /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 (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


