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a  b  s  t  r  a  c  t

The  aim  of  this  study  was  to  evaluate,  in  a  commercial  feedlot,  the effect  of  different
anthelmintic  drugs  on  the productivity  of  naturally  infected  calves  from  a cow–calf  opera-
tion, where  resistance  to ivermectin  (IVM)  has  been  previously  detected.  The  study  began
with the  random  selection  of  80 calves  whose  weight  was  132  ± 12  kg.  Four  groups  were
made:  IVM,  ricobendazole  (RBZ),  ricobendazole  plus  levamisol  (RBZ  +  LEV)  and  a  control
group (CG)  without  treatment.  On  days  0,  21,  42, 70,  98  and  126,  manual  collection  of  fecal
matter  and  individual  weight  were  registered.  Mixed  SAS  procedure  was  used  for statistical
analysis.  The  percentages  of  fecal  egg  count  reduction  test  (FECRT)  calculated  21days  post
treatment  (PT)  were  18%, 96%  and  100%  for the IVM,  RBZ and  RBZ +  LEV  groups,  respectively.
Body  weight  (± SEM)  at the end of  the  trial  was  266  kg  (±0.9),  269  kg (±1.1),  276 kg  (±1.3),
280  kg (±1.9)  for CG,  IVM,  RBZ  and RBZ  +  LEV  groups,  respectively.  The  effect  on  live  weight
was  highly  significant  (p <  0001).
After  126  days  of fattening,  the  deleterious  effect  of the  combination  of  Cooperia  and
Haemonchus  in the  IVM  group  on body  weight  was  evident.  Undetected  animals  carrying
anthelmintic  resistant  (AR)  worms  entering  the  feedlot,  could  cause  major  productivity
losses.

© 2014  Elsevier  B.V.  All  rights  reserved.
Introduction

Gastrointestinal nematodes (GIN) are an important
health problem and cause a significant productivity loss
in growing calves (Waller, 2003; Entrocasso et al., 2008).

The consequences vary from lower daily weight gain,
lower milk production up to animal death (Ames et al.,
1969; Entrocasso, 1994; Guzmán et al., 2010). GIN control
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has been based mainly on the use of anthelmintic drugs,
regardless of other epidemiological factors such as par-
asitic population in shelters (non-drug-exposed), pasture
rotation, rainfall and susceptibility according to animal cat-
egory (Cristel and Suárez, 2006; Sievers and Alocilla, 2007).
Prevention and control strategies using chemicals contin-
uously and indiscriminately has favored the selection of
resistance in cattle nematodes (Cristel and Suárez, 2006;
Kaplan and Vidyashankar, 2012). Anthelmintic resistance

(AR) has been reported in North and South America, Africa,
Oceania and Europe (van Wyk  et al., 1999; Anziani et al.,
2001, 2004; Fiel et al., 2001; Coles, 2002; Gasbarre et al.,
2009a; Mejia et al., 2003; Demeler et al., 2009; Jackson et al.,
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006; Waghorn et al., 2006; Soutello et al., 2007; Suarez
nd Cristel, 2007). In the Northeast of Argentina IVM is
sed to control the common tick Rhipicephalus (Boophilus)
icroplus,  which contributes to AR due to regular and

ong exposure of GIN to these compounds (Coles, 2002;
aracostantogolo et al., 2005). Combination of anthelmintic
rugs from different chemical groups has been suggested
s an alternative parasite control strategy where failure of
ndividual drugs is documented (Entrocasso et al., 2008;
asbarre et al., 2009b; Bartram et al., 2012).

In Argentina, more than 1.100.000 animals a year are
attened in feedlots (Rossanigo et al., 2010). Weight loss due
o lack of drug efficacy as a result of AR could be substantial
n these production systems (Fazzio et al., 2012).

The aim of this trial was to test, in a commercial feedlot,
he effect of different anthelmintic drugs on the productiv-
ty of naturally infected calves from a cow–calf operation,

here resistance to IVM has been previously detected.

aterials and methods

This study was carried out in 2013, from April to August,
n a commercial feedlot in the city of Marcos Paz (−34◦08′S,
8◦08′W),  Province of Buenos Aires. Calves came from

 sub-tropical area near the city of Esquina (27◦27′S,
8◦49′W),  Province of Corrientes, where cattle and sheep
oexist in the same fields. Bos indicus × Bos taurus cross-
red animals had a history of frequent tick treatments with
VM, which led to AR in GIN. After being transported 900 km
o the south, animals arrived at the feedlot and remained
n pens where they had access to rolls of hay and fresh

ater for 72 h. The sanitary routine was one dose of polyva-
ent clostridial vaccine (Policlostrigen®-Biogénesis-Bagó)
nd an injectable broad-spectrum antibiotic (Tilmicosina,
axityl®-Biogénesis-Bagó). The diet was based on corn

rain, sunflower meal, wheat bran and vitamin-mineral
upplement. Protein and fiber content in the initial diet was
5% and 25%, respectively. Then, it decreased progressively
o 12% and 8% in the finishing diet.

The study began 72 h after arrival, when 80 calves
n good health, aged between 4 and 5 months and

hose weight was 132 ± 12 kg were randomly selected. All
alves were given an individual ear-tag number. On trial
ay 0, four groups were made: one group was injected
.2 mg/kg b.w. of ivermectin1% (Ivomec® Merial-IVM);
nother received 7.5 mg/kg b.w. of ricobendazole 10%
Axilur PI® Intervet-RBZ); a third group was treated with
.5 mg/kg b.w. of RBZ and 8 mg/kg b.w. of levamisole
Axilur PI®  Intervet + Fosfamisol MV® Biogénesis-Bagó-
BZ + LEV). The control group (CG) remained without
reatment. On days 0, 21, 42, 70, 98 and 126, manual col-
ection of fecal matter from the rectum and individual

eight were registered. Individual egg counts were per-
ormed using the modified McMaster technique (Roberts
nd O’sullivan, 1950) where each egg counted represented
0 eggs/gram of faeces. For third-stage larvae differentia-
ion in every group, pooled fecal culture was carried out

wice (Niec, 1968; van Wyk  et al., 2004).

The statistical analyses were run with the mixed pro-
edure of SAS (9.1) including the random effect for each
nimal (experimental unit), and the fixed effects of time (0
ology 206 (2014) 240–245 241

vs. 21 vs. 42 vs. 70 vs. 98 vs. 126), treatment (CTL vs. IVM vs.
RBZ vs. RBL + LEV) and their interaction (time × treatment).
The Slice option was used to detect statistical differences
at every time point.

From a total of 20 animals per group, 14 animals
with EPG > 120 and <1840 at day 0 were selected to
evaluate the dynamics of EPG and FECRT. Finally, the
percentages of FECRT were calculated by means of the
formula provided by Coles et al. (1992), where reduc-
tion percentage is 100 × [1 − (T/C)], T is the arithmetic
mean of the pos-treatment (PT) group on day 21 and
C is the EPG arithmetic mean of the CG on day 21 PT.
For statistical analysis, the program FECRT v4.0 available
on http://www.vetsci.usyd.edu.au/sheepwormcontrol was
used.

Results

Time had a highly significant effect on EPG (p < 0.001,
Fig. 1). According to contrast this effect was highly sig-
nificant (p < 0.001). Treatment also had effect on EPG
(p = 0.045, Fig. 1). Finally, time × treatment had an effect
on EPG (p < 0.001, Fig. 1). On PT day 21, FECRT showed
significant differences among groups. The IVM showed
an 18% decrease, whereas in calves which were adminis-
tered RBZ + LEV, the decrease reached 100% (Table 1). This
demonstrates presence of AR in the IVM group.

Parasitic genera found in stool cultures of the IVM
group were Cooperia and − in lesser amount − Haemonchus
(Table 2). H. contortus and H. placei L3 were identified and
prevailed according to treatment received (Fig. 2). H. con-
tortus L3 was the only species of this genus recovered after
treatment with RBZ, while H. contortus and H. placei L3 were
recovered in the IVM group coprocultures.

As regards live weight, time had a significant effect
(p < 0.001, Table 3). Conversely, treatment had no effect
whatsoever on live weight (p = 0.482, Table 3). Finally, time
x treatment had an effect on live weight (p < 0.001, Table 3).

Discussion

Resistance to macrocyclic lactones in cattle GIN has
been referred to in studies carried out in Argentina (Anziani
et al., 2001, 2004; Mejia et al., 2003; Fiel et al., 2005).
However, it should be highlighted that there are data of
AR to other compounds such as benzimidazoles (Anziani
et al., 2001; Mejia et al., 2003; Caracostantogolo et al.,
2005). Thus, it is necessary to evaluate the efficacy of the
anthelmintics used in animals entering a feedlot.

Great amount of calves are kept in feedlots without
parasitic control and without clinical signs of parasitism.
The results of this trial show that there exists productiv-
ity loss and significantly less weight gain in feedlot calves
caused by presence of AR to GIN. However, reports of par-
asitic gastroenteritis outbreaks are unusual (Coles, 2002).
A likely explanation is that, at least in Argentine feedlots,
re-infestation due to gastrointestinal nematodes hardly

occurs and the prevailing genus in feedlot cattle is Cooperia
due to the extensive use of IVM in cow–calf operations.
Besides, Cooperia sp, does not show significant clinical
features, as it is the case with parasite genera of higher

http://www.vetsci.usyd.edu.au/sheepwormcontrol


242 L.E. Fazzio et al. / Veterinary Parasitology 206 (2014) 240–245

alves. CT
endazo
Fig. 1. Effect of anthelmintic treatment on fecal eggs per gram in feedlot c
b.w.  of ivermectin 1%); RBZ: ricobendazole group (7.5 mg/kg b.w. of ricob
dazole and 8 mg/kg b.w. of levamisole) **p-value < 0.01, of slice option.

pathogenicity such as Ostertagia ostertagi (Fiel et al., 2005;
Gasbarre et al., 2009b). Nevertheless, production decrease
caused by Cooperia sp. has already been reported (Herlich,
1965; Keith, 1967; Louvandini et al., 2009; Stromberg
et al., 2011) as well as the impact of this genus combined
with Haemonchus sp. in feedlot calves (Fazzio et al., 2011,
2012). In this trial, the prevailing parasite genus in PT fecal
cultures was Cooperia, while Haemonchus was present in
smaller amounts.

FECRT showed the low efficacy of IVM against Coope-
ria and Haemonchus genera, since the decrease was  only
23% and 0%, respectively (Table 1). AR to IVM is frequent
in animals from the Northeast of Argentina, where expo-
sure of GIN to macrocyclic lactones is frequent, since they

are used to control Rhipicepalus microplus (Coles, 2002; Fiel
et al., 2005).

The low efficacy of RBZ and IVM against Haemonchus
sp. can be explained due to the coexistence of cattle with

Table 1
Percentage of egg count reduction in feedlot calves 21 days post-treatment receiv

All genera 

IVMa 18% (0–56) 

RBZb 96% (86–99) 

RBZ  + LEVc 100% (100–100) 

Mean (95%CI): mean egg count reduction expressed in percentage (95% confiden
a IVM: Ivermectin group (0.2 mg/kg b.w. of ivermectin 1%).
b RBZ: Ricobendazole group (7.5 mg/kg b.w. of ricobendazole 10%).
c RBZ + LEV: Ricobendazole + Levamisole (7.5 mg/kg b.w. of ricobendazole and 8
L: Control group (without treatment); IVM: ivermectin group (0.2 mg/kg
le 10%); RBZ + LEV: ricobendazole + levamisol (7.5 mg/kg b.w. of ricoben-

sheep on the farm of origin and the lack of efficacy of
this drug in sheep parasites because of their resistance
to it. Different percentages of L3 of H. contortus were
found in calves’ coproculture according to the anthelmintic
drug used (Fig. 2). This finding agrees with Gasbarre et al.
(2009a), who recovered H. contortus from calves treated
with benzimidazoles as well as H. placei and H. contortus
in animals receiving different avermectines. In this trial, L3
of H. contortus in the RBZ group were recovered from the
coprocultures of calves until day 70. These data are con-
sistent with those found by Guzmán et al. (2011), who
infected calves experimentally with H. contortus L3 and
were able to recover adults 45 days post infection, but not
in 90 days. This confirms that there is cross-transmission

between sheep and cattle, although these parasites have a
short half-life in bovines. However, H. contortus has been
recovered from calves grazing pastures without sheep for
more than 40 years and was explained by an adaptation

ing ivermectin, ricobendazole and ricobendazole + levamisole.

Cooperia Haemonchus
Mean (95% CI)

23% (0–59) 0% (0–29)
98% (93–99) 72% (17–92)

100% (100–100) 100% (100–100)

ce intervals).

 mg/kg b.w. of levamisole).
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Table  2
Effect of anthelmintic treatment on the percentage of recovered larvae in feedlot calves.*

Day

0 21 42 70 98 126

CTL
Coop1 91 92 90 95 97 97
Haem2 9 8 10 5 3 3
n◦ L3 identified 211 200 190 200 200 200

IVM
Coop1 91 87 95 93 100 100
Haem2 9 13 5 7 0 0
n◦ L3 identified 211 200 180 186 190 200

RBZ

Coop1 91 46 55 83 90 100
Haem2 9 54 45 17 0 0
Trich3 0 0 0 0 10 0
n◦ L3 identified 211 52 33 29 10 6

CTL: Control group (without treatment); IVM: ivermectin group (0.2 mg/kg b.w. of ivermectin 1%); RBZ: ricobendazole group (7.5 mg/kg b.w. of ricobendazole
10%).

* Data of ricobendazole + levamisole group (RBZ + LEV) not shown because were not recovered L3.
1 Coop: Cooperia sp.
2 Haem: Haemonchus sp.
3 Tricho: Trichostrongylus sp.

Table 3
Effect of antiparasite treatment on live weight in feedlot calves.

Day (LSM kg ± SE)

0 21 42 70 98 126

CTL 134 ± 2.1a 149 ± 1.8a 181 ± 1.6a 219 ± 2.0a 242 ± 1.1a 266 ± 0.9A

IVM 132 ± 2.0a 149 ± 1.5a 184 ± 1.5a 222 ± 1.8)a 243 ± 0.8a 269 ± 1.1A

RBZ 132 ± 1.8a 153 ± 2.1ab 185 ± 1.2ab 225 ± 1.5ab 249 ± 1.5b 276 ± 1.3B

RBZ + LEV 131 ± 1.9a 155 ± 1.9b 189 ± 0.7b 227 ± 1.1b 252 ± 1.6b 280 ± 1.9B

C  b.w. of i
1 le and 8 

D

o
2

w
G
(

F
i
g

TL: control group (without treatment); IVM: ivermectin group (0.2 mg/kg
0%);  RBZ + LEV: ricobendazole + levamisol (7.5 mg/kg b.w. of ricobendazo
ifferent capital letters within column means p < 0.01.

f the cycle of the sheep parasite in cattle (Gasbarre et al.,
009a).
The decrease in FECRT in the RBZ and RBZ + LEV groups
as higher than 95%. Significant productivity loss due to
IN is unlikely to occur with such percentage of efficacy

Coles et al., 2006). In this trial, groups showing a higher

ig. 2. Haemonchus species (L3) identified in feedlot calves in groups ivermectin, r
vermectin group (0.2 mg/kg b.w. of ivermectin 1%); RBZ: ricobendazole group (7
roup  not shown because L3were not recovered.
vermectin1%); RBZ: ricobendazole group (7.5 mg/kg b.w. of ricobendazole
mg/kg b.w. of levamisole). Different letters within column means p < 0.05.

percentage of FECRT also showed a better yield in live
weight (Tables 1 and 3). The combined pathogenic effect

of Cooperia and Haemonchus was observed even after 126
days of fattening. There is a difference of 11.4% and 8.3%
in b.w. kg when the IVM group is compared with the
RBZ + LEV and with the RBZ group, respectively. Reinhardt

icobendazole and control*. CG: Control group (without treatment); IVM:
.5 mg/kg b.w. of ricobendazole 10%). *Data of ricobendazole + levamisole
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et al. (2006) noted daily weight loss in feedlot, even with a
low worm count and absence of highly pathogenic parasite
genera such as Ostertagia ostertagi. The study also suggests
that drug combination improves antiparasite efficacy and
that the rapid effect of bencimidazoles against GIN could
benefit weight yield.

EPG counts in feedlot animals decrease over time, even
in groups under no anthelmintic treatment (Smith et al.,
2000). EPG count in this study also diminished as calves
remained in feedlots, regardless of the efficiency of the
treatment administered. Nevertheless, EPG count decrease
was progressive and hardly significant (Fig. 1), probably
because of low immune response to GIN, since animals
were young (4–5 months old) and exposed to stressful
experiences such as transportation and feedlot adaptation.
This phenomenon differs from previous findings by the
authors which worked with older animals (Fazzio et al.,
2012). The major difference in body weight among groups
with low and a high efficacy was observed on PT day 126.
On PT day 21, the RBZ group, despite having high antipar-
asite efficacy, did not show any marked difference with
the CG and IVM groups. Presumably, this is because the
number of animals used for the test was low. However, in
previous trials, significant differences in weight gains were
found as from week 3 PT (Fazzio et al., 2011, 2012). Ames
et al. (1969) observed in the late months of the 150 days
fattening period, compensatory growth in heifers without
anthelmintic treatment compared with the treated group.
However, the difference was of 29 kg. b.w. that could not
be compensated. In Argentina, fattening cycles do not go
beyond 100–130 days in the pens and productivity loss due
to GIN is unlikely to be compensated in the case of short
cycles. Taking into account that weight gain in the different
groups, it could be the case that GIN were not eliminated
during the trial. Rather, they got older and oviposition
diminished. Despite low EPG count in the IVM and the
CG groups near the end of the trial (days 98 and 126),
differences in weight remained throughout the observa-
tion period and even increased over time. Trials involving
necropsy and counting parasite burdens would be nec-
essary to know how parasite populations behave while
animals remain in the feedlot (mainly when the correlation
between parasite burden and EPG is missed) as it occurs
when parasites get older due to absence of reinfestation
and the greater influence of the immune system on ovipo-
sition (Claerebout and Vercruysse, 2000).

Conclusion

Gastrointestinal parasitism in feedlot has a negative
impact on productivity. Greater AR makes it essential to
carry out PT controls to test the real anthelmintic effect
on the parasites in animals finished in feedlots. Failures
in anthelmintic treatment may  cause losses of more than
10 kg b.w. per animal in each fattening cycle, even when
the genus involved is mainly Cooperia sp.
Conflict of interest

The authors have no conflicts of interest.
ology 206 (2014) 240–245

Acknowledgements

This work was supported by a grant of the “Instituto
de Promoción de la Carne Vacuna (IPCVA)”, Argentina. The
sponsors had no involvement in the study design, collec-
tion, analysis or interpretation of data presented in this
paper. We  appreciated the English correction by Mr.  Sebas-
tian Streitenberger.

References

Ames, E.R., Rubin, R., Matsushima, J.K., 1969. Effects of gastrointestinal
nematode parasites on performance in feedlot cattle. J. Anim. Sci. 28
(5), 698–704.

Anziani, O.S., Guglielmone, A.A., Zimmermann, G., Vazquez, R., Suarez,
V.R., 2001. Avermectin resistance to Cooperia pectinata in cattle in
Argentina. Vet. Rec. 149 (2), 58–59.

Anziani, O.S., Suarez, V.R., Guglielmone, A.A., Wanker, O., Grande, H., Coles,
G., 2004. Resistance to benzimidazole and avermectinanthelmintics in
cattle nematodes in Argentina. Vet. Parasitol. 122 (4), 303–306.

Bartram, D.J., Leathwick, D.M., Taylor, M.A., Geurden, T., Maeder, S.J., 2012.
The role of combination anthelmintic formulations in the sustainable
control of sheep nematodes. Vet. Parasitol. 186 (3–4), 151–158.

Caracostantogolo, J., Castaño, R., Cutullé, Ch., Cetrá, B., Lamberti, R.,
Olaechea, F., Ruiz, M.,  Schapiro, J., Martínez, M.,  Balbiani, G., Castro,
M.,  2005. Evaluación de la resistencia a los antihelmínticos en rumi-
antes en Argentina. In: Eddi, C., Vargas Terán, M.  (Eds.), Resistencia a
los  Antiparasitarios Internos en Argentina. FAO Producción y Sanidad
Animal, Roma, Italia, pp. 7–34.

Claerebout, E., Vercruysse, J., 2000. The immune response and the eval-
uation of acquired immunity against gastrointestinal nematodes in
cattle: a review. Parasitology 120 (Suppl.), 25–42.

Coles, G.C., 2002. Cattle nematodes resistant to anthelmintics: why so few
cases? Vet. Res. 33 (5), 481–489.

Coles, G.C., Bauer, C., Borgsteede, F.H.M., Geerts, S., Klei, T.R., Taylor,
M.A., Waller, P.J., 1992. 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. 44 (1–2), 35–44.

Coles, G.C., Jackson, F., Pomroy, W.E., Prichard, R.K., vonSamson-
Himmelstjerna, G., Silvestre, A., Taylor, M.A., Vercruysse, J., 2006.
The detection of anthelmintic resistance in nematodes of veterinary
importance. Vet. Parasitol. 136 (3–4), 167–185.

Cristel, S.L., Suárez, V.H., 2006. Resistencia Antihelimíntica: evaluación de
la prueba de reducción del conteo de huevos. RIA 35 (3), 29–43.

Demeler, J., Van Zeveren, A.M.J., Kleinschmidt, N., Vercruysse, J., Höglund,
J., Koopmann, R., Cabaret, J., Claerebout, E., Areskog, M.,  von Samson-
Himmelstjerna, G., 2009. Monitoring the efficacy of ivermectin and
albendazole in gastro intestinal nematodes of cattle in Northern
Europe. Vet. Parasitol. 160, 109–115.

Entrocasso, C., 1994. Fisiopatología del parasitismo gastroentérico. In:
Nari, A., Fiel, C.A. (Eds.), Enfermedades parasitarias de importancia
económica en bovinos. Bases epidemiológicas para su prevención y
control. Hemisferio Sur (R.O.U.), pp. 3–17.

Entrocasso, C., Alvarez, L., Manazza, J., Lifschitz, A., Borda, B., Virkel,
G., Mottier, L., Lanusse, C., 2008. Clinical efficacy assessment of the
albendazole-ivermectin combination in lambs parasitized with resis-
tant nematodes. Vet. Parasitol. 155 (3–4), 249–256.

Fazzio, L.E., Yacachury, N., Galvan, W.R., Peruzzo, E., Sánchez, R.O., Gimeno,
E.J., 2012. Impact of ivermectin-resistant gastrointestinal nematodes
in  feedlot cattle in Argentina. Pesq. Vet. Bras. 32 (5), 419–423.

Fazzio, L.E., Yacachury, N., Galvan, W.R., Peruzzo, E., Streitenberger,
N., Sánchez, R.O., 2011. Efecto de nematodes gastrointestinales
resistentes a ivermectina en engorde a corral: Observaciones prelim-
inares. Vet. Arg. 28 (283), 1–14.

Fiel, C.A., Saumell, C., Steffan, P., Rodriguez, E., 2001. Resistance of Coope-
ria to ivermectin treatments in grazing cattle of the humid pampa,
Argentina. Vet. Parasitol. 97 (3), 213–221.

Fiel, C.A., Saumell, C.A., Fusé, L.A., Seguí, R., Freije, E., Steffan, P.E., Igle-
sias, L.E., 2005. Resistencia Antihelmíntica en Bovinos: dos escenarios
diferentes como resultado de (1.) El sistema de manejo y (2) La

excesiva frecuencia de tratamientos antiparasitarios. FAO Produc-
ción y Sanidad Animal. Resistencia a los Antiparasitarios Internos en
Argentina. FAO, Roma, pp. 53–60.

Gasbarre, L.C., Smith, L.L., Lichtenfels, J.R., Pilitt, P.A., 2009a. The identi-
fication of cattle nematode parasites resistant to multiple classes of

http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0005
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0010
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0015
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0020
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0025
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0030
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0035
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0040
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0045
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0050
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0055
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0060
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0065
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0070
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0075
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0080
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0085
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090


 Parasit

G

G

G

H

J

K

K

L

M

N

R

L.E. Fazzio et al. / Veterinary

anthelmintics in a commercial cattle population in the US. Vet. Para-
sitol. 166 (3–4), 281–285.

asbarre, L.C., Smith, L.L., Hoberg, E., Pilitt, P.A., 2009b. Further character-
ization of cattle nematode population with demonstrated resistance
to  current anthelmintics. Vet. Parasitol. 166 (3–4), 275–280.

uzmán, M.,  Fiel, C., Steffan Riva, E., 2011. Experimental cross infection of
Haemonchus contortus from sheep to cattle. In: Proceeding 23rd Inter-
national Conference of the World Association for the Advancement of
Veterinary Parasitology, Buenos Aires, Argentine, 21st–25th August,
p. 45.

uzmán, M.,  Fiel, C., Steffan, P., 2010. La infección cruzada de Haemonchus-
contortus de ovinos a bovinos y el riesgo de transmisión de resistencia
antihelmíntica, UnaRevisión. Vet. Arg. 27 (272), 2–14.

erlich, H., 1965. The effects of the intestinal worms Cooperia pectinata
and Cooperia oncophora,  on experimentally infected calves. Am.  J. Vet
Res. 26 (114), 1032–1036.

ackson, R., Rhodes, A.P., Pomroy, W.E., Leathwick, D.M., West, D.M.,
Waghorn, T.S., Moffat, J.R., 2006. Anthelmintic resistance and man-
agement of nematode parasites on beef cattle-rearing farms in the
North Island of New Zealand. N. Z. Vet. J 54 (6), 289–296.

aplan, R.M., Vidyashankar, A.N., 2012. An inconvenient truth: Global
worming and anthelmintic resistance. Vet. Parasitol. 186 (1–2), 70–78.

eith, R.K., 1967. The pathogenicity of experimental infections of Cooperia
pectinata Ransom, 1907 in calves. Aust. J. Agric. Res. 18 (5), 861–864.

ouvandini, H., Rodrigues, R.R., Gennari, S.M., Mcmanus, C.M., Vitti,
D.M.S.S., 2009. Phosphorus kinetics experimentally submitted to a
trickle infection with Cooperia punctata. Vet. Parasitol. 163 (1–2),
47–51.

ejia, M.E., Fernandez Igartúa, B.M., Schmidt, E.E., Cabaret, J., 2003. Mul-
tispecies and multiple anthelmintic resistance on cattle nematodes in
a  farm in Argentina: the beginning of high resistance. Vet. Res. 34 (4),
461–467.

iec, R., 1968. Cultivo e identificación de larvas infectantes de nematodes
gastrointestinales del bovino y ovino. Manual Técnico 3. Instituto
Nacional de Tecnología Agropecuaria (INTA).
einhardt, C.D., Hutcheson, J.P., Nichols, W.T., 2006. A fenbendazole
oral drench in addition to an ivermectin pour-on reduces parasite
burden and improves feedlot and carcass performance of finish-
ing heifers compared with endectocides alone. J. Anim. Sci. 84 (8),
2243–2250.
ology 206 (2014) 240–245 245

Roberts, F.H.S., O’sullivan, P.J., 1950. Methods for egg counts and larval
cultures for strongyles infesting the gastrointestinal tract of cattle.
Aust. J. Agric. Res. 1 (1), 99–102.

Rossanigo, C., Arano, A., Rodriguez Vasquez, C., 2010. Stock 2010
delganado bovino. Mapas de existencia e indicadores ganaderos.
Información Técnica No. 178. Ediciones Instituto Nacional de Tec-
nologíaAgropecuaria (INTA).

Sievers, G., Alocilla, A., 2007. Determinación de resistencia antihelmíntica
frente a ivermectina de nematodos del bovino en dos predios del sur
de Chile. Arch. Med. Vet. 39 (1), 67–69.

Smith, R.A., Rogers, K.C., Huse, S., Wray, M.I., Brandt, R.T., Hutche-
son, J.P., Nichols, W.T., Taylor, R.F., Rains, J.R., McCauley, C.T., 2000.
Pasture deworming and (or) subsequent feedlot deworming with
fenbendazole. I. Effects on grazing performance, feedlot perfor-
mance and carcass traits in yearling steers. Bovine Pract. 34 (2),
104–114.

Soutello, R.G.V., Seno, M.C.Z., Amarante, A.F.T., 2007. Anthelmintic resis-
tance in cattle nematodes in northwestern São Paulo State, Brazil. Vet.
Parasitol. 148 (3–4), 360–364.

Stromberg, B.E., Gasbarre, L.C., Waite, A., Bechtol, D.T., Brown, M.S., Robin-
son, N.A., Olson, E.J., Newcomb, H., 2011. Cooperia punctata: effect on
cattle productivity? Vet. Parasitol. 183 (3–4), 284–291.

Suarez, V.H., Cristel, S.L., 2007. Anthelmintic resistance in cattle nematode
in  the western pampeana region of Argentina. Vet. Parasitol. 144 (1–2),
111–117.

van Wyk, J.A., Stenson, M.O., van der Merwe, J.S., Vorster, R.J., Viljoen,
P.G.,  1999. Anthelmintic resistance in South Africa: surveys indicate an
extremely serious situation in sheep and goat farming. Onderstepoort
J.  Vet. Res. 66 (4), 273–284.

van Wyk, J.A., Cabaret, J., Michael, L.M., 2004. Morphological identification
of  nematodes of small ruminants and cattle simplified. Vet. Parasitol.
119, 277–306.

Waghorn, T.S., Leathwick, D.M., Rhodes, A.P., Jackson, R., Pomroy, W.E.,
West, D.M., Moffat, J.R., 2006. Prevalence of anthelmintic resistance
on 62 beef cattle farms in the North Island of New Zealand. N. Z. Vet.

J.  54 (6), 278–282.

Waller, P., 2003. Global perspectives on nematode parasite control in
ruminant livestock: the need to adopt alternatives to chemother-
apy, with emphasis on biological control. Ann. Health Res. Rev. 4 (1),
35–43.

http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0090
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0095
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0100
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0105
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0110
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0115
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0120
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0125
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0135
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0140
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0145
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0150
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0155
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0160
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0165
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0170
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0175
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0180
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0185
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0190
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0195
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0200
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205
http://refhub.elsevier.com/S0304-4017(14)00537-8/sbref0205

	The effect of anthelmintic resistance on the productivity in feedlot cattle
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Conflict of interest
	Acknowledgements
	References


