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He received his veterinary degree (BVSc) from Massey
University, New Zealand in 1976, an MS in Microbiology
(Veterinary Virology) from the University of Missouri in 1979,
and a PhD in Comparative Pathology from the University of
California in 1983. Prof Maclachlan is a Diplomate and past-
President of the American College of Veterinary Pathologists
(ACVP), and he served for 10 years as inaugural Chair of his
home department at UC Davis.

Prof Macl.achlan studies viral diseases of livestock that impact
international commerce, including bluetongue, African horse
sickness and other emerging diseases, and he is author or
co-author of some 250 peer-reviewed publications, reviews,
chapters, and books. Prof Maclachlan has served as an
expert advisor to numerous organizations including the World
Organization for Anima! Health (OIE), the United States
Departments of Agriculture and Homeland Security, and the
European Union (EU).

Some of his awards include the Norden Distinguished Teaching
Award (1993), the Pfizer Award for Research Excellence
(2003), the Sophomore Class Teaching Award (1993, 2003,
2006 and 2008) and the Alumni Achievement Award (2007),
all from the School of Veterinary Medicine, University of
California. Among other responsibilities, he currently chairs
the United States Animal Health Association Committee on
Bluetongue and Related Orbiviruses and serves as co-editor-
in-chief of Comparative Immunology Microbiology of Infectious
Diseases.

History is replete with examples of new diseases that
have appeared, or known ones that have reappeared,
often with devastating consequences to animal and/or
human populations. The challenge has been to identify
the anthropogenic and environmental drivers responsible
for these disease events, a challenge that has become
increasingly complicated in an era of rapid increases in
human populations, blurring of the urban/rural interface,
international travel, and alterations in the global climate. It
has been widely proposed that recent changes in the earth’s
climate will especially favour the emergence and spread of
insect-transmitted (vector-borne) diseases, but definitive
evidence of such events is surprisingly lacking. Dramatic
recent changes in the global distribution of bluetongue,
an insect-transmitted disease of livestock first described
in South Africa over a century ago, offer perhaps the best
current example of what we as a global community might
expect in the future in terms of the emergence of vector-
borne diseases driven by climate change.









The establishment of a rhino DNA database by the Veterinary
Genetics Laboratory under the guidance of Dr Cindy Harper
attracted considerable public interest and fortunately also
substantial financial support from the private sector. The
project consists of the collection of blood samples from as
many of the rhinos in southern Africa as possible, followed by
DNA sequence determination, which enable the researchers to
establish a genetic profile of each animal. These profiles allow
them to identify any rhino horn, seized by the police, in terms of
its origin and the poaching incident involved. This information
is essential for the successful prosecution of poachers and the
fight against organised smuggling syndicates. It is expected
that the existence of the rhino DNA profile database will play
an invaluable role in solving the problem of rhino poaching.

External funding was obtained by Prof Nothling for another
highly relevant project in terms of public interest, namely the
potential effects of water polluted by mines on the reproductive
processes of wildlife in the Krugersdorp Game Reserve. It is
based on the well-known fact that the female ovary is uniquely
suited to identify past exposure to pollutants and the male testis
to ongoing and current exposure. It is therefore potentially
an extremely useful approach to addressing the problem of
protecting the environment and wildlife by identifying the
hazards caused by exposure to pollutants.

The Phytomedicine Programme has been working on the
guality control of herbal medicines for many years. This has
resulted in the group obtaining funding of more than R1.8million
from several European Union agencies to manage a project
on the quality control of the most important African herbal
medicines and the establishment of the Association for African
Medicinal Plants Standards. Under-representation of African
herbal medicines used in Europe. is probably due to the oral
transfer of knowledge in the African system compared to the
written communication in the Indian and Chinese systems.

This project, managed by Prof Kobus Eloff, culminated in
the publication of the African Herbal Pharmacopoeia with
monographs containing all the current knowledge about the
51 most important African herbal medicines. The programme
also celebrated its 100th publication under the auspices of the
Veterinary Faculty during 2011.

Lumpy skin disease is a viral disease of considerable
importance in cattle. The mechanism of its transmission is
still largely unknown despite various studies aimed at solving
the mystery. Contact and respiratory infection, similar to the
situation with other members of the pox virus family, was
shown to be inefficient and transmission by flying insects could
not be demonstrated. Researchers from the Department of
Veterinary Tropical Diseases, in collaboration with the Institute
for Animal Health in Pirbright, UK, demonstrated for the first
time that ticks in the Ixodes group can transmit the disease. A
viraemia in infected animals couild be demonstrated by virus
isolation and by PCR. The latter technique also detected trans-
stadial and trans-ovarial transmission of the virus in the ticks.

The African buffalo plays an important role in the epidemiology
of several important livestock diseases including Corridor
disease, foot-and-mouth disease, bovine brucellosis and
bovine tuberculosis in South Africa and the region. Recent
molecular studies in partnership with staff at the Institute of
Tropical Medicine, Antwerp, Belgium showed that there is
significant genetic diversity in the Theileria species that may
complicate the diagnosis of Theileria parva infection in buffalo
and cattle in South Africa and the region. These studies also
contributed towards the development of improved molecular
diagnostic assays for the detection of 7. parva and other
Theileria species in livestock and wildlife.

Considerable progress was made in the field of developing
diagnostics tools for tuberculosis in wildiife such as the interferon
gamma assay for rhinoceroses. A lion-specific interferon
gamma assay was also developed in close collaboration with
researchers at Utrecht University, The Netherlands.
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A recombinant canarypox virus vectored
vaccine co-expressing synthetic genes
encoding outer capsid proteins, VP2
and VP5, of African horse sickness virus
(AHSV) serotype 4 (ALVAC®-AHSV4)
has been demonstrated to fully protect
horses against homologous challenge
with virulent field virus. Guthrie et al.’
detected weak and variable titres of
neutralizing antibody (ranging from <10
to 40) 8 weeks after vaccination leading
us to hypothesize that there could be a
participation of cell mediated immunity
(CMI) in protection against AHSV4. This
study aimed at characterizing the CMI
induced by the experimental ALVAC®-
AHSV4 vaccine. Six horses received two
vaccine injections 28 days apart and three
horses remained unvaccinated. Horses
were vaccinated on day 0 and day 28. On
days 28, 42 and 56, freshly isolated PBMC
were ex-vivo stimulated by 13 overlapping

VP2 peptide pools over 12 hours. Brefeldin A was added
after 2-hour stimulation in order to block cytokine secretion.
The detection of VP2/VP5 specific IFN-y responses was
assessed by enzyme linked immune spot (ELIspot) assay

and clearly demonstrated that
all  ALVAC®-AHSV4  vaccinated
horses developed significant IFN-y
production compared to unvaccinated
horses. More detailed immune
responses obtained by flow cytometry
demonstrated that ALVAC®-AHSV4
vaccinations induced immune
cells, mainly CD8+ T celis, able to
recognize multiple T-epitopes through
all VP2 and only the N-terminus
sequence of VP5. Neither VP2 nor
VP5 specific IFN-y responses were
detected in unvaccinated horses.
Overall, our data demonstrated
that an experimental recombinant
canarypox based vaccine induced
significant CMI specific for both VP2
and VP5 proteins of AHSVA4.

1 Guthrie AJ, Quan, M, Lourens, CW,
Audonnet, JC, Minke, JM, Yao, J, He, L,

Nordgren, R, Gardner, IA, Maclachlan, NJ 2009 Protective immunization

of horses with a recombinant canarypox virus vectored vaccine co-

expressing genes encoding the outer capsid proteins of African horse
sickness virus. Vaccine 27: 4434-4438.
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Traditionally, the ratites and tinamous are placed at the
base of the avian phylogenetic tree and are considered to
be the most primitive living birds. However, the classification
of birds and their link to reptiles remains a controversial
topic. Whereas molecular and gross morphological studies
constitute the accepted methods for constructing phylogenetic
trees, the study of spermiogenesis has been acknowledged
as an important non-traditional approach to resolving
phylogenetic questions. This paper reports the existence of
a unique structure that manifests during spermiogenesis in
the emu, ostrich and rhea and which appears to support the
phylogenetic link between these birds and their sister group,
the crocodilians.

The testes of sexually mature and active emus (Dromaius
novaehollandiae) (n = 10) and ostriches (Struthio camelus)
(n = 10) were collected during the breeding season following
slaughter at a commercial abattoir. Smail blocks of testicular
tissue were immediately fixed in 4% phosphate buffered
glutaraldehyde and routinely processed for transmission
electron microscopy (TEM). Processed, resin embedded
testes samples of a rhea (Rhea americans albisceus) were
kindly supplied by Dr. D.M. Phillips. Standard immunogold
labelling for a-, B- and y-tubulin and actin, as well as electron
tomography, was also performed on the emu samples.

TEM of sperm development in ali three species revealed the
presence of a transient structure not previously described
in avian spermatids. This structure displayed a definite
uniform symmetry and was most obvious in spermatids
at the longitudinal manchette stage of development. The
zone of cytoplasm between the manchette and the nuclear
membrane was occupied by a continuous array of smali,
regularly-positioned, finger-like projections which appeared
to emanate from the cytoplasmic surface of the nuclear
membrane. In transverse sections of spermatids at this
stage of spermiogenesis the uniform and symmetrical
arrangement of the projections, and their close association
with the nuclear membrane, gave the nucleus a cogwheel
appearance (Figure). The structure appeared to be present
along the whole length of the nucleus, but showed no obvious
association with the manchette microtubules at any stage of
development. The finger-like projections first became obvious
during the early circular manchette stage of spermiogenesis
and disappeared abruptly in cells displaying the longitudinal

manchette and dense, homogeneous karyoplasm (late stage
of spermiogenesis). Immunogold fabelling for a-, B- and
y-tubulin, as well as actin, was negative. Electron tomography
revealed that the structure formed a regularly arranged grid
with lattice parameters a =8 nm, b = 11 nm, y = 78 degrees.

A similar structure to that observed in the ratites species
studied has been observed in both the Nile crocodile and the
caiman, as well as in various lizard species but it appears
to be absent in galliform birds. This finding lends support to
the basal position of the ratites within the class Aves and
supports the broad phylogenetic link between reptiles and
birds, particularly the ratites. Although the role of this structure
during spermiogenesis has not yet been established, its
presence during spermatid differentiation in members of
the Crocodylidae, Alligatoridae and Ratidae closely links
these families. However, the apparent association between
certain lizards and ratites remains obscure. This study also
emphasises the value of studying spermiogenesis as an
additional source of phylogenetic information.


















































































































"Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa; 2Infection and Immunity,
Faculty of Veterinary Medicine, Utrecht University, The Netherlands; Akin.Jenkins@up.ac.za

Atypical mycobacteria, also known as environmental
mycobacteria, have been reported to abound in tropical
countries. Variable research findings in experimentally
infected animals and naturally exposed animals and humans
have raised suggestions with respect to atypical mycobacteria
attenuating the effect of the Mycobacterium bovis BCG
vaccine commonly used in humans. Attempts at using this
vaccine in adult cattle, like in adult humans, also resulted
in this vaccine providing incomplete protection against
pulmonary tuberculosis. This phenomenon was explained to
be a result of immunological cross reactivity due to antigens
shared between atypical and tuberculous mycobacteria.
Immune responses generated prior to BCG vaccination
interfered with the multiplication of BCG bacilli, thereby
leading to reduced protective efficacy. We investigated the
consequences of exposure to atypical mycobacteria prior to
BCG vaccination on experimental infection with M. bovis in a
mouse model.

Immune responsiveness was assessed by determining the
kinetics of cytokine production and appearance of clinical
signs after exposure to two atypical mycobacteria, i.e. the
non-pathogenic M. fortuitum and the occasionally pathogenic
M. kansasii. Mice were pre-sensitized per os three times
at weeks 1, 3 and 5 with 10° CFU/0.2 ml of either of these
atypical mycobacteria followed by vaccination with M.
bovis BCG 10° CFU sub-cutaneaously at week 9 and then
challenged with M. bovis by aerosol at week 16. The entire
experiment ran a course of 22 weeks and two batches of
euthanasia were done, at week 16 prior to M. bovis challenge
and week 22 after the course of M. bovis infection. Th1/Th2
and Th17 cytokines were measured from the supernatant of
PPD-F stimulated spleen cells in a multiplex assay using a
multiplex bead assay (BD Biosciences).

IL17-A, a co-stimulatory cytokine, was measured in
significantly higher quantities in the mice that were
vaccinated prior to M. bovis infection (BCG+M. bovis+ mice)
than in mice that were pre-sensitized with either atypical
mycobacteria prior to vaccination and challenge. It was also
found to be significantly higher in the BCG+M. bovis+ mice
than mice that received M. bovis alone, suggesting that
atypical sensitization prior to BCG vaccination is capable
of further reducing BCG efficacy, and confirming previous
studies in which BCG vaccination resulted in increased
Th17 immunity. Although high IL17-A levels is not indicative
of full protection, it is known to be secreted in high quantities
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especially early after BCG vaccination ftriggering the
secretion of pro-inflammatory cytokines, TNF-a and IL-6,
the highest level of TNF-a seen in the M. fortuitum+BCG+M.
bovis+ group and IL-6 seen in the M. kansasii+BCG+M.
bovis+ group respectively. Th1 immune response is known
to confer protection in tuberculous infection but was
somewhat compromised in this study with the highest IFN-v
responses observed in mice that had M. kansasii prior to M.
bovis. This group of mice however had significantly low IL-
17A and generally low levels of IL-6 and TNF-a, suggesting
that the pro-inflammatory qualities of the [L-6 and TNF-a
were being utilized, and IFN-y responses suggested a
reasonable level of protection as unreasonably high levels
of TNF-a and IL-6 normally results in tissue damage and
subsequent progression to pathology, i.e. tending towards
Th2 immunity.

In conclusion, the balance between Th1 and Th17 cytokines
which has been described as essential for protection in
tuberculous infection was displayed here and the effect of
atypical mycobacteria in altering these dynamics was also
shown. This information will be useful for future vaccine and
diagnostic interventions.
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