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SUMMARY

Studies on laboratory animals have
shown that viruses vary as to whether
or not they are transmissible by the
gametes or are capable of passing
through the zona pellucida and infect-
ing the embryo.

Methods of studying early embryos
for the presence of infectious agents
include electron microscopy, immu-
nocytochemistry and cell cultivation.

Determination that early bovine
embryos do not become infected by
certain agents might allow for easing
of restrictions in the current import
and export regulations for -cattle
embryos.

Embryo transfer could be used as a
means of controlling or eliminating
disease in a herd or flock if the causal
agent does not infect the early embryo
via the gametes or by penetrating the
zona pellucida.

RESUME

Transplantation embryonnaire: une
discussion de ses possibilités comme
moyen de contrdler les maladies infec-
tieuses, d’aprés une revue des études
sur linfection des gameétes et des
embryons par divers agents

Des études réalisées avec des animaux
de laboratoire ont démontré que les
virus varient selon qu'ils sont trans-
missibles ou non par les gamétes, ou
qu’ils peuvent pénétrer la zone pellu-
cide et infecter les embryons.

La microscopie électronique, I'im-
munocytochimie et la culture cellu-
laire constituent les principaux
moyens de rechercher la présence
d’agents infectieux dans les embryons.

La possibilité de déterminer que les
embryons bovins ne subissent pas une

infection par certains agents, pourrait
permettre d’adoucir les restrictions de
la réglementation actuelle sur I'impor-
tation et I’exportation de tels
embryons.

On pourrait utiliser la transplanta-
tion embryonnaire comme moyen de
contrdler ou d’éliminer certaines ma-
ladies, au sein d’un troupeau, si leurs
agents étiologiques n’infectent pas les
embryons par la voie des gamétes ou
de la zone pellucide.

INTRODUCTION

Embryo transfer is now a recognized
procedure in cattle, pigs, sheep, goats
and horses (7), and more recently in
dogs and cats (35). Generally used in
combination with superovulation,
embryo transfer has been promoted as
a means of a) genetic improvement in
cattle by i) the rapid expansion of
limited gene pools and ii) the
enhancement of selection intensity; b)
producing more beef calves by twin-
ning and shortening the generation
interval; c) obtaining offspring from
infertile female animals; d) introduc-
ing new blood lines into closed herds
and e) conducting research in all
species.

Relatively little attention has been
given to the potential role of embryo
transfer in the control of infectious
diseases (8, 39, 45, 49). However, it has
been recommended as a useful tech-
nique for the rapid establishment of
minimal disease herds from a few
animals with superior genetic back-
ground, or the introduction of disease-
free animals with a different genetic
background into established minimal
disease or closed herds (22). Also, the
import and export of animals can be

facilitated by embryo transfer tech-
niques provided that strict testing and
quarantine procedures are combined
with rigorous asepsis in the laboratory
(50). These procedures form the basis
on which several countries have devel-
oped regulations for the health certifi-
cation of imported bovine embryos.

Import/export regulations for
disease control in bovine embryos

At present, regulations with regard
to the disease status of donor animals
and herds of origin have been estab-
lished by five countries (Argentina,
Costa Rica, Mexico, Hungary and
West Germany) to allow the importa-
tion of bovine embryos from Canada
(36). Of the diseases specified in the
regulations, five are bacterial, four are
viral and one is protozoal (Table'I).
However, the health certification for
each country differs in regard to the
diseases included and the require-
ments to be met (Table I). For exam-
ple, brucellosis and tuberculosis are
the only diseases specified by all five
countries and, for these diseases, the
requirements vary. Health certifica-
tions for the export of bovine embryos
from Canada are presently being nego-
tiated with the U.S.A., Denmark,
Italy, Switzerland and New Zealand
(36).

Regulations regarding the import of
embryos into Canada require that “the
sire and the dam of the embryo and, if
the embryo was transplanted, the
animal in which it was transplanted a)
be free from communicable disease,
and b) proved negative to a test, or
were treated for any disease specified
by the Minister of Agriculture.
Embryo collection and transfer in the
country of origin must be done at an
animal embryo transfer centre
approved by that government” (2).

It is interesting that existing regula-
tions relate only to the dam and sire of
theembryo and to the herd of origin of
the dam and not to the embryo or the
flushing and transport media. Den-
mark, however, requires 20 mL of the
flushing medium for diagnostic testing
prior to the importation of embryos
from other countries (44).

Possibilities for disease
control by embryo transfer
The collection of uninfected
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TABLE ]

VETERINARY HEALTH CERTIFICATION FOR EXPORT OF BOVINE EMBRYOS FROM CANADA

Disease Dam Sire Herd of Dam Tests and Requirements Country
Bacterial
Brucellosis x(6m) x(6m) Argentina
X X Costa Rica
X X Hungary
x(45d) X Al and AET? Mexico
x(30d) x,NC(6m) Dam: standard W. Germany
agglutination test
Leptospirosis x(6m) x(6m) Argentina
X X Hungary
x(45d) X Al and AET? Mexico
x(30d) NC(12m) Dam: agglutination W. Germany
lysis test, 9
serotypes
Paratuberculosis X Alt Mexico
Tuberculosis x(6m) x(6m) Argentina
X X Costa Rica
X X Hungary
x(45d) x Al and AET* Mexico
X W. Germany
Vibriosis x(6m) Xx(6m) Argentina
X X Costa Rica
X Alt Mexico
NS W. Germany
Protozoal
Trichomoniasis x(6m) x(6m) Argentina
X X Costa Rica
X Alt Mexico
NS W. Germany
Contagious or NS Argentina
infectious NS Costa Rica
diseases NS Hungary
NS W. Germany
Viral
Bluetongue x(30d) Dam: complement fixa- W. Germany
tion test. Province of
origin herd, negative 24m
prior embryo recovery
and shipment
Foot and Mouth NC(3m) Area within 10km of W. Germany
origin herd negative 30d
prior to embryo recovery
and shipment
IBR/IPV x(45d) x Al and AETt Mexico
Dam: negative test or
inoculated intranasally
with IBR vaccine
x(30d) NC(12m) Dam: serum neutraliza- W. Germany
tion test
Leucosis X X Hungary
NC(24m) Animals in herd >24m, W. Germany

negative to agar gel
immunodiffusion and to
hematological tests within
3m prior to embryo
recovery

x  Tested with negative result within ( ) prior to embryo recovery and/ or semen collection
NC No cases or suspicion of disease within ( ) prior to embryo recovery

NS No signs of disease at the time of embryo recovery

+  Sire maintained on an approved artificial insemination (AI) centre which is under official
veterinary control; embryos recovered from the donor cow by an approved animal embryo
transfer (AET) centre registered by the Government of Canada

d Day
m Month

embryos from infected parents for
transfer to uninfected recipients, there-
by obtaining uninfected progeny,
would be one approach to the control
of infectious disease. For example, ifa
particular infectious disease were
endemic on a farm and the farmer
wished to eliminate the disease from
his herd or flock, the usual recommen-
dation would be to slaughter the
animals, disinfect the premises and
restock with disease-free animals. This
might involve the loss of valuable
blood lines and years of work. How-
ever, if it could be shown that the etio-
logical agent is not transmitted from
either parent to the embryo, it should
be possible, using superovulation,
embryo transfer and strict quarantine
procedures, to rapidly establish a
replacement herd or flock without loss
of the gene pool. It should also be pos-
sible to develop health certification
regulations for the import and export
of embryos, based not only on the
health status of the dam and sire, but
also of the embryo itself.

Possible routes of transmission of a
pathogenic organism from parent to
embryo are twofold: a) via the
gametes, in which case the organism
has to be present either inside the
ovum or spermatozoon, or attached to
thesurface of the spermatozoon and b)
from the embryonic environment
either through the zona pellucida or
directly into the embryonic cells after
the zona is lost. Organisms present in
the embryonic environment could
result from infections in the oviduct,
uterus, or seminal fluid (14).

The purpose of this paper is to dis-
cuss studies on the infection of
gametes and early embryos in relation
to embryo transfer as a means of con-
trolling or eliminating disease.

MATERIALS AND METHODS

Oocytes and spermatozoa have been
studied for infection using electron
microscopy (1, 11, 17, 24), immuno-
cytochemical demonstration of anti-
gen (38) and autoradiography (15).
Similarly, early embryos have been
examined for productive infection by
electron microscopy (3, 9, 13, 19, 25),
immunocytochemical demonstration
of antigen (12, 40, 48, 52) and the use
of conventional techniques using cell
culture (12, 27, 28, 32, 40, 42). Unlike
electron microscopy and the immuno-
chemical assays which allow direct
demonstration of viral antigen at the
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TABLE II
ORGANISMS THAT INFECT THE GAMETES

Pathogen Effect Reference

Bluetongue virus (BTV) infection of bull spermatozoa 24

Lymphocytic chorio- has been demonstrated in mouse oocytes and 38

meningitis virus embryos; evidence for transmission via the egg

Mouse mammary tumor  evidence for oocyte, spermatozoa transmission 6

virus (MTV)

Oncornaviruses infection demonstrated in oocytes, and early 1,9, 11,17
embryos (mouse, guinea pig, primates); breeding 18,21,33,34
expts. implicate infection of the spermatozoa; in
embryos, the virus particles are confined to the inner
cell mass, none in tropho blast cells

Simian virus infected spermatozoa transmit the virus to the egg; 4,15, 46

(SV 40 DNA)

infection of zona-free 2-cell and morula stage mouse

embryos; after infection, morula stage developed nor-
mally but there was some degeneration of the 2-cell
stage embryos; virus cannot penetrate the zona

cellular level, the demonstration of
embryo infection using cell culture can
be difficult. In general, either whole
embryos have been cultured in the
presence of permissive! cells (12, 32);
or embryos have been disrupted and
the resulting suspension has been
incubated with permissive cells (27, 28,
40, 42). Unless it is quantitated by a
plaque assay, this method of virus
detection fails to distinguish between
virus adsorbed onto the zona pellucida
and virus replicating in the embryonic
cells. Thus, infection of the embryonic
cells is difficult to prove. Recent
methodology involving micromanipu-
lation with suction micropipettes
allows the removal of all the embry-
onic cells from zona pellucida-intact
embryos (47). The cells are then cul-
tured and used for the demonstration
of viral antigens. With this system, the
demonstration of viral antigen proves
infection of the embryonic cells.

RESULTS AND DISCUSSION

Organisms that infect the gametes

Some RNA viruses, particularly the
endogenous oncorna viruses, appear
to be transmitted via the gametes from
parent to offspring (Table II). If this is
so and if the embryonic cells are capa-
ble of supporting the virus, the dis-
eases caused by them could not be con-
trolled or eradicated using embryo
transfer.

The virus of mouse lymphocytic
choriomeningitis is an arenavirus, 50
to 300 nm in size, with the capability of
causing two forms of the disease: mice
infected in utero or at birth become

infected without clinical signs or the
development of antibodies, remain
carriers for life and are completely res-
istant to reinfection. Mice infected as
adults develop an acute disease with
viremia. An antigen-antibody-com-
plement complex results which causes
variable pathological symptoms.
None of the infectious diseases of
domesticated animals is caused by
arenaviruses.

The evidence that bluetongue is
transmitted by the gametes is the
apparently positive relationship
between the bluetongue virus infectiv-
ity of semen samples obtained from
bluetongue virus-infected bulls and
virus-like particles and abnormalities
observed by electron microscopy in
the heads of spermatozoa. If, in fact,
the virus particles in the spermatozoa
are bluetongue and if these spermato-
zoa can infect the ovum at fertiliza-
tion, the stage is set for the possible
vertical transmission of the disease.
However horizontal transmission by
Culicoides is the generally recognized
mode of transmission. Bluetongue is

an orbivirus, 53-60 nm in diameter,
which infects domestic ruminants;
sheep show the most severe clinical
signs of infection. Other orbivirus spe-
cies are the viruses of African horse
sickness, Colorado tick fever and epi-
zootic hemorrhagic disease of deer.

The infection of rabbit spermatozoa
with simian virus 40 (SV 40) DN A was
done experimentally and is, therefore,
unlikely to occur naturally. Entire SV
40 has been shown to be adsorbed onto
but not to enter into rabbit spermato-
zoa (15).

Organisms that do not infect
the gametes

Infectious diseases where the causal
organism does not infect the gametes
are potential candidates for control or
eradication by embryo transfer pro-
vided that it can also be shown that the
embryo does not become infected
from its environment. Viruses which
are known not to infect the gametes
are listed in Table III.

Molecular hybridization studies on
the DNA of cells from enzootic bovine
leukosis (EBL) related cases of lym-
phosarcoma failed to show the bovine
leukemia virus proviral sequence in
tissues other than lymphoid tissue or
tissue infiltrated by leukemic lympho-
cytes. This observation practically
excludes transmission of the viral
genome for EBL virus, an exogenous
C-type virus, integrated as proviral
sequences in either spermatozoon or
ovum, unless transmission has
resulted in embryonic or fetal death
(16). Assuming these studies are cor-
rect and if it can be shown that BLV
does not penetrate the intact zona pel-
lucida, then EBL is a disease that
would lend itself to this use of embryo
transfer.

However, the infection of three day

TABLE 111
ORGANISMS THAT DO NOT INFECT THE GAMETES

Pathogen Effect Reference
Bovine leukemia virus not transmitted via the gametes 16
Murine cytomegalovirus  spermatozoa not infected when exposed; not trans- 43, 54
(MCMYV) mitted to embryos when infected females bred with unin-

fected males
Sendai virus virus adsorbed to acrosome of spermatozoa but 23

transmission to egg is doubtful
Simian virus adsorbed on rabbit spermatozoa but not transmitted 4,15, 46

(SV 40)

'A permissive cell is one in which a given virus can enter and actively multiply.
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old hamster embryos with feline
leukemia virus (FelLv) may be of con-
siderable significance (19). It is, like
BLV, a C-type virus which suggests
that BLV may also be able to penetrate
the zona pellucida and infect the
embryo. If so, then embryo transfer
would be excluded as a tool in the
control or eradication of EBL. On the
other hand, Moloney murine leukemia
virus, another C-type virus, does not
infect zona pellucida-intact mouse
embryos (30, 31).

Sendai virus has been shown to be
adsorbed to the sperm acrosome in the
rabbit (23). However, it is unlikely that
these spermatozoa would infect an
embryo at fertilization because most
of the outer membrane and contents of
the acrosome are lost from spermato-
zoa that penetrate the zona pellucida
(5). It has also been shown that SV 40
is adsorbed to the surface of spermato-
zoa heads and that the spermatozoa do
not carry the virus into the egg (15).
Sendai virus is an RN A paramyxovi-
rus, 100-300 nm in diameter, which
was isolated originally from the mouse
and later from the pig. It is closely
related antigenically to human parain-
fluenza I (PI,) virus. Other virus spe-
cies in the same genus are PI; which
affects cattle and horses and Newcastle
disease virus which affects birds.

Simian virus 40 is a DNA polyoma-
virus with a diameter of 45 nm and is
latent in Asiatic monkeys.

Spermatozoa exposed to murine
cytomegalovirus (MCMV) have a
reduced capability for fertilization.
However, studies using indirect
immunofluorescence, electron micro-
scopy and cell cocultivation have
shown that ova fertilized by these
spermatozoa do not become produc-
tively infected (43). It has also been
demonstrated that MCMV is not
transmitted to the embryo by infected
females bred by uninfected males (42).
Murine cytomegalovirus is a DNA
virus 120-150 nm in diameter, belong-
ing to the family Herpetoviridae which
localizes in the salivary glands produc-
ing a normally latent infection.
Included in this family are the herpes-
viruses of horses, cattle, pigs and
sheep.

The majority of organisms causing
infectious disease are undoubtedly not
transmitted by the gametes, but some
of these agents have been shown to be
capable of infecting the embryo in
vitro and could, therefore, transmit

the disease frofii parent to offspring if
they were present in the seminal or
uterine fluids. The age of the embryo
may be a factor in infection here. Some
organisms have been shown to be cap-
able of penetrating the zona pellucida
and infecting the embryo. Others
appear not to infect the zona
pellucida-intact embryo, but can infect
the zona-free embryo. For example, it
is impossible to infect zona pellucida-
intact mouse embryos with SV 40 (46),
Moloney sarcoma virus (MSV) (4),
Moloney murine leukemia virus (30),
vesicular stomatitis virus (31) or mi-
nute virus (40); but when the zona pel-
lucida is removed, two-cell, morula
and blastocyst stage mouse embryos
can be infected with SV 40 (4, 10),
two-cell and morula stage mouse
embryos with Moloney sarcoma virus
(4), two-cell mouse embryos with mi-
nute virus (40) and early mouse
embryos with vesicular stomatitis
virus (30). There is also evidence to
indicate that zona pellucida-free, four
to eight-cell stage, mouse embryos
exposed to Moloney murine leukemia
virus can transmit the virus to their
offspring (30, 32), but it is stated that
zona pellucida-intact embryos are pro-
tected (30).

That the age of the embryo can be a
factor in infection is also demon-
strated by work showing that zona
pellucida-free mouse embryos at the
two-cell stage are resistant to polyoma
virus (10, 28), but the blastocyst and
egg cylinder stages are susceptible to
this virus (10).

Bacterium-like particles have been
observed in day 10 rat blastocysts (53).
This indicates that embryos that have
lost the zona pellucida are vulnerable
to infection by bacteria, but it provides
no information with regard to zona
pellucida-intact embryos.

Therefore, when considering embryo
transfer as a means of preventing the
spread of a disease from one genera-
tion to the next, it would be advisable
to investigate the in vitro infectivity of
embryos at different developmental
stages by the causal agent, prior to
proceeding with in vivo trials.

Organisms that penetrate the zona
pellucida and infect the embryo

Studies have shown that some vir-
uses are capable of penetrating the
zona pellucida and infecting the
embryo (Table IV). Mengo and Cox-
sackie B3 are RNA enteroviruses, 20-
30 nm in diameter. Other species of
virus within this genus include bovine
and porcine enteroviruses.

Western equine encephalitis virus is
an RNA alphavirus belonging to the
family togaviridae. It is 40-70 nm in
diameter and serologically related to
the other equine encephalitis viruses.
Bovine viral diarrhea (BVD) virus is
also an RNA virus of the family toga-
viridae, and is 50-65 nm in diameter.
The cows used in this experiment were
superovulated and bred both naturally
and by artificial insemination (3).
Seven days after estrus, BVD virus was
inoculated into one uterine horn.
Three days later the embryos were

TABLE IV
ORGANISMS THAT PENETRATE THE ZONA PELLUCIDA AND INFECT THE EMBRYO

Pathogen Effect Reference
Bovine viral diarrhea injection into uterine horn caused degeneration of 3
virus (BVD) bovine embryos; BVD-like particles were found beneath
the zona
Coxsackie B3 virus infection of 2 and 4-cell stage mouse embryos; virus :
can penetrate the zona
Feline leukemia virus replication of the virus in 3-day-old hamster embryos; 19
(FelLV) virus can penetrate the zona
Human adenovirus development of 8-cell mouse embryos arrested; 20
viral replication
Mengo encephalitis penetrated the zona and replicated in the 2-cell and 27, 28,29
virus morula stages of mouse embryos
Sendai virus demonstrated in morulae of infected mouse 13, 48

colonies; conflicting evidence whether virus can penetrate
the zona; replication does occur in zona-free mouse

embryos.

Western equine
encephalomyelitis virus

degeneration of early mouse embryos 28

*P.A. Neighbour, personal communication 1979.
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removed. Eight of 12 blastocysts reco-
vered from the injected (infected) horn
were degenerating and electron
microscopy showed a normal zona pel-
lucida with evidence of a structure that
morphologically resembled BVD virus
immediately below it. Embryos
removed from the uninjected horn did
not show degenerative changes or
structures morphologically resem-
bling BVD virus. This experiment is
especially interesting because it is the
only one reported in which embryos
were exposed in vivo to a naturally
occurring disease agent for the species.
In most studies, mouse or hamster
embryos have been exposed to agents
that naturally infect other species (4,
10, 19, 20, 25, 28, 31, 46).

Most of the viruses that can pene-
trate the zona pellucida are small in
size compared to other viruses and this
may be a factor in their ability to pene-
trate. However, it cannot be the only
factor since a number of viruses that
do not penetrate the zona pellucida are
no larger.

Organisms that cannot penetrate the
zona pellucida or do not infect the
embryo

Viruses that have been tested in this
regard are listed in Table V. Diseases
caused by these agents are strong can-
didates for control or eradication by
embryo transfer. Of interest from the
veterinary standpoint are the bovine
and porcine parvoviruses, porcine
pseudorabies virus and vesicular sto-
matitis virus. Porcine pseudorabies is
a herpesvirus and other viruses within
the same genus include the viruses of
infectious bovine rhinotracheitis and
equine rhinopneumonitis. Porcine
parvovirus, although incapable of
penetrating the zone pellucida and
infecting the embryo, has been shown
to adhere to the zona pellucida and, on
transfer of the embryo to seronegative
recipient animals, to subsequently
(eight days) infect the recipients and
retard or kill a majority of the embryos
(52).

Therefore it is possible that the pres-
ence of virus on the zona pellucida
might pose a threat to the embryo after
hatching or to the recipient after
transfer. This problem might be over-
come by culturing the embryos, prior
to transfer, in medium containing
antiserum to the virus. Porcine parvo-
virus, for example, can be eliminated
from infected cell cultures by inclusion
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of antiserum in the nutrient medium
37.

Maedi-visna, a disease mainly of
sheep but also of goats, may also be
appropriate for eradication by embryo
transfer. Experiments to demonstrate
transplacental transmission have
given negative results (26), and lambs
removed from infected ewes imme-
diately after delivery and reared in iso-
lation remained uninfected (41). The
disease usually evolves slowly and is
caused by an RNA virus having many
of the characteristics of oncorna
viruses.

There appear to be no guidelines
indicating which agents can be trans-
mitted from parent to offspring either
through the gametes or from the

environment. Therefore, before exist-
ing regulations for the control of dis-
ease in the international movement of
embryos can be relaxed on the sire,
dam and herd of origin and before
embryo transfer can be used as a
means for the control or elimination of
adisease in a herd or flock, the etiolog-
ical agent of each disease of concern
will have to be investigated individu-
ally. For the certification of embryos,
it will have to be determined whether
the agent in question is capable of
being transmitted via the gametes or
by the zona pellucida-intact embryo.
Embryo transfer can only be used as a
means of controlling or eliminating
disease if it can be shown that the
embryo itself is not infected and will
not infect the recipient animal.

TABLE V
ORGANISMS THAT CANNOT PENETRATE THE ZONA PELLUCIDA

Pathogen Effect Reference
Bovine parvovirus (BPV) no replication in zona-free bovine embryos 14
Cytomegalic inclusion no viral replication in 2-cell mouse embryos; 28
disease virus developed normally after exposure
Herpes simplex virus 2-cell mouse embryos developed normally after 28

exposure; no viral replication
Minute virus (MVM) infection of 2-cell mouse embryos which continued 40

to develop normally; virus cannot penetrate the zona
Moloney sarcoma virus infection of unfertilized ova 2-cell and morula 4,46
(MSV) stage mouse embryos; development proceeded normally;

virus cannot penetrate zona
Moloney leukemia virus  after exposure, 4 and 8-cell mouse embryos did 30, 32
(M-MulLV) not produce virus and developed normally; evidence that

virus is integrated into germ line; virus cannot

penetrate zona
Murine cytomegalovirus ~ when embryos exposed, MCM V-like particles 42
(MCMYV) beneath zona, but no viral replication, embryos deve-

loped normally; same results with zona free mouse

embryos
Newcastle disease virus infection of mouse embryos when virus injected 25
(NDV) into blastocoele; only trophoblast cells infected, inner cell

mass cells were virus free; virus cannot penetrate the

zona
Porcine parvovirus no infection of porcine embryos; virus cannot 51

penetrate the zona
Pseudorabies virus no infection of porcine zona-intact embryos; pre- 12
(Prv) liminary evidence shows zona-free embryos are also

resistant
Rubella virus no viral replication in 2-cell mouse embryos; 28

developed normally after exposure
Simian virus infection of zona-free 2-cell and morula stage 4, 10, 46
(SV 40) mouse embryos; infection had no deleterious

results on development; inner cell mass cells

remained free of virus; virus cannot penetrate

the zona
Vaccinia virus normal development after exposure; no viral replication 28
Vesicular stomatitis viral replication in early mouse embryos; 31
virus virus cannot penetrate the zona
West Nile virus after exposure, normal development of mouse 28

embryos; no viral replication
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ABSTRACT

Factors affecting the availability of
animal drugs. G.A. Mitchell (Ral-
ston Purina, St. Louis, Missouri).

The miracle drugs of the 1940’s and
1950’s set the stage for the honeymoon
between chemicals and consumers.
This was to be a long and just relation-
ship resulting in the birth of many new
chemicals servicing many new consu-
mers in many new ways. The honey-
moon between chemicals and consu-
mers ended when human safety
concerns became public issues as a
result of unfortunate mishaps, such as
the thalidamide case. Since the demise
of this chemical honeymoon, the
human safety exceptions have been
highlighted. Of greater significance to
the public attitudes towards chemicals
has been the publicity of numerous
and continuous carcinogenicity con-
cerns causing consumer alarm. Some
concerns have been real, but far too
many have been the result of conjec-
ture and speculation. Perhaps the
most serious potential harm resulting
from the consumer alarm is the lack of
consideration of the benefits for the
chemical under attack. The consumer
is only made aware of the problems. In
short, a few unsatisfactory consumer
experiences with a small number of
chemicals coupled with conjecture and
speculation has let to the funding of
new and expanded federal agencies
charged with the responsibility of reg-
ulating chemicals. The pendulum has
swung too far. Today almost every
aspect of the creation, research and
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development, manufacture, marketing
and use of chemicals is regulated by
one or more federal agencies. The
bureaucratic apparatus that has been
established by our Members of Parli-
ament is presumably supported by a
majority of voters who apparently
agree that their tax dollars ought to be
spent in this manner. Or do they? Our
scientific community today is certainly
divided as to what safety requirements
should be established for regulating
needed chemicals. Our regulatory
agencies are even more confused as to
how to evaluate the risks of a chemical
in light of the chemical’s potential
benefits. Chemical regulation has
become ever-increasingly and unne-
cessarily burdensome, costly and not
generally applicable to product effi-
cacy, and in some instances, not even
directly to animal or human safety
considerations. The agencies have
overreacted to the safety panic stimuli
and have become overly concerned
with theoretical risks and absolute
food safety requirements without
regard for benefits to be derived from
such products. More appropriately,
the regulated industry, HPB and the
scientific community should work
together to establish testing require-
ments that produce meaningful results
that can be equated to human health
risk. Reduced animal drug approvals
in both the treatment and mitigation
of minor diseases in major species, and
major diseases in minor species has
been an obvious outcome of increased
over-regulation. Historically, eco-

nomic market principles have regu-
lated basic industry R & D practices.
Because of the increased costs of
developing drugs now, minor diseases
in major species and major diseases in
minor species, no HPB approved
claims are added, because no one
affords the cost of generating the
necessary safety and efficacy data.
Environmentalists base their position
on three myths: 1) Pre-industrial era
of good crops, easy living and few
insects, 2) A distinction between nat-
ural and unnatural chemicals and
3) Unnatural chemicals are causing a
cancer epidemic when, in fact, all
cancers except lung cancer are going
down. In conclusion, I quote from
William Tucker in Harper’s “Of Mites
and Man”, “What keeps nagging in the
back of my mind is this great Age of
Environmentalism is what we are
going to look like a few years from
now. Somehow it seems we are going
to appear as a generation that was so
obsessed with misgivings, so afraid of
what we didn’t — and couldn’t —
know, so anxious to point hysterical
accusing fingers at one another, that
we neglected to pick up and use the
simple tools we had at hand. I have no
doubt that someone will eventually use
these tools. I only wonder if we will
ever calm down enough to do it
ourselves.”

Scientific Program of the Canadian
Veterinary Medical Association and
Ontario Veterinary Association Con-
ference, Toronto 1979.



