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I GENERAL CONSIDERATIO1iS 

The t l t l e  of t h l s  paper: "bleat-borne dlseases" is  a standing 

phrase m the terminology of WHO/FAO as  well as  of other organrzatlons 

actlng wlthln the general sphere of publlc heal th  and preventlvz 

mediclne. By polntlng out accumulated informatxon on the ro le  played 

by meat and meat products m the evolution of human disease, we 

expecc t o  impress upon the publlc and administrations the necessity 

of mmntmnmng adequate meat m s p e c t ~ o n  and meat control servlces. 

Many of those actlvely engaged ul such servlces,  however, cannot 

help feeling tha t  t h i s  klnd of approach 1s f a r  from the mark. Meat 

lnspectlon and meat control 1s  not prirnarlly a medlcal provrsion 

designed wlth the sole  purpose of preventing meat-borne diseases. A 

l ~ s t  of meat-borne dlseases may look Impressive, but wlthin the overall  

picture of the complexities of human dlseases, meat 1s just  one minor 

factor .  I do not Intend t o  minimize the lrnportance of meat-borne as 

well as of food-borne dlseases m general. It is jus t  t h a t  meat, as  

well a s  other foods, are of such fundamental importance t o  human well- 

being tha t  any food hyglenlst must f e e l  himself responsible f a r  beyond 

the prlrmtive concept t ha t  food should not produce disease. 

In  order t o  correlate  our thmnlung wlth the s t a tus  and actual 

functions of food hyglene 1n practical l l f e ,  we should revise our 

concept of food hygiene beyond the narrow l l n e  of preventive mediclne 

We should deflne our purpose t o  cover the wlder field of protecting 

the world's food supplles agaulst in t r rns ic  and environmental fac tors  

whlch may cause Losses, deterioration and hanaful e f fec ts  end thus 

endanger the well-being and safety of the people. 

To the veterinary food hyglenlst t h l s  means tha t  he should apply 

hls knowledge of biolo@;y, anmal scxence, pathology, epidemiology, 

microbrology, toxicology and blochemistry of foods t o  the safeguarding 

of foods of animal origin.  From the extraction of the raw materials, 

a l l  the way through manufacture, processmg, storage and d l s tnbu t lon ,  

he should concern hunself with protecting the hygienic quali ty of the 

food. The rapld advancement I n  food technology and industr ia l izat ion 

of food production leaves the sclence of food hyglene and the  practical. 



food control servlces wlth a heavy responsibility. It 1s our duty - 
before lt i s  too l a t e  - t o  take care tha t  t h i s  f a l r  new world abide by 

t h e  fun&amental biological laws of hygiene. Food hygiene - including 

meat hyglene - therefore, must seek ~ t s  contacts, not wlth mediclne alone, 

but a l so  ~ l t h  technical sciences. LI fac t ,  food hygiene is a blo- 

technical science I t s e l f  rather than an a s ~ o c l a t e  of medicine. 

A s  long a s  food hygiene and meat hygiene w i l l  continue t o  introduce 

i t s e l f  just  as  a subsidiary of preventive medicine, ire sha l l  f ind  ~t 

difficult t o  convince authorities, especially those m developing 

countries, t h a t  they ought t o  do somethmg more about it. Faced wlth 

a mass of regular disease cases which obviously are i n  urgent need of 

attention, they do not f lnd food hygiene an important contribution. 

They would, however, want t o  increase food supplles and lmprove the 

nut r i t iona l  standards of the people. So i f  we adopt the broader scope 

of food hygiene as  an ac t iv i ty  whlch w l l l  support the food programme 

of the country by improving the hyglenic standards of food productlon 

and food handling, we may meet 1 ~ 1 t h  a be t t e r  undersianding. It seems 

quite obvlous t h a t  e f fo r t s  t o  lncrease food productlon and the t o t a l  

amount of food available, must go together wlth e f fo r t s  t o  protect the 

hyglenlc quali ty of food. Gtherwlse, what is gained m quantity may 

well get  l o s t  i n  quali ty.  The e f fec ts  of faul ty  operallons, conta- 

mmation, spoilage, deterioration and increased r i sks  of food-borne 

disease swallow up the benefits  and hamper progress. Thxs requires 

t h a t  food hyglene servlces do not conflne themselves t o  leg is la t ive  and 

judlclal  ac t lv i t l e s .  They must adopt an actlve and progressive l l n e  

of policy, designed fo r  maklng an uldependent specialist contrlbutlon 

towards the unprovement of operational standards within the food trade.  

By so  doing, we sha l l  change the scope of food control from a purely 

negative measure ln to  a posit ive force, working f o r  improved qual i ty  

of foods and prevention of l o s s  and waste. Food control w i l l  become a 

r e a l l y  useful too l  with which the industry w i l l  flnd it profitable t o  

maintain a cooperative relationship,lnstead of Just  fightme; or  

to le ra t ing  it. 



The establishment of a meat lndustry t o  replace the local  marketing 

of f resh meat, presents a speclal  challenge t o  meat control services. 

Fresh meat from the small local  slaughter-house may well carry infectious 

agents, but immediate consumptlon following the trad1txona.l hablt  of 

cook~ng protects consumers t o  a very large extent. With centralized 

industrial productlon of processed, pre-cooked or  ready-to-eat meat 

products f o r  large scale distribution, post-slaughter contamination 

becomes a great r i s k ,  whlle a t  the same time the protective ef fec t  of 

thorough cooking, jus t  before the meal 1s be- served, decreases. 

Thls should be well remembered when the impact of modern food 

technology changes the food h a b ~ l s  of a population, t h a t  has l ea rn t  

how t o  l i v e  i n  a cer ta in  environment exposed t o  cer ta ln  given food 

r i s k s  - but is completely unaware of new such r l sks  from new types of 

food on the market. 

I1 MEAT QUALITY 

Generally speaking, meat quali ty comprises a l l  character is t ics  of 

meat and meat products which determine o r  Influence the value, useful- 

ness, wholesomeness and consumers' acceptabili ty of the product. 

Some of these characteristics influence solely the nut r i t iona l  

and gastronomical qua l l t l es  by which the grading and quotation of meat 

are determined, fo r  instance lean versus f a t ,  tenderness, bloom, sex, 

age and race of  the anlmal. 

Others Influence the hygiemc quallty.  This t e r n  comprises every 

aspect of quali ty affecting the ed ib i l i t y  of the meat, determining 

whether it is considered f i t  o r  un f l t  f o r  human consumptlon: heal th  

risks, changes from dlsease, deterloratLon instead of freshness, 

appearance, t a s t e  o r  texture,  contamination or  admixture of some 

unappetizing or  objectionable substance and reduced keeplng qual l ty .  

A l l  of these are factors  whlch In  terms of hygienic s t a tus  make meat 

un&ceptable or  l e s s  acceptable. 

Ultunately, however, local  standards of acceptability s e t  by 

cu l tura l  traditions and general food habi ts  of t he  p o ~ u l a t i o n  are of 

decisive ~mportance, when ~t comes t o  the actual exercise of meat 

inspection rules .  



When trying t o  analyze the  problem i n  d e t a l l  it may be practical  

t o  deal wlth the most unportant groups of quall ty character ls t ics  

separately. 

1. Pathological conditions 

Meat inspection a t  the point of slaughter as a pract ical  undertaking 

is primarily a technique fo r  rapid dlagnosls of pathological conht ions  

in  the anunals, by which t o  separate healthy carcasses from those affected 

by some diseased condition which m a y  make the meat unf i t  f o r  human 

consumption. When the meat inspector is  t o  make h l s  decision, he is 

not prunarily concerned about meat-borne diseases, f o r  the very good 

reason tha t  the available means of examination i n  many cases do not 

permit t he  exact c lass i f ica t ion  of the specif ic  agent mnvolved. As 

a matter of f a c t ,  whether or  not such an agent is or could be naxious t o  

humans, is not a decisive factor .  The basic principles governing 

meat inspection rules  of judgement do not distinguish transmisslble 

from non-transmissible dlseases. No matter what kind of dlsease, 

locallzed pathological lesions mean condemnatlon of the affected par ts .  

Acute generalized lesions or  acute systemic diseases mean condemnation 

of the carcass m t o t a l .  Hence the meat inspector in the f l r s t  place 

has t o  declde whether pathological fmndings indicate only loca l  damage 

o r  r e f l ec t  a generaLized, systemic disease, which due t o  spread of 

infection, toxlc  o r  functional disturbances, a f fec ts  t he  general s t a t e  

of health of the animal. Thls pathological and patho-physiological 

judgement - and not a specif ic  search f o r  transmisslble diseases - is 

the  onlypracticable and professional approach fo r  the purpose of 

detectxng and detaining such meat,which a t  the time of slaughter is 

defective i n  qual i ty  due t o  pathological condltions including transmis- 

s i b l e  dlseases. 

2. Bacteriological and biological character ls t ics  

The microbiology of meat 1s closely re la ted  t o  condltions ante- 

rnortem and post-mortem and consequently w i l l  be discussed under two 

headmgs, namely pre-slaughter (ante-mortem) infections and post- 

slaughter (post-mortem) contamination. 



2.1 Pre-slaughter infections 

Inhealthyanlmals under normal conditions, a l l  t i s sues  and cavities,  

which have no d i rec t  contact o r  connecting out le t s  t o  the external 

envaronments, are s t e r l l e  or  are a t  l ea s t  only intermittently carrymg 

mlcro-organisms in low numbers. Radical changes of this s t a tus  

r e su l t  from bloodstream invasion of micro-organisms. Such occurrences, 

of comse, are common u? animals suffering from sept ic  infectious 

diseases, but may also develop from accidental disturbance of the 

balanced s t a t e  between the host organism and the mlcro-organisms, 

populating the natural  germ-reservo~rs of the host (skin, alimentary 

t r a c t ,  par t s  of the uro-genltal and respiratory systems). A good 

example 1s the regular lnvasion of micro-organisms from the skin-flora 

Into the bloodstream, seen i n  anlmals slaughtered I n  emergency because 

of burns. Slmilar e f fec ts  are seen when the ln tes t rna l  mucosa is 

devitalized because of circulatory disorders, anoxemia o r  some loca l  

damage. Whenever anunals are slaughtered i n  a condition of physical 

s t r a n  and physlologlcal s t r e s s ,  whether due t o  extreme fatigue o r  

dlsease, invasions In to  the bloodstream of mlcro-organisms from the  

in t e s tma1  f l o r a  may occur. 

be-slaughter xnfectlons w i l l  change the normal s t a t e  of internal  

sterility of &at and organs, and leave the carcass invaded by micro- 

organisms r lgh t  from the point of slaughter. Such mlcro-organisms 

may Include pathogens a s  well as  a saprophytic f lora .  In the first 

case, meat-borne disease may ar lse ,  while invasion with microaerophllic 

and anaerobic saprophytes may r e su l t  m rapid spoilage, developing 

from the in te r ior ,  depth-spoilage. 

Bacterlologlcal methods of examination t o  supplement the organo- 

l ep t i c  mspection of the anlmals m e  necessary, i f  one wants t o  detect  

and detain carcasses carry- ante-mortem mfectiorl. In many 

contrnental European countries such methods have a long hlstory i n  

meat inspectlon practices,  and convincing experience has been gained 

from the vast  materlal examlned over the years. 



2.2 Post-slaughter contammatlon 

The slaughter operations, bleedmg, slunning, evisceration and 

dressmg necessarily r e su l t  i n  an extensive surface contamination of 

meat and organs. Its orlgin primarily is  the hides and the intestinal 

f lo ra  of the animals. Pathogens (cspecially salmonella and sometunes 

staphylococci from anlmal and human carr iers)  as well as  a wide variety 

of saprophytes, are often encountered. In-plant contaminat%on i s  

highly important not only a s  a l m i t l n g  fac tor  f o r  the storage l i f e  

of t he  fresh meat and the v a r i o ~ ~ s  meat products manufactured from such 

meat, but a lso f o r  the prevention of meat-borne diseases. Measures 

t o  control in-plant contamination, enforcement of hygienic methods of 

slaughter, segregation between unclean and clean operations etc. ,  thus 

form an integrated par t  of meat ~nspec t ion  a t  the point of slaughter 

t o  be included with its functions. These functions, of course, must 

be extended t o  cover all subsequent handling of meat durlng transportation, 

storage, manufacture and marketmg, because of the fundamental par t  

played by microbiological processes a t  a l l  stages. Tine microbiological 

character is t ics  of f resh meat, a s  riel1 a s  of manufactured products of 

meat, when reaching the consumer, may be regarded a s  a resul tant  of 

the lnitial contamination acquired a t  the point of slaughter and 

bac ter ia l  growth, modified by the selective ef fec t  of physical and 

chemlcal means of yreservatlorl and additional contminztion acqulred 

at l a t e r  stages. A t  any time, negligence i n  complying with the 

biological laws of microbiology may convert safe  meat i n to  dangerous 

meat or  resu l t  i n  loss  and waste fYom spoilage and m f e r i o r  products. 

3 .  Chemical and physical character is t ics  

Under t h l s  heading is l l s t e d  a number of character is t lcs ,  which 

may become of considerable importance t o  meat quali ty,  such as s t a b i l i t y  

of f a t s ,  stability of colour, denaturation of proteins and cer ta in  

enzymatic processes leadlng t o  undesirable decomposition ("bone t a m t " )  . 
Within the scope of t h i s  presentation, however, only the problem of 

chermcal resldues in meat w i l l  be touched upon, as t h l s  i s  a matter of 

increasing concern t o  public health authori t ies  In many countries. 



3.1 Insecticides 

Residues of the riumerous insecticides and pesticides used i n  

agriculture t o  control weeds and plant disease - contrary t o  t h e  common 

expectations - seem t o  reach man primarily by way of anlmal products 

such as milk and meat. Thls is due to the fac t  t h a t  most of the 

chemicals are not s table  on vegetable crops, but decompose f a i r l y  

rapidly when exposed i n  the f l c lds  t o  ordinary climatic conditions. 

Animals, fed such crops before natural  inactivation of the chemical 

is  complete, tend t o  accumulate the compounds and may work up considerable 

concentrations of the toxic compourlds. Thls is especially t rue  w i t h  

the  fat-soluble chlorinated insectlcldes (DM', hexachlorcyclohexane, 

chlordane, toxaphene) which follow anlmal f a t s .  

3.2 Antibiotics and chemotherapeutics 

Residues of these compounds may orlginate from e i ther  therapeutic 

use or  from feeding the anlmals medicated feedstuffs.  Penici l l in ,  

te t racycl ines  and sulfanamides are among the compounds most commonly 

used. Residues are more readlly demonstrable i n  kidney and l i v e r  

t i s sues  than i n  muscles. Danish Meat Inspection Regulations require 

t e s t lng  of a kidney sample, i f  animals are slaughtered l e s s  than six 

days a f t e r  having received the l a s t  therapeutic dose. 

A s  f o r  medicated feeds t h e i r  use must be discontlrlued not l e s s  

than s i x  days pr ior  t o  slaughter. 

Testlng of kidney t i s sue  is performed by means of a simple plate  

diffusion t e s t ,  a piece of t i s sue  being placed on an agar surface 

inoculated with a sensitive s t r a l n  of micro-organisms. After ~ncubat ion,  

the p l a t e  i s  observed fo r  zones of inhibit ion.  'Bus method has proved 

useful fo r  detecting the f a l r l y  hlgh concentrations of the bacterlo- 

s t a t i c  h g s ,  found i n  the kidney of animals w i t h n  a few days a f t e r  

treatment. In  order t o  detect the much lower leve ls  present m 

t i ssues  of an imals  a f t e r  feeding low leve l  medicated feedstuffs,  special  

methods of extraction and concentration of ex t rac ts  are necessary. 



In our laboratory such methods have been developed. In chicken, 

fed six weeks wlth a feed rnxxture conta~ning f ive  unl t s  of penic i l l in  

Per gram, 7 t o  0.03 thousandths m t s  of penicillin were demonstrated 

per gram kidney t i s sue  up t o  slx days off the penicillin-feed. 

In chzckens fed 10 mcg of terramycin, kidney t l s sue  oontained 

0.09 t o  0.017 mcg of terramycin per g r a m  up t o  three days off terramycin- 

feed. 

3.3 Oestrogenes 

It should be mentioned also t h a t  the use of oestrogenes f o r  

promotion of growth, sexual neutralization or  fo r  therapeutic purposes 

in animals and birds fo r  human consumption has been prohibited by law 

i n  a number of countries 


