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INTRODUCTION ' -

BoviNE SPoNGIFORM ENCEPHALOPATHY (BSE) 15 A NEWLY IDENTIFIED,

 PROGRESSIVELY FATAL: CENTRAL NERVOUS SYSTEM DISEASE OF BOVINE

THAT WAS FIRST REPORTED IN GREAT BriTain 1n 198B6. INCIDENCE OF
BSE HAS NOW OCCURRED IN 6,098 DAIRY HERDS AND 799 BEEF SUCKLER
HERDS. (WiLesmitH, J.W. 1990). THESE FIGURES CONSTITUTE 17.5%
OF DAIRY HERDS AND 1.427% OF BEEF SUCKLER HERDS AND IN TOTAL NOT
QuUITE 107 OF ALL CATTLE HERDS HAVE HAD AT LEAST ONE CcASE OF BSE.
60% OF AFFECTED HERDS HAVE HAD ONE CASE. Z20% HAVE HAD TWO AND
20% HAVE HAD MORE THAN Two. (Taveor, K. 1990). THERE HAVE NOW
BEEN 17,921 conFIRMED cAaseEs oF BSE. Since MarcH oF 1990 THERE
HAS BEEN A DOUBLING OF THE INCIDENCE To 1,200 PER MONTH. THIS IS
AN AVERAGE OF 3.0 cAseEs PeER 1,000 apuLt cATTLE. [MORE HERDS ARE
BECOMING AFFECTED RATHER THAN THERE BEING AN INCREASE IN THE
NUMBER OF CASES PER HERD. (WiLeEsmiTH. J.W. 1990).




THIS DISEASE HAS ALSO BEEN CONFIRMED IN IRELAND, NORTHERN I[RELAND
AND IN .CATTLE EXPORTED FROM ENGLAND TO OMAN. THERE HAS BEEN NO
SCIENTIFIC EVIDENCE TO DATE THAT .INDICATES BSE 1S A HUMAN HEALTH
HAZARD, AND IT IS NOT KNOWN TO EXIST IN THE UNITED STATES. THERE

‘IS NO TEST FOR THE PRESENCE OF THIS DISEASE IN THE LIVE ANIMAL AND
THE AGENTS RESPONSIBLE HAVE NOT BEEN COMPLETELY CHARACTERIZED,
ALTHOUGH THEIR COMPOSITION APPEARS TO BE VERY SIMILAR WITH A PEPTIDE
BEING A MAJOR COMPONENT. THERE ARE THREE CONFLICTING INTERPRETATIONS
OF EXISTING KNOWLEDGE. THE AGENT BEING TERMED EITHER A PRION, A
VIRINO: OR A FILAMENTOUS VIRUS. Many U.S. SCIENTISTS BELIEVE IT

IS A PRION WHICH IS A SMALL INFECTIOUS PATHOGEN CONTAINING PROTEIN
(PRP). IT 1s RESISTANT TO PROCEDURES THAT MODIFY OR HYDROLIZE
NUCLEIC AciDs. (SoutHwoop, Sir RicHARD, ET AL 1989).

INFECTED CATTLE CAN BE IDENTIFIED OMLY AFTER CLINICAL SIGNS -
TYPICALLY APPREHENSIVE AND UNCOORDINATED BEHAVIOR - DEVELOP. T[HE
PRESENCE OF THE DISEASE IS CONFIRMED BY HISTOPATHOLOGICAL EXAMINATION
OF BRAIN TISSUE AFTER DEATH. BSE INFECTED BRAIN EXHIBIT CHARACTER-
ISTIC VACUOLES AND ASSOCIATED PROTEIN BUILD-UP CALLED FIBRILS.
SCRAPIE ASSOCIATED FIBRILS (SAF) ARE DISEASE-SPECIFIC STRUCTURES. ™
WHICH WHEN DETECTED IN EXTRACTS oF BSE BRAIN, HELPED CONFIRM THAT

BSE 1S A NEW SCRAPIE-LIKE DISEASE OF CATTLE. THE SAF ARE FORMED

FROM AN ESSENTIALLY NORMAL CELL PROTEIN (PRP) WHICH BECOME MODIFIED
POSTTRANSLATIONALLY AS A CONSEQUENCE OF INFECTION.

EPIDEMIOLOGY

EPIDEMIOLOGICAL STUDIES IN GREAT BRITAIN 1nNDICATE THAT BSE MosT
PROBABLY IS AN EXTENDED SINGLE SOURCE OUTBREAK SPREAD INITIALLY
THROUGH CATTLE FEED WHICH CONTAINED RENDERED PROTEIN MATERIAL
DERIVED FROM SCRAPIE-INFECTED SHEEP AND LATER BSE caATTLE. THE

U.K. 1s THOUGHT TO HAVE 15 STRAINS OF SCRAPIE IN THEIR SHEEP
POPULATION AND SCIENTISTS IN THE U.K. HAVE POSTULATED THAT A SINGLE
STRAIN OF SCRAPIE WAS ALTERED OR EFFECTIVELY EXPOSED CATTLE AT
UNUSUALLY HIGH LEVELS, AS A RESULT OF CHANGES IN THEIR RENDERING



PROCESSES (GOING FROM BATCH AND SOLVENT EXTRACTION PROCESSING TO
CONTINUOUS RENDERING SYSTEMS) IN THE EARLY 1980's. THE AGENT
THEN BECAME ADAPTED INTO A NEW HOST - CATTLE. MWHILE SCRAPIE IS
ENDEMIC IN U.S. SHEEP, WE DO NOT KNOW IF QUR SCRAPIE STRAINS
PARALLEL THOSE Founp inN THE U.K. (Kine, L. 1980).

A CURRENT UNPUBLISHED sTupY 1IN THE U.K. (MWrresmitH, J.W. ET AL 1990)
DOES NOT SUPPORT THE ORIGINAL SUGGESTION THAT THE INTRODUCTICON OF
CONTINUOUS PROCESSES HAS BEEN THE PRINCIPLE REASON FOR THE EXPOSURE
OF CATTLE IN 1981/82 SUFFICIENT TO CAUSE CLINICAL DISEASE AT A
DETECTABLE INCIDENCE. THE TIME COURSE OF THE CHANGE TO CONTINUOUS
RENDERING IS NOT CONSISTEWT WITH THE ESTIMATED TIME OF THE ONSET

OF EXPOSURE. CONVERSELY, THE CESSATION OF HYDROCARBON SOLVENT
EXTRACTION OF FAT FROM MeEAT AnND BonNE MeaL (MBM) 1S CONSISTENT WITH
THE TEMPORAL ESTIMATE OF THE ONSET OF EXPOSURE. THIS CHANGE-QVER
TOOK PLACE IN THE 1970s AnND EARLY 1980s. SOLVENT EXTRACTION HAS BEEN
DISCONTINUED EXCEPT FOR A FEW EXCEPTIONS, FOR OVER THIRTY YEARS

IN THE UNITED STATES AND AT ITS PEAK UTILIZATION IT NEVER ACCOUNTED
FOR MORE THAN TWENTY PER CENT OF U.S. RENDERING PROCESSES.

THE INCUBATION PERIOD IS IN THE RANGE OF 2.5 TO AT LEAST & YEARS
AND CATTLE RANGING FROM 2Z MONTHS OF AGE TO 15 YEARS HAVE BEEN
AFFLICTED. (WiLesmitH, J.W. 1990). THE CURRENT HYPQTHESIS IS THE
EXPOSURE PERIOD LASTED FromM 1981/82 untiL AT LEAST 1985 anp IT

IS ASSUMED FROM THEHN UNTIL 1988 WHEN THE BAN ON FEEDING RUMINANT-
DERIVED PROTEIN TO RUMINANTS WAS INTRODUCED. BASED ON STUDIES OF
SCRAPIE AND TRANSMISSIBLE MINK ENCEPHALOPATHY (TME), AS WITH MINK.
CATTLE COULD BE DEAD-END HOSTS.

THERE 1S STRONG EPIDEMIOLOGIC EVIDENCE THAT DIRECT TRANSMISSION
FROM COW TO COW DOES NOT OCCUR. SCRAPIE SEEMS TO BE THE ONLY
MEMBER OF THE SPONGIFORM ENCEPHALOPATHIES WHERE DISEASE IS DIRECTLY
PROPAGATED IN A POPULATION BOTH VERTICALLY AND HORIZONTALLY.

OTHER SPONGIFORM ENCEPHALOPATHIES

SHEEP SCRAPIE - SCRAPIE HAS NOW SPREAD 70 39 sTavES In THE U.S..




SINCE THE INITIAL DIAGNOSIS IN MicHIGAN IN 1947. INTERESTINGLY,
IT HAS BEEN A DISEASE CONFINED MOSTLY TO THE SUFFOLK BREED. OQuT
OF 478 FLOCKS DIAGNOSED WITH SCRAPIE IN THE U.S., 757 HAVE BEEN
SUFFOLK WHERE THE BREED WAS IDENTIFIED. THE RISK OF SPREADING
SCRAPIE INTO CATTLE TOGETHER WITH THE INCREASED PREVALENCE OF THE
DISEASE IN AMERICAN SHEEP OVER THE LAST TEN YEARS HAS STIMULATED
INCREASED FUNDING FOR SCRAPIE RESEARCH AND A NEW EFFORT TO DEVELOP
AN EFFECTIVE SCRAPIE CONTROL PROGRAM. CURRENTLY, THERE IS AN
ONGOING PROCESS OF NEGOTIATED RULEMAKING IN WHICH REPRESENTATIVES
OF PRODUCER GROUPS, MEAT PROCESSORS, RENDERING AND REGULATORY
AGENCIES ARE ATTEMPTING TO COME UP WITH A PLAN TO WHICH ALL CAN
AGREE. IT 1S LIKELY THAT THIS PROCESS WILL RESULT IN A VOLUNTARY
CERTIFICATION PROGRAM DIRECTED TOWARD RISK REDUCTION OF AMERICAN
SHEEP DEVELOPING SCRAPIE. 1IN FIscaL YEAR 1990, 38 NEW SCRAPIE-
INFECTED FLOCKS WERE IDENTIFIED; INCLUDED IN THIS FIGURE WAS ONE
(1) CASE OF SCRAPIE IN A GOAT. THIS IS ONLY THE SECOND REPORT

OF SCRAPIE IN A GOAT N THE UNITED STATES. (DETwiLeEr, L. 1990).

CHrontc WasTinGg Diseases ofF MuiLe Deer anD ELk - FIRST REPORTED BY~—
WiLL1AMS AND Youns IN 1980 AFTER EXAMING BRAINS OF MULE DEER AND
ELK AFFECTED WITH DEBILITATING DISEASES WHILE HELD FOR LONG PERIQODS
OF TIMES IN ANIMAL PARKS OR Z00S. MANY SCIENTISTS CONSIDER THIS A
NATURAL OCCURRING INFECTION. JHE AFFECTED ANIMALS HAD NMOT EATEN
ANIMAL PROTEINS.

TransMIssIBLE Mink EncEPHALOPATHY (TME) - RARE DISEASE OF RANCH-
REARED MINK FIRST RECOGNIZED IN WIsconsin 1N 1947. (HARTSOUGH

AND BurGeEr, 1965). THE DISEASE IS RARE: AFFECTING ONLY 235 MINK
RANCHES SINCE THIS TIME. (MArRsH, R.. 1990). EPIDEMIQLOGIC STUDIES
HAVE INDICATED THAT TME IS A FOODBORNE DISEASE HAVING INCUBATION
PERIODS OF 7 MONTHS TO OVER A YEAR. (HARTSouGH AND BURGER. 1965).
AFTER THE 1963 INCIDENCE IN HAYWARD, Wisconsin, TME-AFFECTED MINK
BRAIN WAS OBSERVED BY DR. WiLLIAM HADLOW TO HAVE HISTOPATHOLOGIC
SIMILARITIES 70 scrapIe. (Marsd, R. 1890).

KurRu - A DISEASE OF THE FORE NATIVES IN THE EASTERN HIGHLANDS

oF New GUINEA. THE INCIDENCE OF XKURU HAS DRAMATICALLY DECLINED
SINCE THE ELIMINATION OF CANNIBALISTIC PrRACTICES. (Marsy., R.F. 1989).



CREUTZFELDT-JAkOR Drsease (CJD) - AFFECTS HUMANS BUT NOT GEOGRAPH-
TCALLY LIMITED LIKE KURU. CLASSIFIED AS A PRESENILE DEMENTIA
HAVING A PREVALENCE OF ONE PER ONE MILLION POPULATION. APPROXI-
MATELY 85% OF THE CASES ARE SPORADIC WITH NO KNOWN SOURCE OF RISK
OR EXPOSURE, WHILE 157 HAVE A FAMILIAR PATTERN OF OCCURRENCE
CONSISTENT WITH AUTOSOMUL DOMINANT INHERITANCE. BOTH TYPES ARE
TRANSMISSIBLE TO SUBHUMAN PRIMATES. (Marsw, R., 1989). CJD 1s
CONSIDERED BY SOME SCIENTISTS AS ANOTHER MATURALLY OCCURRING
SPONGIFORM ENCEPHALOPATHY. IT IS AS PREVALENT IN VEGETARIANS AS
MEAT EATERS AND IN COUNTRIES WITHOUT SCRAPIE AS THOSE WITH A

HIGH PREVALENCE sUcH As THE U.K. (KimsBerLin, R. 1990).

FELINE SPONGIFORM ENCEPHALOPATHY (FSE) - Since May ofF 1990 THERE

HAVE BEEN 10 caTs (QUT OF A TOTAL OF 7 MILLION) DIAGNOSED AS

pyinGg FROM SE 1N THE U.K. IT 1S THE VIEW OF THE BRITISH VETERINARY
AssociaTion (BVA) THAT, AS THE SYMPTOMS FOR FSE ARE SIMILAR TO

OTHER CAT DISEASES: FSE MAY NOT BE A NEW DISEASE IN cATs. QuT oF

50 cASES REFERRED RECENTLY, ONLY TWO WERE CONFIRMED AS FSE. IF

THE INCIDENCE IS PROJECTED ON AN ANNUAL BASIS TO 21-31 CASES PER YEAR,
THEN SE IM CATS COULD POSSIBLY HAVE THE SAME INCIDENCE AS CJD 1N
HUMANS IN GREAT BrRITaIin (McCAmMONT, F. 1990). ANOTHER NATURALLY
OCCURRING SPONGIFORM DISEASE?

AGENT - HOST INTERACTIONS AND PATHOGENESIS

KNOWLEDGE OF THE PATHOGENESIS OF THESE SPONGIFORM DISEASES HAS BEEN
DERIVED LARGELY FROM STUDIES OF SCRAPIE. [N NATURAL SCRAPIE, THERE
IS EARLY REPLICATION AND LIFE-TIME PERSISTENCE OF INFECTION IN
CERTAIN TISSUES OF THE LYMPHORETICULAR SYSTEM (LRS), NOTABLY
PEYER'S PATCHES, SPLEEN AND LYMPH NODES. DISEASE OMNLY OCCURS IF
INFECTION SPREADS TO THE CENTRAL NERvOUS sysTeM (CNS). StupieEs of
EXPERIMENTAL SCRAPIE IN HAMSTERS AND MICE INDICATED THE SPREAD OF
INFECTION ALONG SYMPATHETIC NERVE FIBRES WHICH CONNECT WITH THE
MID-THORACIC SPINAL CORD AS PART OF THE SPLANCHNIC NERVE COMPLEX.

THE INCUBATION PERIOD OF SCRAPIE IS A PRECISE FUNCTION OF THE
INTERACTIONS BETWEEN THE STRAIN OF THE AGENT AND ONE MAJOR HOST



GENE; SIP IN SHEEP AND SINC IN MICE. THESE GENES IMPOSE RESTRICTIONS
ON THE MULTIPLICATION OF THE AGENT. 1IN PARTICULAR, SINC GENE SEEMS
TO RESTRICT THE MULTIPLICATION AND CELL~TO-CELL SPREAD OF SCRAPIE
INFECTION AT TWO STAGES OF SCRAPIE PATHOGENESIS. FIRST, AT THE
CELLULAR INTERFACE BETWEEN THE LRS AND THE NERVOUS SYSTEM: PROBABLY
ACTING ON THE NEURAL SIDE OF THE INTERFACE BECAUSE SINC GENE EXERTS
RELATIVELY LITTLE EFFECT ON SCRAPIE IN THE LRS. SEconDLY., AT THE
SUBSEQUENT STAGE WITHIN THE NERVOUS SYSTEM.

THERE IS INCREASING EVIDENCE THAT SINC AND SIP GENES ARE THE SAME
AS THE PRP GeENE. INDEED, IT IS LIKELY THAT PRP GENE PLAYS A MAJOR
ROLE IN CONTROLLING THE PATHOGENESIS OF ALL MEMBERS OF THE SCRAPIE
FAMILY, EVEN THOSE NATURALLY OCCURRING AND EXFERIMENTAL DISEASES
IN GOATS: HAMSTERS AND MINK IN WHICH GENETIC EFFECTS HAVE NOT BEEN
DESCRIBED; PROBABLY BECAUSE OF THE ABSENCE OF BIOLOGICALLY
SIGNIFICANT ALLELIC VARIATIONS AT THE PRP LOCUS IN THESE SPECIES.

THERE 1S5 ALSQ EVIDENCE THAT AT LEAST SOME MODIFIED PRP MAY BE AN
ESSENTIAL COMPONENT OF THESE INFECTIOUS AGENTS. [HE IDEA THAT PRP.
GENE MAY PROVIDE THE PROTEIN THAT, AFTER POST-TRANSLATIONAL
MODIFICATION: PROTECTS THE PUTATIVE NUCLEIC ACID GENOME OF THE
AGENT OFFERS AN EXTREMELY SIMPLE BASIS FOR AGENT-HOST INTERACTIONS
IN THESE DISEASES.

SIMILAR AGENT AND HOST FACTORS DETERMINE THE “SPECIES BARRIER EFFECT”.
CHANGING THE HOST CAN CAUSE THE SELECTION OF MUTANT STRAINS OF AGENT
WHICH ARE DIFFERENT FROM THOSE IN THE DONOR HOST. IT CAN ALSO CREATE
A “DONOR HOST” EFFECT WHICH DOES NOT INVOLVE CHANGES IN THE STRALN

OF AGENT BUT, NEVERTHELESS, CONSTITUTES A BARRIER TO THE INTER-
SPECIES TRANSMISSION OF INFECTION, PROBABLY BY REDUCING THE EFFECTIVE
pose. (KimeerLin, R.H. 1990).

RISK ASSESSMENT ON THE POSSTBLE OCCURRENCE OF
BSE [N THE UNITED STATES

AFTER CAREFUL EXAMINATION MOST VETERINARIANS AND RENDERERS WOULD



AGREE THAT THERE ARE DIFFERENCES BETWEEN ANIMAL HUSBANDRY PRACTICES
AND RENDERING IN THE U.K. vERsus THE UniTED STATES. THERE WAS NO
CLEAR OR SINGLE EXPLANATION WHY IN THE U.K. tn 1982, CATTLE
APPARENTLY BECAME EXPOSED TO A TRANSMISSIBLE AGENT SUFFICIENTLY TO
RESULT IN A CLINICAL DISEASE. A NUMBER OF FACTDRS HAVE BEEN-
IDENTIFIED WHICH WHEN COMBINED ARE UNDOUBTEDLY SIGNIFICANT IN THE
OCCURRENCE OF THIS EPIDEMIOLOGICAL PHENOMENON. (WILESMITH: J.W. ET
AL 1988).

THESE INCLUDE: A DRAMATIC INCREASE IN THE SHEEP POPULATION IN
GREAT BRITAIN WHICH cOMMENCED IN 1980 aAnpD HAs conTInNueD (MAFF 1988);
A PROBABLE INCREASE IN THE PREVALENCE OF SCRAPIE INFECTED FLOCKS
(WriLesmiT, Jo W. ET AL 1990){ ' THE GREATER INCLUSION OF SHEEP
HEADS IN WATERIAL FOR RENDERING; THE GREATER INCLUSION OF CASUALTY
AND CONDEMNED SHEEP IN MATERIAL FOR RENDERING AS A RESULT OF THE
REDUCTION IN THE NUMBER OF KNACKERS' YARDS; THE INTRODUCTIQON OF
CONTINUOUS RENDERING PROCESSES DURING THE 1970s anp 1980s wHIcH

MAY HAVE RESULTED IN THE RENDERING OF ANIMAL MATERIAL AT A LOWER
TEMPERATURE AND, OR., A SHORTER TIME THAN PREVIOUSLY AND THE DECLINE
IN THE PRACTICE OF USING HYDROCARBON SOLVENTS AND TERMINAL HEAT
TREATMENT FOR FAT EXTRACTION SINCE THE mID 1970s. (MMC 1985).

ONE MAJOR DIFFERENCE IN CALF FEEDING PRACTICES IN THE U.K. VERSUS
THE U.S. 1S THE UTILIZATION OF ANIMAL PROTEINS AS A COMPETING
PROTEIN IN U.K. CALF CREEP FEEDS. OVER THE PAST TEW YEARS ONLY
SMALL QUANTITIES OF MEAT AND BONE MEAL (MBM) WAS USED IN CALF FEEDS
IN U.S. BUT WE ARE NOW BEGINNING TO MoveE MBM IN THIS TYPE OF RATION.
In THE U.K. THEY INCLUDED UP TO 47 MBM INM CALF FEEDS UNTIL RECENT
YEARS.

THe U.K. HAS APPROXIIMATELY ELEVEN (11) MILLION CATTLE AND FORTY (40)
MILLION SHEEP. THE U.S. SHEEP POPULATION IS ELEVEN (11) MILLION

AND WE HAVE 99 MILLION CATTLE PLUS A SUBSTANTIALLY LARGER PORK

AND POULTRY INDUSTRY. THE U.K. processes 1.860 MILLION TONNES OF

RAW MATERIAL PER YEAR. ALt E.C. couwTtries procEss 9.030 mILLION
TONNES (KRENK, Per. 1990). THeE U.S. PROCESSES 16.363 MILLION TONNES.



THE U.X. HAS A MUCH HIGHER INCIDENCE OF SCRAPIE THAN THE U.S. AND IN
SouTHERN U.K. WHERE THEY HAVE THE HIGHEST INCIDENCE OF BSE, SHEep
BY-PRODUCTS MAKE UP OVER 15% OF THE MEAT AND BONE MEAL (MBM).
COMPARE THAT TO LESS THAN 1% For ALL ofF THe U.S. anp 1/100 To 1/1000
OF ONE PER CENT IN MOST U.S. RENDERING PLANTS. ACCORDING TO

DrR. RICHARD MARSH, CONVENTIONAL RENDERING INACTIVATES 95-98% orf

THE SCRAPIE AGENT. THEREFORE, M0ST U.S. RENDERERS HAVE BEEN
INACTIVATING 35-98% OF THE SCRAPIE AGENT IN THE 1/100 1o 1/1000 oFf
ONE PERCENT SHEEP BY-PRODUCTS IN THEIR MBHM.

OUR RENDERING PROCESS MAY NOT TOTALLY ELIMINATE A SCRAPIE-LIKE
AGENT:, BUT COULD SUFFICIENTLY REDUCE THE TITRE ALONG WITH OUR

LARGE DILUTION FACTOR TO PREVENT CLINICAL DISEASE OCCURRING DURING TH
NORMAL LIFETIME OF CATTLE. THE INCUBATION PERIOD OF THE SCRAPIE-
LIKE INFECTIONS IS5 RELATED TO THE DOSE OF AGENT RECEIVED, GIVEN A
CONSTANT ROUTE OF INOCULATION (ZLoTNIK. J. anp Rennie, J.C. 1967:
Lax, A.J., G. C. MiLLson anD E. J. MannIng. 1985)

THE U.S. IS UNIQUE IN THAT 85% OF THE SHEEP ARE SLAUGHTERED IN 15
PACKING PLANTS AND THIS PRODUCT 1S EASILY IDENTIFIED AND CAN BE
DIVERTED TO OTHER THAN RUMINANT DIETS. FOR THE PAST TEN YEARS

SOME OF THE SHEEP BY-PRODUCTS FROM THE 15 PLANTS HAS BEEN COOKED
SEPARATELY AND SOLD AS A SPECIALTY PRODUCT TO NOM-RUMINANT ANIMALS.
THE OTHER 15% 1S SLAUGHTERED BY HUNDREDS OF LOCKER PLANTS THROUGH-
out THE U.S. AND THIS ACCOUNTS FOR THE SMALL PERCENTAGE OF SHEEP
PRODUCTS IN U.S. MEAT AND BONE MEAL BEFORE DecemBer 1989. WITH

OUR PRESENT PROGRAM THE PERCENTAGE 1S EVEN LOWER.

THERE WAS ONLY LIMITED AMOUNTS OF ANIMAL PROTEInS FED TO U.S.
CATTLE BEFORE 1986. SINCE THAT TIME THESE PRODUCTS ARE BEING
PRIMARILY FED AS A BY-PASS PROTEIN SOURCE TO LACTATING DAIRY
CATTLE. THIS WOULD INDICATE THAT THEIR EXPOSURE WOULD BE FROM

2 TO 5 YEARS OF AGE OM AVERAGE. SINCE THE INCUBATION PERIOD FOR
BSE 1s ESTIMATED TO BE 3-8 YEARS (WILEsmiTH ET AL 1988), IT wouLD



SEEM THAT ONLY A SMALL PROPORTION OF U.S. CATTLE WOULD HAVE THE
TIME TO DEVELOP BSE BEFORE BEING CULLED FROM THE HERD. (MarsH. R.
1990).

NoT onLY DID THE U.K. HAVE A MUCH HIGHER LEVEL OF SCRAPIE SHEEP
BY-PRODUCTS IN THEIR MBM BUT SOME SMALL RENDERERS IN THE U.K. owry
PARTIALLY PROCESSED THEIR RAW MATERIAL. THEY USED TO SELL THE
PARTIALLY COOKED HIGH MOISTURE GREASY CRACKLINGS TO SOLVENT
EXTRACTION PLANTS FOR FURTHER PROCESSING. WHEN THE SOLVENT PLANTS
CLOSED IN THE EARLY 1880’'s THEY HAD TO MARKET THIS PRODUCT CALLED
"GREAVES” TO CONVEWTIONAL RENDERING FACILITIES. THERE HAS NOT BEEN
OR IS THERE NOW RESTRICTIONS ON THE MARKETING OF GREAVES. (TAYLOR,
K. 1990). THERE 1S A GEDGRAPHICAL VARIATION IN THE INCIDENCE OF
BSE 1n tHE U.K. AS WELL AS THE REPROCESSING OF GREAVES. (TABLE I).
THIS GEOGRAPHICAL VARIATION THEREFORE PROVIDES AN ADDITIONAL
EXPLANATION FOR THE GEOGRAPHICAL VARIATION IN INCIDENCE AS MEAT AND
BONE MEAL HAS, IH GENERAL, A PAROCHIAL DISTRIBUTIQN. THE ADDITIONAL
HEAT TREATMENT DUE TO REPROCESSING IS LIKELY TO HAVE REDUCED THE-
TITRE OF A SCRAPIE-LIKE AGENT IN THE PRODUCT. (WILESMITH, J. W.

ET AL. 1990)

In DecemBer ofF 1989 THE U.S. RENDERING INDUSTRY IMPLEMENTED A SHEEP
BY-PRODUCT PROCUREMENT POLICY. THIS RECOMMENDATION SUGGESTS (A)
THAT ALL RENDERERS REFRAIN FROM PICKING UP AND PROCESSING DISEASED.
DYING, DISABLED AND DEAD SHEEP. (B) RENDERERS AND PACKERS WHO
PROCESS SHEEP OFFAL FROM SLAUGHTERING FACILITIES SHOULD DIVERT

THE RENDERED SHEEP PROTEIN TO OTHER THAN DAIRY OR BEEF CATTLE FEED.
(c) AT SMALL SLAUGHTERING PLANTS (LOCKER) ONLY PICK UP SHEEP OFFAL
FROM ANIMALS LESS THAN ONE YEAR OF AGE. DO NOT TAKE ANY SHEEP HEADS.
RENDERERS IN DAIRY AREAS oF THE U.S., sucH AS Yisconsin AND
MINNESOTA, DO NOT RENDER SHEEP OR THEIR PARTS.

IN 1985, A NEW INCIDENCE OF TRANSMISSIBLE MINK ENCEPHALOPATHY
(TME) wAS REPORTED ON A MINK RANCH IN STETSONVILLE, WISCONSIN.



(MARSH AND HARTSOUGH, 1988). THE RANCHER FED DOWNER COWS TO THE
MINK AND STATED HE DID NOT FEED DOWNER SHEEP. MUCH PUBLICITY HAS
BEEN GIVEN TO THIS INCIDENT SINCE Two HOLSTEIN BULL CALVES WERE
INOCULATED INTROCEREBRALLY WITH MINK BRAIN FROM THE STETSONVILLE
RANCH. BOTH ANIMALS DEVELOPED FATAL SPONGIFORM ENCEPHALOPATHIES

18 AND 19 MONTHS AFTER IMOcULATION (MarsH, R. 1990). 1IN A PERSONAL
CONVERSATION WITH WISCONSIN RENDERERS IN NoveEwmBerR 1990. THE
STETSONVILLE RANCHER STATED THAT HE COLLECTED ANIMAL PARTS FROM
SURROUNDING SLAUGHTERING PLANTS AS WELL AS LARGE PACKING HOUSES.
SOME OF THESE FACILITIES DID SLAUGHTER SHEEP AND THE RANCHER DID
NOT SPECIFY THAT SHEEP PARTS BE EXCLUDED. HE AND MANY OTHER
WISCONSIN MINK RANCHERS HAVE BEEN FEEDING DOWNER COWS TO MINK FOR
OVER THIRTY (30) YEARS AND WE HAVE ONLY ONE POSSIBLE DOWNER cow/TME
RELATIONSHIP.

Since TME HAS BEEN DIAGNOSED IN MINK ON OTHER MINK RANCHES IN
WISCONSIN WHERE DOWNER COWS OR OTHER MEAT PRODUCTS WERE NOT FED,
COULD THIS DISEASE BE A NATURALLY OCCURRING SPONGIFORM ENCEPHALOPATHY
SUCH AS CHRONIC WASTING DISEASE IN MULE DEER AND ELK AND CREUTZFELD-
JAKOB DISEASE IN HUMANS? -

BECAUSE OF THE LONG INCUBATION PERIOD ASSOCIATED WITH SPONGIFORM
DISEASES IN LABORATORY ANIMALS, THEY ARE EITHER INOCULATED INTRA-
CEREBRALLY WITH THE TEST MATERIAL OR FED RAW BRAIN. I HAVE NOT
READ OR HEARD OF SCIENTIFIC STUDIES THAT DEMONSTRATED THAT ANIMALS
FED RENDERED SCRAPIE SHEEP, TME mINK oR BSE caTTLeE MBM HAS cAUSED
A SPONGIFORM DISEASE IN ANOTHER SPECIE OR IN THE SAME SPECIE.
AFTER ONE OUT OF TEN PIGS THAT RECEIVED INTRAPERITONEAL INJECTIONS
oF Raw BSE BRAIN TISSUE BECAME INFECTED WITH A SPONGIFORM DISEASE
THE U.K. MINISTRY OF AGRICULTURE, FISHERIES AND F0OD RELEASED THE
FOLLOWING STATEMENT: “INTRAPERITONEAL/INTRACEREBRAL INJECTIONS IS
A HIGHLY ABNORMAL ROUTE OF EXPOSURE ALTHOUGH IT IS THE MOST
EFFICIENT WAY TO MEASURE INFECTIVITY”. DR. RicHArRD KIMBERLIN, A
MEMBER OF THE U.K. TyRreLL COMMITTEE, POINTED OQUT To vISITING U.S.
RENDERERS THAT IF ONRE (1) UNIT OF INFECTIVITY PRODUCES THE DISEASE



INTROCEREBRALLY, THEN IT TAKES 100,000 uniTS OF INFECTIVITY

TO PRODUCE THE DISEASE BY THE ORAL ROUTE. I DO NOT BELIEVE ANYONE
KNOWS: AT THIS TIME, THE RELATIONSHIP BETWEEN THE INFECTIVITY OF
RAW TISSUE INJECTED INTRACEREBRALLY VERSUS THE INFECTIVITY OF

THE SAME TISSUE BEING RENDERED AND FED ORALLY TO CATTLE. (SEE
U.K. AND U.S. RENDERING RESEARCH PROJECTS).

USDA_AND OQTHER U.S. SURVETLLANCE

THEe U.S. DEPARTMENT OF AGRICULTURE (USDA) HAS RESPONDED TO THE GREAT
BRITAIN SITUATION BY PROHIBITING THE IMPORTATION OF LIVE CATTLE

AND Z00 RUMINANTS FROM THE UK since Jury 1989. THERE 1S A BAN

ON FETAL BOVINE SERUM. PROHIBITIONS AGAINST SHEEP AND GOAT
IMPORTATIONS HAVE BEEN IN PLACE FOR MANY YEARS BECAUSE OF THE
EXISTENCE OF SCRAPIE IN ENGLAND. THERE HAVE BEEN NO IMPORTATIONS

OF BRITISH MEAT OR BONE MEAL FOR A NUMBER OF YEARS BECAUSE OF OTHER
RESTRICTIONS AND LACK OF AN ECONOMIC INCENTIVE. IN ADDITION TO

ALL THESE IMPORT RESTRICTIONS., THE ANIMAL AND PLANT HEALTH INSPECTION
SErvice (APHIS) HAS STEPPED UP ITS SURVEILLANCE EFFORTS TO VERIFY
THAT THE UNITED STATES CONTINUES TO BE FREE OF BSE AnND TO BE 1IN
POSITION TO RAPIDLY DETECT THE DISEASE SHOULD IT BE INTRODUCED INTO
THE COUNTRY. TRACE BACK AND ACCOUNTING OF CATTLE IMPORTED INTO THE
UNiTED STATES SINCE 1981 1s ABoUT compLETE. BeTtween 400 T0 500
CATTLE HAVE BEEN IMPORTED FRoOM THE UK. 1IN ALL CASES:, EITHER THESE
ANIMALS HAVE BEEN SLAUGHTERED OR, IF STILL ALIVE, HAVE BEENW
INSPECTED. ALTHOUGH NO CNS orR BSE Si16NS HAVE BEEN EXHIBITED, THIS
ON-FARM SURVEILLANCE WILL CONTINUE AND IS BEING COORDINATED WITH
CAMADA.

ARRANGEMENTS ARE NOW IN PLACE TO EXAMINE BRAIN TISSUE FROM CATTLE
OVER Z YEARS OF AGE THAT SHOW SIGNS OF NEUROLOGIC DISEASES. TISSUE
SAMPLES FROM THESE ANIMALS WILL BE COLLECTED AT VETERINARY DIAGNOSTIC
LABORATORIES IN STATES WITH LARGE DAIRY CATTLE POPULATIONS AHND

KNOWN SCRAPLE CASES. THERE THEY WILL BE PRESERVED AND SENT IN
SPECIAL CONTAINERS TO USDA’s NaTIONAL VETERINARY SERVICES
LaBorAaTORIES (NVSL) in Ames, lowa. APHIS HAS SIGNED A COOPERATIVE
AGREEMENT WITH lowa STATE UNIVERSITY TO CONDUCT MICROSCOPIC



EXAMINATIONS OF BRAIN SPECIMENS ForR BSE Lestons. OnrLy 30 BoviINE
BRAINS .HAVE BEEN SUBMITTED TO THE STUDY TO DATE AND ALL HAVE BEEWN
NEGATIVE. APHIS HAS WORKED OUT A PROTOCOL WHEREBY ANY SUSPICIOUS
BSE BRAINS wouLD BE REFERRED TO NVSL, AMEs, lowA, AND REVIEWED BY

A PANEL OF EXPERT NEUROPATHOLOGISTS BEFORE A CONFIRMATIVE DIAGNOSIS
IS CONSIDERED. SINCE BSE IS A FOREIGN ANIMAL DISEASE IN THE UNITED
STATES, CONFIRMATION OF A FIRST CASE 15 A USDA FUNCTION JUST LIKE
FOR OTHER FOREIGN ANIMAL DISEASES, E.G.: FOOT-AND-MOUTH DISEASE,
HOG CHOLERA, OR AFRICAN HORSE SICKNESS. (King, L. 1990).

LABORATORIES FROM THE FOLLOWING STATES FIRST BEGAN COOPERATING IN
THE BSE SURVEILLANCE PROGRAM: CaLIFORMIA, Towa, IrLLInOIS, INDIANA.
Kentucky, MarvLAND, MicHIGAN, MinNEsoTA: Missouri, New Yorx, OHIO.
PENNSYLVANIA, TENNESSEE, VIRGINIA, WASHINGTON AND WISCONSIN. SINCE
THE ORGANIZATIOMN OF THE PROGRAM: ADDITIONAL STATES HAVE REQUESTED
TO BE INCLUDED, AND SOME DO DIAGNOSTIC LABORATORIES ARE NOW INVOLVED
IN THIS NETWORK. THE CENTERS FOR Disease ConNTRoL (CDC) 1n ATLANTA,
GEORGIA, IS ALSO COOPERATING AND IS SCREENING BRAINS RECEIVED FROM
CATTLE THROUGH THEIR PUBLIC HEALTH LAB3S. MoST OF THESE SAMPLES ARE
HARVESTED FROM RABIES-NEGATIVE CATTLE BEING REVIEWED BY THEIR LABS
THROUGHOUT THE YEAR.

Over 7230 APHIS AnD STATE VETERINARIANS WHO HAVE SPECIAL TRAINING
(now 1ncLuDpinGg BSE) IN THE DIAGNOSIS OF FOREIGN ANIMAL DISEASES
REGULARLY CONDUCT FIELD INVESTIGATIONS OF SUSPICIOUS DISEASE
CONDITIONS THROUGHOUT THE UNITED STATES. THIS CADRE OF EXPERTS 18§
PART oF APHIS’s ONGOING DISEASE DETECTION NETWORK SPREAD ACROSS
THE UNITED STATES. ANY INCREASES IN EITHER CHRONIC OR ACUTE
BovINE CNS CASES WouLD BE PICKED UP BY PRIVATE PRACTITIONERS OR
DIAGNOSTIC LABS AND REPORTED THROUGH THESE DIAGNOSTICIANS.

APHIS 1s ALSO WORKING WITH OFFiciALS oF USDA’'s Foop SAFETY AND
InspecTIoN SERvICE (FSIS) TO COORDINATE SURVEILLANCE FOR BSE AT
A NUMBER OF FSIS-INSPECTED SLAUGHTERING ESTABLISHMENTS THAT
PRIMARILY HANDLE MATURE DAIRY cATTLE. APHIS awp FSIS ofFfFicIALS
PLAN TO ATTEND A NUMBER OF SCIENTIFIC MEETINGS DURING THE REST
OF THE YEAR T0 DIScUSS THE USDA SurRVvEILLANCE AcTIviTY. APHIS



ALSO SERVES AS THE DEPARTMENTAL LIAIson WITH CDC, Foop anp Drus
ApDMINISTRATION, AND THE NATIONAL INSTITUTES OF HEALTH WHICH ALSO
HAVE AN INTEREST IN BSE.

As PART OF THE INCREASED SURVEILLANCE, APHIS 13 mMOUNTING AN.
EDUCATIONAL EFFORT TO HELP INFORM U.S. CATTLE PRODUCERS AND
VETERINARIANS ABOUT THIS NEW DISEASE. IN ADDITION TO PRESS RELEASES
AND FACT SHEETS, A BRITISH VIDEOTAPE ON BSE AND AN INFORMATION
PACKET ARE BEING DISTRIBUTED To ALL APHIS FiIELD OFFICES: STATE
VETERINARIANS, COLLEGES OF VETERINARY MEDICINE, AND INDUSTRY GROUPS.

RECENTLY A TEAM OF OFFICIALS FROM APHIS, AGRICULTURAL RESEARCH
SERVICE (ARS): AND INDUSTRY VISITED GREAT BRITAIN TO SECURE
INFORMATION AND GAIN A FIRST-HAND UNDERSTANDING OF THE BSE sITuaTIiON.
THE USDA wiLL SEND SEVERAL SCIENTIFIC PERSONNEL TO ASSIST IN BOTH

AN EPIDEMIOLOGICAL AND RISK ASSESSMENT ANALYSIS. A LABORATORY
PATHOLOGIST HAS ALREADY VISITED THE UK TO BECOME FAMILIAR WITH
DIAGNOSTIC PROCEDURES. THE RISK ASSESSMENT TEAM WILL COMPARE THE
PRODUCTION AND FEEDING PRACTICES IN THE UK AnD U.S. Risk FACTORS
WILL BE QUANTIFIED, AND ANY ADJUSTMENTS TO THESE PRACTICES THAT WOULD
PREVENT OR REDUCE THE PROBABILITY oF BSE occurRrRING IN THE UNITED
STATES WILL BE REVIEWED WITH RESPECTIVE INDUSTRIES. (Kiwg, L. 1990).

FOR ALMOST A YEAR, THOUSANDS OF VETERINARIANS: NUTRITION CONMSULTANTS,
HEALTH OFFICIALS AND DAIRY PRODUCERS HAVE BEEN MONITORING CATTLE

FOR SYMPTOMS OF BSE AND NOT OME CASE HAS BEEN CONFIRMED. TWELVE
DAIRY NUTRITION CONSULTANTS: ADVISING DAIRYMEN IN THE UuPPER MIDWEST,
HAVE THE RESPONSIBILITY FOR MONITORING OVER 100,000 pAIRY CATTLE
EVERY ©§ WEEKS. THEY REPORT NO EVIDENCE OF BSE IN CATTLE HMERDS

THAT HAVE BEEN CONSUMING ANIMAL PROTEINS FOR OVER FIVE YEARS.

As WE EXAMIME ADDITIONAL BRAINS OF ANIMALS THAT HAVE DIED OF
DISEASES THAT HAVE SIMILAR SYMPTOMS oF BSE.: WE MAY FIND AN
ANIMAL WITH SPONGIFORM ENCEPHALOPATHY AND THIS COULD INDICATE
THAT MOST SPECIES OF WARM BLOODED ANIMALS HAVE A VERY RARE
NATURALLY OCCURRING SPONGIFORM DISEASE. FROM THE INTENSE



SURVEILLANCE CONDUCTED IN THE U.S. FOR THE PAST YEAR WE COULD
CONCLUDE THAT IF DrR. MARSH IS RIGHT AND THERE IS AN UNRECOGNIZED
SCRAPIE-LIKE DISEASE IN U.S. CATTLE THE PREVALENCE IS SO LOW

(I tn 5 - 10,000,0007?) THAT THE RENDERED BY-PRODUCTS FROM THESE
ANIMALS POSES NO THREAT TO THE HEALTH OF THE U.S. CATTLE POPULATION.
THE DILUTION FACTOR WOULD BE S50 GREAT THAT IT WOULD BE DIFFICULT

TO CALCULATE THE LOW PERCENTAGE IT REPRESENTED OF THE ONE DAY
PRODUCTION OF A LARGE RENDERING PLANT. THE SICK ANIMAL MIGHT NOT
BE RENDERED AND IF IT %WAS, THE MBM mAY NOT BE FED TO CATTLE.

RESEARCH PROJECTS

USDA’'s ARS HAs arLLocaTeED $768,000 FOR SCRAPIE RESEARCH IN FISCAL
vEAR 1990. BECAUSE SCRAPIE IS A DISEASE RELATED To BSE., THIs
RESEARCH MAY HAVE IMPLICATIONS FOR BSE. RESEARCH PROTOCOLS WILL
BE EXCHANGED WITH GREAT BRITAIN TO AvVOID DUPLICATION OF RESEARCH
AND TO COORDINATE DATA FINDINGS.

At THE DecemBerR 1990 wMeevine oF THE USDA Scrapie/BSE CONSULTANT
GrRour, HaRLeEY Moon, RanparL Cutrip, AND JANICE MILLER REPORTED ON-
SCRAPIE RESEARCH AT THE NaTronaL AnimaL Disease Center (NADA). To
DETERMINE IF CATTLE ARE SUSCEPTIBLE TO THE U.S. SCRAPIE AGENT(S) A
TOTAL OF 36 CALVES WILL BE EXPOSED TO INFECTED BRAINS OBTAINED FROM
SHEEP IN 5 DIFFERENT FLOCKS. EIGHTEEN CALVES WILL BE EXPOSED ORALLY
AND 18 BY INTRACEREBRAL INOCULATION. HALF OF THE ANIMALS WILL BE
KILLED AT 1 YEAR AFTER EXPOSURE AND TISSUES ASSAYED FOR INFECTIVITY.
THE REMAINDER OF THE ANIMALS WILL BE HELD FOR UP TO 5 YEARS POST
EXPOSURE. BoTH NADC anD THE PuLLMAN LABORATORY ARE INVOLVED IN A
STUDY TO DETERMINE IF THE SCRAPIE AGENT SURVIVES THE RENDERING
PROCESS. AT MADC, RENDERED MATERIALS FROM SCRAPIE-INFECTED AND
EXPOSED SHEEP ARE BEING FED TO CALVES. HALF OF THESE ANIMALS WILL
ALSO BE KILLED AT 1 YEAR AND HALF HELD UP TO 5 YEARS AFTER EXPOSURE.

KaTHERINE 0'RourkeE AND MARK ROBINSON REPORTED OH RESEARCH IN THE
PuLLMAN LABORATORY. THE MAJOR EFFORT HERE IS ON DEVELOPING A
PRECLINICAL TEST FOR SCRAPIE. SEVERAL APPROACHES ARE BEING TAKEN:
INCLUDING THE USE OF IMMUNODEFICIENT (SCID) MICE RECONSTITUTED WITH



SHEEP CELLS TO STUDY EXTRANEURAL REPLICATION OF THE AGENT AND TO
CHARACTERIZE AGENT-IMMUNE SYSTEM INTERACTIONS. STUDIES ARE ALSO
UNDERWAY TO COMPARE THE BEHAVIOR OF SHEEP SCRAPIE:, CATTLE-PASSAGED
SHEEP SCRAPIE, AND TRANSMISSIBLE MINK ENCEPHALOPATHY (INCLUDING

THE STETSONVILLE ISOLATE) IN CATTLE. 1IN THE RENDERING STUDY, THE
PuLLMAN LABORATORY HAS INOCULATED RODENTS WITH BOTH "HIGH-RISK” AND
“LOW-RISK” RENDERED MATERIAL. THE HIGH-RISK PRODUCT WAS DERIVED
FROM THE RENDERING OF KNOWN-INFECTED SHEEP AND SHEEP FROM SCRAPIED
FLOCKS, AND IS THE SAME MATERIAL THAT IS BEING FED TO CALVES AT
NADC. THE LOW-RISK MATERIAL WAS PRODUCED BY ADDING 1 INFECTED SHEEP
TO A BATCH QF MEAT AND BONE MEAL THAT WAS PRESUMED TO BE UNINFECTED.
THE LABORATORY HAS OBTAINED ALL NECESSARY AUTHORIZATION TO CONDUCT
BIOLOGICAL ASSAYS OF THE BSE AGENT IN MINK. (PLEASE REVIEW UPDATE
OF THIS STUDY ON ATTACHED SHEETS).

In THE U.K. AN EXPERIMENT HAS BEEN DESIGNED TO EVALUATE THE ABILITY
0F CURRENT EC RENDERING PROCESSES: USING PILOT SCALE EQUIPMENT TO
DEACTIVATE THE BSE/SCRAPIE AGENT. ADDITIONAL EXTENDED PROCESSING
EXPERIMENTS WERE ALSO INCLUDED TO TEST THE RANGE OF BSE/ScrAPIE -
DEACTIVATION CONDITIONS.

THE FIRST EXPERIMENT HAS BEEN COMPLETED USING BRAIN TISSUE FROM
CATTLE KNOWN TO BE INFECTED wITH BSE. THE FROZEN BRAIN TISSUES
WERE MINCED AND MIXED TO PRODUCE A HOMOGENOUS POOL OF INFECTIVE
MATERIAL. THE INFECTIVE MATERIAL WAS THEN FURTHER MIXED WITH RAW
MATERIAL AND SUBJECTED TO VARIOUS PILOT SCALE RENDERING SYSTEMS.

THE IMPORTANT RENDERING CRITERIA DISCUSSED BY ALL THE PARTICIPATING
ORGANIZATIONS DURING THE PLANNIMG STAGES WERE AS FOLLOWS: RAW
MATERIAL CONSTITUENTS! RAW MATERIAL PARTICLE SIZE;, RAW MATERIAL
MOISTURE/FAT CONTENT; VACUUM/PRESSURE CONDITIONS/ TEMPERATURE/
MOISTURE PROFILE IN CONTINUOUS SYSTEMS: RESIDENCE TIME IN
CONTINUOUS SYSTEMS.



DURING THE INDIVIDUAL PROCESSES, VERY EXACTING HYGIENE STANDARDS
WERE EMPLOYED TO PREVENT ANY CROSS-CONTAMINATION BETWEEN SAMPLES.
THE RESULTING PRODUCTS WERE FIRSTLY TESTED FOR MICROBIOLOGICAL
STATUS TO ENSURE PARITY WITH NORMAL PRODUCTION STANDARDS AND THEN
PREPARED FOR BIOASSAY AT THE AFRC NPU FacIiLITY. SAMPLES OF MEAL
AND TALLOW WERE SET UP TO BE ASSAYED EITHER QUALITATIVELY OR
QUANTITATIVELY AND THE RESULTS FROM THE EXPERIMENTS ARE EXPECTED
DURING THE PERIOD MID 1992 - mip 1993. (Woopeate., S.L. 1990).



A42=5N  United States Agricultural Pacific West Area Animal Disease Research Unit
i\ &)i! Department of. Research 337 Bustad Hall, WSU
Agriculture | Service Pullman, WA 99164-7030
Telephone (509) 335-6029
FAX (509) 335-8328

December 10, 1990

Dr. Fred Bisplinghoff
7150 Estero Blvd. #9086
Ft. Myers, Florida 33931

Dear Fred,

Enclosed is the protocol for testing scrapie-~infected rendered
products in rodents as we discussed. Since our talk, I have had
to modify the number of animals on test because of space
limitations. However, I think that the reduced numbers will
provide adequate analytical power for our purposes.

Rendering Protocol

Products:
1. high-risk meat and bone meal
2. high-risk tallow
3. low-risk meat and bone meal
low~risk tallow
high-risk ground animals (not cooked)
low-risk ground bones and animals (not coocked)
commercial meat and bone meal (from Baker Commodities)

SR N

Species on test:
1. outbred golden syrian hamsters
male (females die young and fight more)
specific-pathogen-free
inoculated at approx. 28 days of age
50ul of 10% suspension intracerebrally or 5 grams of
solid by feeding
2. outbred Swiss Webster mice
female (males kill each other)
specific-pathogen~fres
inoculated at approx. 28 days
J0ul of 10% suspension intracerebrally or 3 grams of
solid by feeding



Rendering Protocol 2

Tast

1. Each of products 1-4 will be inoculated into 40 hamsters and
40 mice by intracerebral injection (320 animals total).

2. Each of products 1-4 will be fed to 40 hamsters and 40 mice
as solids (320 animals total).

3. Products 5 and 6 will be inoculated into 20 mice and 20
hamsters by intracerebral injection and fed to the same numbers
as solids (80 animals total).
a—“;\A Ao Lm.mﬁ"-'eﬁ's

4. Product 7 will be inoculated into 20 mice by intracerebral
injection (#0 animals total).

To date:

High-risk and low-risk meat and bone meal have been inoculated
into 32 and 28 hamsters each. More hamsters will be added to
this group as they become available. More hamsters are due after
the first of the year. A 10% suspension of each product was
prepared in a neutral buffer (Tris-buffered saline). It was
determined that antibiotics were not necessary in these
suspensions, which means that one potentially troublesome
variable was eliminated.

Feeding of the meal and tallow to mice will begin this week. The
mice I received are too old to do ic inoculations without
significant losses. More mice are due next week and after the
first of the year.

All test animals in preoduct groups 1-4 should be on-line by the
end of January or early February. The rest of the products
should be on test by the end of February.

The earliest that we can expect results from hamsters now on
test is January. However, it is unlikely that anything will
happen in that short of time. If anything is going to happen, I
would guess it will be late spring or early summer. If nothing
happens te the recipients of product group 5, then it is
unlikely that anything will happen with the others. Let’s keép
our fingers and toes crossed and hope that we end up with a lot
of old, fat hamsters and mice.

Sincerly,

Mol

Mark M. Robinson
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TABLE 1. PERCENTAGE OF MEAT AND BONE MEAI, (MBM) PRODUCED IN 1988 AS A
RESULT OF REPROCESSING GREAVES, BY REGION

SOUTHERN

ENGLAND MIDLANDS NORTHERN SCOTLAND TOTAL
Tonmes MBM produced
per month 6,615 12,339 6,263 3,588 28,805
Tormes BMB produced per
month as a result of
reprocessing greaves 12 1,071 1,597 1,400 4,080
% of MBM produced as a
result of reprocessing
greaves 0.18 B.6 25.5 39.0 14.2
% of dairy herds with at
least one confirmed case
of BSE (Novembher 1986~
July 1989) 12.6 3.9 2.8 1.8 6.3

(Wilesmith, J. W. et al 1990)






