BUAEARTES 21

A ' ES 21
EEEIRA R HREE FAEREE 7"
{bHER
2 - &R E—HAFH PIERREDORS | B3 U
1 £He [=]
RRAES - WG 200547 A 19 A L R BRI
R QORYTF L ) 23—V ABARES QT > NFEHE
QARESO T > - bt
s — —— WaERED AABB WEEKLY
g | QBT F0T7) AIH 32 I ARFPR) AFRI REPORT, 11(25),3,2005
(o) Q7 z/7a7) - TH (RERVR) ’ ”
@FOT ) W (RRVR)
714 Hema-Quebec i vCJD AU OMBEHREFN L TERTAI O WEIBEMICERICE EN-HEDO R —EHlZE8oL {ER L OB ERIRIRm -
oo BN 2006 ETH G HEDREB LAY, Hi-BA AT 2ERARRI NS, Hema -Quebec OHT 772 EUET 1999 4£~2001..
B | cslm a e SROn< OB L, (1980 4 1 A | BUREENT, HEIC 1 » AMEEAIEZT I AR 3 » B LMEL k& T TOMBERRE
75 OFEEEDH B Br—2a 0. 1980 ELMEHEICBWTHNE 5 T AB ISR OERMEICEH T 6 » AL EH#E LE2TOM | (fRELTHRILY =/ 7 n7 Y TH 3L PI0RRE
WRF—DABEEETD17% M19804FE 1 A 1 H~19964F 12 A 31 HICRAFTHEI 1 n AL ERR T I A 3 n HUEBELE | &9,
| ARBOLATERETE) KEEFETHS. MAT, 1997E 14 1 HUEOEEB LY S5 o AOHMEIAKR TORENRIOR | 2. EEARimnE
® KEERLRBDFETHS, /=L 19804 1 B 1 BLRICHEOFEMREE T, Rk, m/NE, miEzifmahzARERELT | (D8R
Z<JE$§“EEI§%/» ZOFEER, BSEICHTHHEED I UEEEEN 1996 ELMHEEB LR T APV THIL TR EEZ SN T | DI
D | & BEUvCID BEHMSEDTHRNI EITETWT, Hema-Quebec 28 vCID IZBEL /= R —BEXEOR LB ZEFMLAEE | 0B TIAROR S LN ERM Y O VT
i THb, Vb - ¥2THE CID) HEREFRLEZLED
|ETan, LMLANS, BEITHEICEN
B TRESVA L Z2ERLED EORENDHD
HOo, HipEYE vCID SEOTEOQOU AT
SELICRHBMTERNOT, BEORBRICIRE
WEHENEE 24O HAOBRAE AT, BEEOBEEE+
ey — — — - yroyes = SREOERETE I,
ema-QuebectZ BT, vCIDIZHRS M MPEREERBIINZ LOHMETH S, FHRERFRHOL LM
IR E TS ERHNT L » TeCIDA BB L EQBE&ETAWn, LMALAENS, A—vCIDEREOMFERERO | KEEE 5 I N EE
BHEIZBEALRESICE, fETRIcBWTAUFC2EBRLESEOMRERDHI 00, HRMSEBTLAME | A20T, FROEER
HEEETIEEE LRV, 20, itomigs EimnosGE TEIIBIT LTSRS EICET 2 MIEER | L5780,
EhEL., gF—F 22 HIcREBL,. TEREMREZTW. MEXRUCTIEREREETITETHS.

yo7)



BENE2005-033

AABB WEEKLY REPORT July 15, 2005

Hema-Quebec Revises Donor Eligibility
Criteria Related to vCJD

In an effort to increase the number of individuals in Quebec eligible to give blood, Hema-Quebec
(Monireal, Canada) has eased several donor restrictions put in place years ago to help ensure variant
Creutzfeldt-Takob disease (vCJD) will not be transmitted via the province’s blood supply. The changes
became effective July 6, 2005, when the organization issued a statement to the press explaining its new
policies. :

Hema-Quebec’s new criteria modify some of the restrictions that the organization instifuted between
1999 and 2001, when the blood supplier opted to exclude all potential donors who, on a cumulative
basis, had spent one month or more in the U.K. or three months or more in France since

January I, 1980, At the time, Hema-Quebec was also disqualifying all blood donors who, since that
date, had spent six months or more, on a cumulative basis, in certain other Western European countries;
as well as individuals who had received a blood transfusion in the U.K. since 1980.

Although the exclusion of donors who have spent six months or more in applicable Western European
countries since Janwary I, 1980, is being maintained, for those who have visited the U.K. or France, the
period of restriction has been reduced. Now, only those who have cumulatively spent one or more
months in the UK. or three or more months in France between January 1, 1980, and

December 31, 1996, will be ineligible to give blood. The 1996 cut-off date applicable to stays in the
U.K. and France had previously been recommended by Health Canada and is compliant with the
Canadian Standards Association’s (CSA) standards concerning blood and blood products.

In addition, visits to the U.K. and France since January 1, 1997, will no longer be included in the
cumulative duration of time spent in Western Europe. However, any individual who has received a
transfusion of blood, Red Blood Cells, Platelets or Plasma since January 1, 1980, in the applicable
‘Western European countries, will still be disqualified from giving blood.

Hema-Quebec cites two reasons for willingly reassessing the relevance of its donor selection criterion as
it relates to vCJD. According to the organization, surveillance and control measures for bovine
spongiform encephalopathy (BSE)—a disease in cattle linked to vCID in humans—have been deemed
successful in the UK. and France since 1996. Also, the prevalence of vCID has been fairly low.

These policy changes will allow travelers who made their first visit to the U.K. or France since
Tanuary 1, 1997, to donate blood, regardless of the length of their stay, opening up a new segment of
donors for the organization.

To read more about Hema-Quebec’s new policies, visit: www.hema-
quebec.qe.ca/anglais/centredepresse/coms2005/20050706.htm. g

Weekly Report wants to hear from you. Thoughts, comments, suggestions, responses to current
articles, or suggestions for future articles, and any other correspondence, should be sent to
news(@aabb.org. We look forward to hearing from you!

3 AABB Copyright © 2005
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Vertical Transmission of Bovine Spongiform Erncephalopathy Prions
Evaluated in a Transgenic Mouse Model
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In this work we show evidence of mother-to-offspring transmission in 2 transgenic mouse line expressing
bovine PrP (boTg) experimentally infected by infracerebral administration of bovine spongiform encephalop-
athy (BSE) prions. PrP™* was detected in brains of newborns from infected mothers only when mating was
allowed near to the clinical stage of disease, when brain PrP™* deposition could be detected by Western blot
analysis, Aftempts fo detect infectivity in milk after intracerebral inoculation in boTg mice were unsuvccessful,
suggesting the involvement of other tissues as carriers of prion dissemination. The results shown here prove
the ability of BSE prions to spread cenfrifugally from the central nervons system to peripheral tissnes and to
offspring in a mouse model. Also, these results may complement previous epidemiological data sapporting the

orcurrence of vertical BSE transmission in cattle.

Prion diseases or frapsmissible spongiform encephalopathies
(TSEs) belong to a class of infectious diseases characterized by
the presence of an abnormally folded protein (PrP°) that
accumulates in the brains of affected individuals (24). TSEs
may be of spontaneous, familial, or infectious origin. While
spontanecus and familial eticlogies bave been described for

- the disease in bumans (22, 23), infections TSEs have been

clustered mainly in domestic animals, from which sheep scrapie
was the prototype of disease (17). The epidemic dimension of
bovine spongiform encephalopathy (BSE) in the mid-1980s
contributed to the spread of the disease to humans in the form
of variant Creutzfeldt-Jakob disease (vCID) (7, B). It is now
generally accepted that the consumption of contaminated meat
andfor meat-derived products has been the most probable
route of transmission of BSE prions to humans. Natural routes
of transmission have been described for scrapie prions (16, 19,
20), although scant information is available regarding BSE
natural routes. of infection. The ability of scrapie prions to
accumulate in placental tissues from genmetically snsceptible
ewes (1, 25, 27) might be a contributing factor in scrapie
epidemiology (16). However, this picture still remains diffuse
for BSE. No PrP* accumulation is detected in placentas from
BSE-infected cattle (31), and neither blood nor miik from
BSE-infected animals have yet been shown to be infectious,

consisten{ with the a2pparent absence of the prion agent in -

peripheral tissues (3). Experiments to test maternal transmis-

% sion in cattle showed that approximately 10% of calves born to
“~“eows with confinmed BSE developed disease {2). This trans-

mission rate, however, was obtained in a scenario of disease
prevalence, since some of the calves were bom after the feed
ban was fully effective. '

The ability of prions to move from the central nervous sys-
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en Sanidad Animal INIA, Valdeolmos, 28130 Madrid, Spain. Phone:
34 91 620 23 00. Fax: 34 91 620 22 47. E-mail: jmtorres@inia.es,
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tem (CNS) through afferent nerve fibers has been described for
several TSEs, including genetic and sporadic human prion
diseases (14, 15)and scrapie (28), and was suggested for
chronic wasting disease (CWD) (26). Recently, it has been
shown how vCID and Gerstmann-Straussler-Scheinker syn-
drome (strain Fukvoka-1) prions retaining full infectivity can
be detected in the blood of mice after intracerebral inoculation
{6). To test the ability of BSE prions to spread from CNS to
peripheral tissues, we studied the efficiency of BSE transmis-
sion from intracerebrally BSE-inoculated mothess to their off-
spring in a transgenic mouse line (boTgl10) expressing bovine
PrP (4). boTgl10 mice express boPrP controlled by the mouse
P1P promoter at a level eight times that of the level of bovine
PrP in cattle brain as previously described (4). Groups of
boTg110 females were intracerebrally infected with a BSE
inoculum named BSE, -consisting of a pool ffom 49 BSE-
infected cattle brains (TSE/08/59) supplied by the Veterinary
Laboratories Agency (New Haw, Addlestone, Surrey, United

. Kingdom). The titer of this inocnlum was ~108 50% infective

dose units per gram of bovine brainstem when measured in the
boTg110 mouse line (data not shown). At different times posti-
noculation, infected female mice were mated with healthy ho-
mologous males (Table 1}, Group I female mice {mated at 105
and 223 days postinoculation [d.p..]) showed a strong PrP™
signal as judped by Western blot analysis of brain extracts (data
not shown). In contrast, only mouse 09 from group II (mated
at 160 d.p.i.} showed detectable brain PrP™ accumulation, in
good agreement with the kinetics of PrP™ deposition in this
mouse model (4).

PrP™ was clearly detected by Westemn blotting in 2 out of 10
mice born from grovp I females (mated at 195 and 223 d.p.i.)
but in only 1 out of 40 in group II {(mated at 160 d.p.1.). The
PrP™* banding pattern observed for group I positive brains was
similar to that for brains from Tg110 mice intracerebrally chal
lenged with the BSE,; inoculum, and no differences could be
observed in their relative molecular weight mobilities (Fig. 1A)

tanabe—011
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TABLE 1. Vertical transmission of BSE in bo-PrP-Tg110 mice after intracerebral inoculation
: d.pi. tor - : No. of offspring with
Group Inoculum Mouse - - P C:;mm[ P 1:::;_'52 PrP™/tota) no. of
Mating Offspring Milking Culling Ens m oftspring (d.pi.)

I. BSE, 01 195 248 256 274 Yes ok 1/5 (622)

I BSE, 0z 223 250 258 274 Yes +++ 1/5 (613)

33 BSE, 09 160 182 190 237 Yes ++ 1413 (536)

hul BSE, 12 160 182 190 210 No - 0/14

I BSE, i4 160 182 150 210 No - 0713

m None (control) 03 220 246 256 276 No - 0112

m None (control) _05 220 246 256 276 No - 0410

@ i+, strong PrF™ signal; ++, PIF™ .ﬁccumu]ation detectable in brain; —, no detectable PIP™ in brain,

Deglycosylation experiments with N-glycosidase F (PNGase F)
confirmed this observation (Fig. 1B). However, differences in
the amounts of immunoreactive PrP™* were found between
group I and IT: PrP”™* levels in mouse 09/02 from group II were
found to be clearly lower than those in mice from group I. This
fact might be explained by the shorter survival time of this
mouse {Hime to death, 536 d.p.L.) relative to those of mice from
group I, which died at 622 and 613 days postinfection. Differ-
ences in the percentages of PrP™-positive offspring among
groups I and II (20% versus 2.5%; P; o, = 0.098) might be
related to the time after intracerebral BSE prion inoculation
after which mating was allowed. Thus, higher transmission
rates, defined by the presence of detectable PrP™, are ob-
tained if the accumulation of pathogenic PrP in brain is al-
lowed to reach certain nonpathological levels without disturb-
ing the reproductive competence of female mice, The high
percentage of PrP ™ -negative littermates could be attributed ta
the limited sensitivity of the Western blot technique (5). In
addition, exploring the presence of PrP™ depositions by im-

A

munchistochemistiy in brains from mice negative for PrP™ by
Western blotting was consistently unsuccessful (data not
shown). The lack of PrP™ detection, however, cannot exclude
completely the existence of subclinical infections in the Prp™=s-
negative offspring. This assumption can be supported by the
statistically significant differences (P = 0.020) observed in the
survival times between offspring from infected (585 = 60, 589
"+ 71, 583 & 36,566 * 63 and 608 % 20 d.p.i.) and control (637
* 57 dpl) mothers (Fig. 2). Moreover, there was no differ-
ence between the survival times of PrP™-positive and PrP™*-
negative offspring mice. To confirm the fact of subclinical in-
fection, works on second-passage experiments are in progress.
The fact that BSE prions delivered into mice brains can be
transmitted to a next generation is indicative of their intrinsic
ability to centrifugally spread from the CNS to other periph-
eral tissues. In fact, the ability of prions to move from CNS
through afferent nerve fibers has been also described for other
TSEs, including genetic and sporadic buman prion diseases
(14, 15) and scrapie (28), and was suggested for chronic wast-

B

group | group | group ||

Tg05/01 C+ Tg02/01 Tg02/02 Tg08/02 C+ Tgo2/02

- + - + = + - + + PK - 4+ = 4 PNGaseF
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FIG. 1. (A) Comparison of Western blot profiles in brain detergent-insoluble fractions from PrP™-positive offspring. Tg05/01, mouse born
from the Tg05-uninfected femate; Tg01/02 and Tgh2/02, mice born from the Tg0l and Tg02 BSE, inoculum-infected females, respectively; Tg09/02,
mouse born from the Tg09-infected female; C+, brain extract from a Tgl10 mouse intracerebrally inoculated with BSE, inoculum; Mr, Relative
molécular mass expressed in kilodaltons; PK, proteinase K treatment, Protein Joads per lane are equivalent in progeny mice, In the Tg05/01 mouse
the PK - lane shows soluble brain fraction. (B) Deglycosylation studies of PrP™* from control (C+) and progeny Tg02/02 brain extracts.
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FIG. 2. Mean survival times of mice born from infected mothers. (A) Histograms showing survival times of the offspring of each ferale and
of alt offspring (boTg-Tot). BaTg-C-, offspring from uninoculated group I mothers. The values within the bars represent the days after inoculation
+ standard deviations. The numbers of mice of ecach type inoculated are in parentheses. (B) Kaplan-Meier curves correspond to the overall

groupings of the offspring (groups I and ).

ing disease (CWD) (26). Recently it has been shown how
vCID and Gerstmann-Stréussler-Scheinker syndrome (strain
Fukuoka-1) prions retaining full infectivity can be detected in
the blood of mice after intracerebral inoculation (6). The role
of blood in BSE prion dissemination became more evident
after the demonstration of BSE transmission to sheep via
blood transfusion even during the preclinical phase of an ex-
perimental oral BSE inoculation in sheep (18). Our resulis
indicated that BSE prions could b transmitted to the offspring
after intracerebral inoculation in a process that seems to be
more efficient when detectable amounts of PrP™ are present
in the brain. The way by which prion infectivity is transmitted
through a next generation could be then, based on previous
work, be identified as blood dissemination. Other investigated
tissues (placenta, lymphoid tissues, and gastrointestinal tract}
were negative for PrP™® either by Western biotting or by apal-
ysis with imrpunohistochemistry (data not shown). However,
these negative results do not allow one to conclude that there
is a lack of infectivity in these tissues. In our experimental
model, other fluids cannot be disregarded as vehicles for prion
spread. To asses whether the route of infection through milk
feeding was involved, we carried out experimental inoculations
of milk extracted from motbers. For this purpose, 0.5 ml of
pooled milk extracted from both infected and uninfected
mothers was delipidated and intracersbrally injected into
boTgl10 mice after a concentration step (centrifugation at
25,000 X g for 30 min). We estimate that the amount of milk
used for the inoculations represents 25% of the milk intake
during lactancy. Analysis of the survival times of mice inocu-
lated or mock inoculated did not show any significant differ-
ence (Fig. 3). Brains from these mice were then analyzed with
both histopathology and immunohistochemistry for the pres-

ence of PrP™. Similarly, no PrP™ was detected {data not
shown). This negative resnlt does not exchude the potential of
milk to transmit prions but suggests that the relevance of this
Auid in infectivity might be very low if it exists at ail. Thus, the
centrifugal dispersion of prions together with the ability of
blood to retain prion infectivity might account for the trans-
mission of BSE prions to the offspring without excluding other
possible ways.

With regard to BSE in cattle, previons fieldwork stndies

(0 @ 19

55D

Days after inoculation
g

MILK/C
MILK/Tg
ENCITg

FIG. 3. Survival times of boTg110 mice inoculated with donor milk
samples. Survival times for. mice inoculated with milk from healthy
female boTgl10 mice (MILK/C) or milk (MILK/Tg) and brain (ENC/
Tg) pools from BSE,-infected female boTgllD mice are shown The
values within the bars indicate the days postinoculation T standard
deviations. The numbers of mice inoculated with each type of sample
are indicated in parentheses,
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suggested that the disease may be passed fxom cow to calf (29,
30). However, there has been controversy and uncertainties
regarding whether or not maternal transmission has implica-
tions in the prevalence of this disease similar fo those that it
has for sheep scrapie (9, 18). Our results reveal an enhanced
tisk of disease in mice born from BSE-infected mothers at the
end stage of the incubation time. The same type of risk may
apply to the offspring from BSE-infected cattle, as has been
suggested from the epidemiological data (9). However, it is
necessary to point out here some differences between our
transgenic mouse model and bovine species. Firstly, boTgl10
mice express boPiP at a level eight times that of bovine PrP in
cattle brain; therefore, there is more PrP© substrate available
for conversion to PrPS° Secondly, there are some evident
differences with respect fo the architectural anatomies of
mouse and cattle placentations, In cattle, the placenta is
bridged to the uterus by a cotyledonary form of attachment,
and the structure is of the syndesmochorial type, in which the
embryo trophoblastic layer and the maternal uterine epithe-
lium are not fused. In contrast, mouse embryonic and uterine
epithelia are completely fused (hemochomial). This type of
structure allows blood from the nterine endothelinm to be in
close contact with the feta] placenta, therefore facilitating the
chances for prion dissemination and embryonic contamination.

The BSE agent can propagate efficiently in sheep (11), and
the possibility of sheep flocks becoming infected with BSE was
raised (21). However, in contrast to findings for sheep scrapie,
no evidence of PrP*° has been found in the reproductive tis-
sues of sheep infected with BSE (13}, nor has BSE been 1e-
ported in the ‘offspring of experimentally infected ewes (12).
Since frapsmission of BSE pricns to the offspring oceurs in the
mouse model, it is reasonable fo assume that host-specific
restrictions may compromise the ability of BSE prions to be
vertically trapsmitted,

This work was supported by national Spanish prants. (EET2002-

(5168-C04-02 and INLA-OT02-008).
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