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Aceion Pequested: Tevige ms "Meote to fhygician ~7
“arorirarian® maraoramn *n irmclude vorsarinary adrimistrroion
of Yitamin ¥y, as follows:

.

This preduct may reduce the clotting abilivy =7

plood and cause hemorrhacsing. 17 poisonina ~ocurs
intramuscular and aral afministration of Yitamin 3
are indicated, as in roisonina from cverrose <fF
rishydroxy coumarin. 72T huran cases, Yitamin
antidotal at doses nf 10-20 ma (not mg/eal.

animal cases, Vitamin ¥: 1is antidoral at 2=-3 ~g/2a.
repeated doses mav need <o te qiven up to two weecks

(rased on monitorinag n€ -~rothrombhin times}. T

severe cases, hleecd tranmsfusicons mav he necessary.’

Pecommendation: The =hanaes in the precautionary Labhel:ng

far the +reatment of <he an<:icoaculant effaces of

AN
.
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mrmdifacoum with Vitarin ¥. -herapy annears =n Re sunperted Z{/
-7,
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by the data submisced.

Toxicity Datd Subtmitted with this Reauest

I.

A Comparative Study of the Fffact of Warfarin and
Arodifacoum on the Pelationshin fetween Vitarmin K,
Metabnliar an® Clonting Pactar Acrivisy in
varfarin-Suscentihle and Warfarin=-Pesiatans Parsa.
Jacomelin 1, Tock and N, ¥evin Parw.

Riochem Pharmacol 30 123-128, 1981 Acc. Yo. 251731.
A. Procedure

The parameters investicated are prothrerhin complax
activity 77 A), clottine facror activisw (CFAY,
vitamin K¢ =etabtolinr (rile and urinary =etaholizes).
The tegt =acerials include Foth lateled and unlateled
vitamin ¥.:, racemic sodium war€arin and drodifacoum.
Adule male wWiszar Pazs (200-3100 a) and adylt ~ale
Welah warfarine-resiatant rata {2%50-300 a) wers used
in thege s-uties, Warfarin was adminis<ered I.P.

rey four animals ner level of 0.1 and 1.9 ma,/ ke,
Arndifaceun was administered .92, to F=ur animals
per level ~»f 2,1, 1.9 and 10 ~aq '%e. Alsod sarmnles
for measure=enst 2fF PCA and CFA wers ool lected from
the tail arcersy, Alocd for CFX was ~rexined a= 2.4
Bogrg and Trazen for as83av At e copnlaecsian Af she
studv, exceans for Taorar Vo whick was asxaved within
I hoyrs ~F collection, Tor vhe =etarol:sm gtutiss,
vitarin Y. was administored 1.7, =ne hrour after she
arftministrisien ~7 she anticeaculant £allawed o
enllection 2F hleoed by cardiac ouncecure, rermoval

and hemeoenization of thae liver <we ~mursg later.

T meagurs ke race A€ hile axcresion sieamin <y was
ar'minigstersd sne hour after the adminigeraticon oF

the anticmacu’lans with rile collacted 2+ 30 mjngee
interwvals ~ver a five-hour innerux’l, Ty arinarv
1nrztered one hour

metabclites, +vita=in Ky was adr
after the i1dminigcsratsion »f ¢hae v
the animales ~Taced in indivilysl —=es;
for arine <= e soallected svers T2 hour

culant wix!
Felism carzes
5 aver a A0~

hour inter=al.
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?. Clottina factor activity of vitamin ¥y, excep
for Factor V, was significantllv reduced bty
hrodi facoum,

3. Arodifacoum {ncreased the hepatic concentration
ratio of laheled vitamin K; epoxide to laheled
vitamin Ky in both warfarin-resistant and
warfarin-auscentible rats at anticnanulars dosaqges.

4. Arodifacoum, at anticecagqulant Aoses, significantly
increased labeled metabolites in the bile b»ut
did not alter hile flow.

5. Arodifacoum did not alter urihary excretion of
labeled vitamin X, metabolites.

Caenclusion

‘1. Classification of Naza - Minimum

2. ""he results indicate =hat hrodifacoum has the
same mechaniam of action as warfarin and cupport
the carncept thas courarin anticoaaulants reduce
vitamin ¥y dependent clottina facter svnthesis
my interruptine the vitamin ¥; epoxide cycle.”

A S=udy of the Fffect of Anticoaculants on 3w vitamin %,
vataknlism and Jrothrombin Cormrlex Activity in the N
Rabkrise, N, ¥ewin Par¥, &t al.

Nimchem Pharmacol 2], 1323-29, 1979, lc~. Yo. 2531781.

AL

Procedure

T™he paramre-ers investicated are prothreorbin complex
ac=ivity (PZA) and witamin %) metarolism. The

+egt materials include reoth labheled and unlateled
wizamin Xy, racemic sodism warfarin, racenic
acenocoumarol, 4ifenacour, rtredifacoum and 2-chloro-
S-phvtyl-1,4-naphthoguincne (Cl-K}. Four adult

~ale “ew Zealand White rarrits (2.%3-3.0 kq} were

gused per docage level, Warfarin,acenocoumarol

and C©1-K were administered intraverocusly(I.V.}
5llowed one hour later with labeled vitzamin ¥y (I.V.}
Ni fenacoum and brodifacoum were acdministered
intramuscularly followed two tours later with lareled
risamin Xy [(T.7.). Tor 7CA determinations hlcod
samples were collec<ed ini+tially then at six hours
alter vitamin ¥y for four hour intervals. For
vitamin K; metaholism hloc? was drawn at 1, 2, 3,

4, 3, and A-hour in<-ervals.

)
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R, Results

1. Prothrombin complex activity half life for
brodifacoum and difenacoum was anproximately 7
hotitrs. An approximate 6 hour PCA half life was
reported for the other anticoaqulants.

~J

. The approximate half life of labeled Ky “or all
five anticoaculants was apnroximately two hours.

3. The ratio of labeled vitamin K) epoxide to vitamin
K; in the plasma increased with warfarin,
acenocoumarol, »rodifacoum and difenacoum, but
decreased with Cl-K.
C. Conclusion

1. Classification of Nata - Minimum

2. ™e pharmacoloaical effect of warfarin tv
inhibiting vitamin K; epoxide reductase appears

similar for brodifacoum, acenocourarol and 3ifenacoum.

Investigation into the Effectiveness of Vitamin X: as
an Antidote o RBredifacoum Induced Anticcagulaticn in
Pats.

TCT Central Toxicoloay T.armoratory Report Yo. C7I /P 705,
1982, Acc. Vo. 2517R1.

A. Procedure

The parameters investigated are the effect of
vitamin X; therapy on mortalitv and nrothrcmbin

time due to warfarin and brodifacour. Five Alderley
Park pathogen-free {(SPF) albino rats of each sex

ware used per Jdosace level tested. 2nimals

receiving oral Jdoses were fasted 16-20 hours »rior

to dosing. Warfarin and hrodifacoum were acdministered
orally in polyethvlene glycol. Vitamin K; was
administered intraruscularlv at 2 mg/z=a.

For the effect of wvitamin K; therapy ~n mortalicy,

two arocups of rats were dosed with brodifacoum at
n.25, 2.5, 0.75, 1.0 and 1.25 mg/¥a. Contrsl sroups
included warfarin (3% ma/ka), solvent {PFG 280! and

an untreated grecup. Nne of the brodifacoum Ircups

was treated with vitamin Ky and the cther recei-ed

no vitamin K;. The initial dose of vitamin Xj was
adminis=ered 24 hours after brodifacoum, then respeated
every .2 hours for eizht days. A thi-d gqroue

- \ ‘L-P
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received brodifacoum at 1.25 mg/kxg and a single

dogse of vitamin Ky at 24 hours. All animals were

observed daily. Rody weights were recorded initially

then on days 8, 15, 22, and 29, At the termination

of the study blood was drawn hy cardiac puncture

for determination of prothrombin times and livers

removed and weiahed,.

For the effect of wvitamin K; on these anticoaqulants,
two aroups of rats received bhrodifacoum at 1.25
mg/kg and warfarin at 35 mg/ka accompanied by
solvent and untreated control groums. 0One of the
test groups was left untreated the other was
treated with vitamin Kj 24 hours later and repeated
every 12 hours for 9 days. All rats were ohserved
daily. At the termination of the study blood was
drawn bv cardiac puncture for determination of
hemoalobir, hematocrit, WBC, RRC, mean cell volume,
mea.. cell hemaalobin concentration, differential
count and prothrombin time.

RPesults

1. FEffect of Vitamin Ky on “ortalisy from a Single
Dose of Rrodifacoum

a. ‘'ntreated with Vitamin ¥y

The 1.25 mc/%a level killed 10/10 animals
v day 6. At the 1.0 ma/¥e level, 10/10
animals died, males by Fav 4 and females by
day 10. The 3.5 mag/ka dose *illad 4/10 bv
Jav 6. Mo Aeaths 0/10 were ropmrted for
~he 0.25 ma,/xg level.

n. Multiple dose of Vitamin ¥; (2 ma/ka everv

2 hrs. for 2 days). "o deaths were reported
or the 1.0 ma/¥a level wi<h 4/10 sgurvivin
he 1.25 ma/%a level.

(T ovh

~. Single dose »f Vitamin ¥1 2 ma/%xa) =n a
1.25 ma/¥%a level of brodifacrnum resulted in
10/190 animals dead hy day 7.

4. Signs of toxicity reported for bredifacourm
were depressed behavior, rilcerecticn,
unaroomed and pale appearance, and
subcutaneous hemorrhaae. M decrease in
rody welight gain was apparent for *the
treated or uantreated arours.

U\
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Liver weights relative to hody weiahts of the
treated and untreated aroups were comparable
to controls.

Clotting time of animals surviving the 28-
day ohservation period were comparable to
contrnls.,

Fffect of Reneated Noses of Vitamin ¥Xj; cn the
Anticoaqulant Rreodifacoum and Warfarin.

A.

Y.

C.

d.

Hematoloay after 2 days.

1.

ii.

+

Male rats, treated and untreated with
vitamin Xy, showed a sianificant increase
in clottinag time (5% control values),
increasaed WRC, monocyte and lymphocyte
count. Clottinag tims of warfarin rats
treated with vitamin K} was comparabhle

to controls.

Female rats, treated and untreated wizh
vitamin Xy showed a sianificant increase
in clotting tire {(S5x centrol values) and
monocyte count, Clottina time of
warfarin rats =reaterd with Vitarmin Ky
wag increased 2-3 +times as comnared o
contrn!l saiues.,

Yaematoloay after 4 Javys.

Male and femalsa rats treated with
vitamin *1 showed a 1 “eld increase 1
clotsina <imes as compared to coneral
Clottine =imes of ferale warfarin ra<
treatad with sitamin ¥; were comnarc
controls.

ttematology af«er 7 Javs.

i.

1
i .

Male rats, treated with vitamin %.,
showe< a 2=3 “r1d increase in ~lcuving

+ime as ~ompared to controls.

Female rats,
shewed a 3-4
+ime as Tocmpare

%t
g

increase in ciow<in~z

zated wizth wvitamis ¥,
TR
i
i +o mseontrols.

Hematology afser 2 days s“resatment wish
vitamin ¥,.
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Conclusion
1. ,Classification of NData - Minimum

2. Aporoximate acute oral LPgp of brodifacoum is
0.5 mo/¥g with repeated Jdailv administration of
vitamin ¥; the approximate LDgn value increased to
hetween 1.7 and 1.25% mqg/vq.

Intrarmuscular doses of vitamin Ky (2 mg/kg) repeated
every 12 hours for B days is effective in

reducing rortality from the anticoaqulant effects

of hrodifacoum {1.0 ma/ka) in rats.

An Fvaluation of 1tan11 Ky Therapy in the Treatment of
chdxfacoum Poisonina in Doas.

M,

Al

F. R. Godfrey, J. Gill and T. C. Reid. iInpublished,
1981, ric
Acc.

New Zealancd “inxs:ry of Aa ulture and Fisheries

No. 251781.
Procedure

Fifreen rceg ~F mixed hreed, age and gsex were
Aivided into three groups of five anirals ner group.
“echnical rreodifacoum was adninisseared in -he feed
at 8 mag/¥ec (."=z) =o all shree arcups. Vi=amin Xy
wAs adminigtered an a sinale intraruscular ‘‘mse cf

2 ma/*wa +*o swe z2rnouns, one at 3 davs and ~he ather
at four davys a’cer *rodifacoum. “he aocher <reup
wAs untreated with wizamin ¥y, All animals wore
fasted 24 Thours nriar to Adnaginag. 2rathreorstin timeg
were detoer=ines for all animals inrsiallv, <wn davys
zrior o dosinz wish
intervals.

Vo<

¥
v

-~

rrodifacoum then as T=31 A3y
agules

1. Nog oral
1.7.J.

RY.1

n 3-%6 mal/%a (Godfres 2% al, 1971,
. 2:147-149)

Txr~, Ac

2. The contr~ls, un<reated with vieamin Y., regulecea.l
in 3/% dea=hs wi+*h lassivtide, anorexia and nlcody
nasal ‘discrarce repcrted prior o death,

2. Treatrent with 2 sincle dose of vicamin ¥,
~hree iavs a€tar nrodifacoum when <he mrothrombin
times werz2 3tou% wwice of normal resuls in a
near normal orethrombin wime within 4 davs of
treasrent “ollawerd P a reaqression and “eath
t2/5%,
s
e e ]
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Treatment with a sinale dose of vitamin Ky four
days after hrodifacoum whan the prothrombin
rimes were about 3 to 4 simes normal resulted

in near normal values within 3 days of treatment
followed by a three fold increase in prothrombin

az 10 Aays, then a return %o normal in seven
days with no Aeaths.

Conc lusion

Clasgification of Rata - “inimum

Vitamin ¥y (2 ma/ka IM) *herapy in doas should
szart no later than threo lavs after inagestion
of brodifacoum and repeaterd daily for a least

. “osur davs or until protkhramibin times return

*3 normal.,

7
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