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ABSTRACT

The haematotoxicity of coumatetralyl' and the antidotal effect of
vitarnin K repeated doses on blood pararneters was evaluated in albino rats

anticoagulat.a *ittt 112 LD50 of coumatetralyl Anticoagulant administra-

tion reiulted in haerrcnhage accompanied by elevation in prothrombin

time (PT) and partial thromboplastin time (PTT) and significant increases

in white blood cells count (WBC's), while exhibited a significant reduction

in haemoglobin content, haematocrit value, and red blood cells count

(RBC's). the absolute values, the mean cell volume (MC$, the mean cell

haemoglobin (MCH) and the mean cell haemogobin concentration

(MCHC) represented macrocytic anemia Vitamin K intake affected some

haemotological parareters as reduction of PT and P'IT to almost control'

There is a significant dose related reduction in clotting tire. While other

parameters as haematocrit value, haemoglobin content, RBC's, WBC's

and the absolute values did not normalize to control values.

INTRODUCTION

coumatetraly! 4-hydroxy-3-(1, 2, 3, 4-tetrahydro-l-naphthyl)

colunarin (Racoumin 57) was first introduced in 1956, ad is now one of
the most widety used of the first generationofanticoagulants@uckle,

1994). The anticoagulants becare used to alnnst total excfusion of other
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rodenticides. Because they are widety used as rodenticides, poisonrng
sometirres occures in chil.dren, suicide in adult (Holnes and Love, lg52r,
occupational workers (A"hmed et al., 1990), dorrestic farm and wild
animals (Meehan, 1984). In developing countries the anticoagulant
rodenticides are extensively used for the eradication of rodenti. The
misused of such compounds will lead to poisoning of non ttrget anirnals,
As in Egypt when an outbreak abortions and haemrrage$ in sheep and
goats in 1982 was traced to intoxication with the rodenticide brodifacoum
fFeinsod et al.,I986).

The chronic mode of action of the anticoagulants is the key to their
success, they act by in*:mrpting the vitamin K cycle in liver microcostns
leading tc a lowered prothrombin concentration (Mac Nicoll, 19g6). The
suppfy of the active form of the vitamin K can be preserve4 and the ability
of the bl:od to clot maintaine4 by the administration ofexcess amounts of
vitamin K,. (Buckle, 1994). Thus there were recorded incidents of
vitamin K anesting *'ere bleeding in pigs poisoned with coumatetralyl
(DobsorL 1973) dogs and rabbits poisoned with bronradiolone (Gran4
1976) rcdents given difenacoum (Bull, 1976) and it is eft:ctive against
brodif,acorrn poisoning (Ilub<lck & Kaukeinen, 1978). In warfarin-treated
rats, blood clotting factors promptly return to normal after administration
of vitamin K, (owen and Bowie, l97B). Most previous researches did not
show wtrether a dose or multidoses of vitamin K are better for ceasing
ant icoagulant symptoms.

This study is designed to address two goals. First the haemato-
toxicity cf cournatetralyl in albino rats. Second, investigate frequent doses
of vi*-rnin K as antidote to recover from the haematotoxicitrr back to the
control situation

MATERIALS AND METHODS

Animals:
Male white albino rats (Rarlus norvegicus albinus),eaah weighing

168 + 19 grn, were used in this snrdy. They were obtained firom the High
Institute of Public Health, Alexandria university, Egnt, andlhoused forn
per cage, then were ghen food and water add Libitum ftlr two weeks
before the experiment.
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Rsdenticide;'fhe anticoagulant rodenticide, Coumatetra$'l (llacourni-n 5iri

(Eayer r\G.) 4-hydnory-3 -i 1,2,3,.1-tetrahydro- 1 -naphthyl) cou'narin rval

used in its bh-le prlivder formulation (11.0375%).It was cbrained from the

lvtinistry o f A gicuiture.

Antidote :
Vitamin K r.K.6naliior\ tr$ mg/mi) was injected intrapritcneal three

titnes in a concentr:,ttion of (4 mg / kg). This concentration were cliosen

accorciing to Ainu-E [Khear (1993).

All other chsffric;ds i.,'ere c,btained nom Signra crr BDH comparues'

Aninral treatments :
"fhe aninlais vtere ciivided into three groups: The first was oraliy

treateii r.r{th 1i2 l.D.$, 0.15 mg'kg of coumatetrall'l b com oil for five

day's 1ly6liring a:rd 1-I;urce, l99l). After 18 hofihelasttreatmentthe
aninuls were Lnjecle;l intraperitonealiy'w'ith 4 mg,a<g oi: vitamin K for th::ee

times r,vith 8-hours interlals. The second grCIup was Lreated lvith corn oii

only, rvhile the last group r*ccived conl oil and I'itamin K (4mg i kg). ltre
second and rhild groups were used as control. Bliood samples werrl

callected once after 18 hr. of coumatetralyl administration and three times

I hr. later after injection by vitamin IC Blood samples were taken from the

control at respective schedule treatment.

Haem:rtological Studitrs :

Fresh blood samples were used without delay. Haernoglobin asuy
were undertaken according to method of (Drabkin and Austin 1932) usiltg

kits of Bio-Merieux company. The percent of haernatocril value wzs

determined using microhaematocrit centrifuge MLW TI{21. The plasrna

coagulation time (FT) in ttre presence of excess tissue ttnomboplastin rvith

calcium was recorded according to tbe method of (Quich 1935) using kits
&om Bio-Merieux company. The determination of partiai tluemboplag,in

time {PTT) was carried out using pathronatin kits frorn Behring Campany ,
accord"ing to the nianufacturer's instruciions lv{unteenet aL,(1992). The

red a*J white blood ceXis count was carried out using the haemocytomerter.

The absolute values, mean cell voiume (MCV), IrleBIl rlilil

haemoglobia (MCI! and mean cell haemoglobin concentration (MCllC)
were calculated according to pacie and L€wis , 199X).
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Statistical anatysis :

The data were calculated
analysis of variance (ANOVA).
significant.

as mean + SD aod analysed using
The p value of < 0.05 wils considered

RESUI,TS AND DISCUSSION

The Haematotoxic,rtY of coumateralyl and the antidlotal effect of
vitamin K repeated doses on brood parameters were srudied in albino rats
ant icoagr_rlated with co wnatetralyl

Fig.(l) demonstrates the prothrombin tirne (pr) and partial
tkomboplastin time (PTl) in control and treated *i.rl, rvith repeated
doses of vitamin K after being anticoagulated with l./2 Llirn of
coumatetralyl. PT was higttly increased'in animls which were,treated with

110

120

100
-I
Yan,J) uv

=60i;
40

2A

PT PTT

Fig.(l): Effect of repetrted dose (4 mgikg) of v.K on protltrornbin
tlne (PT) and partial thrombplastin tirre (yIT jn albino
rat anticoaguiated'with l,Z LDso of coumatet.raiyl.
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C0umatgtlalyi only and befure vitamin K effect takes place. The time of
cloning ** proionged lroin 12.8 sec in control tg 73.0 sec in treattXl

animals u.irh anticoagulant. FT were gadualy decre:ased after the threr:

doses of vitamin K. to 2?l- 3.5, 19'25 + I and 15.5 t 0.58 sec' It is clear

rhat tlit: higher eft-ect of r:itamin K was found after repeated doses of
vitamfur K and prolongation in clotting time normalize to control goup
after thre€ doses of it.

PTT values highly significantly increased :rfter coumatetralyli

treatment, tFig. l) . The llTT value rvas extended to 126.4 sec inthe
anticoagglated animals rvith courr,atetra$l compared with controi animals,

16.7 sec. The effect of repreated doses of vitamin K in the anticoagulated

anirals with coumatetraiyl was appeared by reduction the PTT values trl

91,75 sec after a singl,e dose 8 hr later than coumatetralyl administratiorl

This reduction was noil significant$ returned to the control value, while

after tlvs and three doses the values recovered to 3'l + 4.2 sec and Jii 't
4.0 sec., respecti./ely.'Thus three doses ofvitamin K normalized the F'I
and FTI values to control vrilue better than a dose or fu/o doses did. 'Ihere

was a significant dose-related redriction in clotting time. The present sfudy

is coincidert with 6s1','in'estigators lvho noticed the prolongation in PT

and PTT values after antic,cagulants adminstration as (Ahmed et al 198!),

i990, Shimaila i989, Said 1990, Huckle el al.,l9E9 and El-N{a}rouki

1984.)
Vitamin K either single dose or repeated doses as antidotes to

anticoagulants ale recomrnended by many investigators (Park and Leck,

198?, Sadowski and Suttie, 1974 and Ross et a1.,1992). These conclusions

are in harmony with the present results which strowed that vitamin K
should be injected at different periods to induce airimal recovery to the

nornral level of PT a:nd PTT. This recommendation has its importance in

using vitamin K successive dosing to resune normal blood clotting

characteristics.
Tabte (1) shows the haernatocrit values in control and treated gloups

*ith the same three doses, 4 mgl'kg each of vitamin K at 8 hr. tirn€

intervals after being inc,ubated with coumatetratyl for five days.

Haen:atocrit values were significantly decreased than control after

heatment by coumatetratyl or even after vitamin K adminisrration in a dose

or two. These reductions werc 37yo,39% aed 37olo, respectively, white it
was23.6Yo of control after the third dose of vitanin IL
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The haenpglobin conteds illustrate in Table (l) after treatment by
coumatetra$l only or plus three doses of vitamin K (4 mg/ kg). The
haemoglobin content was reduced to 42.96Yo of control after anticoagulant

alone, and to 36.97%, 28.89%, and 35.36Yoafter administrationwith3
doses of viturin I! respectivety. The haemoglobin contents wsre not
significantty return to the nornral values after three doses of vitarnin K

RBC's counts of ttre control and treated animals are shown in Table (1).
The data indicate that RBC's counts were highly significantly decreased
after coumatetraty treatment (ln LD50) and continued to decrease even
after vitamin K injection by three doses at the different time intervals. The
decreased values werc35.27,53.9,48.49 and48.89% of controf respec-
tivety.

Inversely leukocytes counts were highly increased in treated
animals with coumatetraly before vitamin K effect takes place and after
three doses of vitamin K at different time intervals. lhe increases values
were one and half higher than control at zpro tirre and two fold after
vitamin K treatments"

The side effect of using anticoagulants under field conditions are
expected to take place in. blood parameters and other biochemical target on
hrimans and non target organisms as shown in this study. These results
were supported by many investigators., (Ahmed et al., 1990 and Shimaila
1989) who found that the haemoglobin content and haernatocrit values
were highly decreased while the white blood cells increased after
flocoumafen and coumatetralyl treatment. Also, El-Matrouki (1984)
reached the sarne data but after oral administration of LDrn brodifacoum in
rats, and after subchronic doses of hydroxy coumarin compound by El-
Nagar (1983).

From Table (1) the absotute values of MCV and MCH in animals
which were anticoagulated with coumatetralyl (l/2 LD50) were not
significantly change than control, and started to show higher significant
after 8 hr. from the lst dose of vitamin K and 2nd dow of the sarne drugs
8 hr. later, and they diminished after the 3td dose of vitamin K While the
MCHC value was not affected much after treatnrent by coumatetrabg!
alone or plus vitamin K the increases of MCV and MCII, while MCI{C
normal or diminshed reffered as macrocytic anaemia (Dacie & Lewis,
l99l). Some investigators agree that the MCV, lvlcH, l'lCH values
decreased as (Robbins, 1957) and sore found it increased as (El-F{endi,
1986). These contradictiors befween investigators ruty be due to type of
anticoagulant and /or the dose.
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It ean be recrrmmended that after expos'lre to anticcragulant, h is

better to take the antidote (r.itanin K) in repeated doses with tjme intervals

to resurne normal blood citltting characterlstics. But this rxrill not include all

ttre tlaenuatological atTected parameters, which mighi need othet
treatments io heip bio'rd celis to normaiization to control.
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