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Abstract 

In young female rats 2.2',^,4'.5,5'-HxCB induces a vitamin K deficiency, whereas in male rats 

this compound reduces the development of this deficiency. 2.3.7,8-TCDD has the same, but loss 

pronounced effect in male rats, but no effect in females. Distinct differences in the 

development ot a vitamin K deficiency betveen males and females wore observed for both 

compounds, which might be attributed to hormonal differences. 

Introduction 

At the end of the nineteenth century "hemorrhagic disease of the newborn" during the first 

two weeks of life has been noticed for the first time. I'he discovery that vitamin K 

deficiency possibly plays a vital role in the onset of those bleedings lasted till the 1930's 

(Dam, 1929). 

Vitamin K is required for post-translational carboxylation of glutamate residues to garama-

carboxyglutamate residues In proteins, which Include coagulation factors IT (prothrombin), 

VII. IX and X. This carboxylation is necessary for the conversion of the pro-onzyme form to 

the active enzyme, that is capable of binding Ca'*-ions. Eventually thrombin will activate 

fibrinogen, which is the actual clotting process. Administration of vitamin K diminishes or 

prevents the hemorrhagic disease in the neonate (Uiddershovcn et al.. 1986). 

Lane and Hathaway (1985) reported an increase in the lato form of hemorrhages since 1975. 

This bleeding pattern was often found in exclusively breast-fed infants (age 1-3 months) 

wtthout any underlying cause. In two Japanese epidemiologic studios the annual Incidence rate 

was estimated to be 1 case in 5000 births (Nagao and Nakayama, 1984; Hanawa et al. . 1988). 

The Introduction of prophylactic administration of vitamin K to all newborn infants has 

decreased the incidence of this bleedings. Also in Western Europe an increase in this disease 

has been observed (HcNlnch et al.. 1983). 

Another type of hemorrhage due to vitamin K deficiency is the so called early form, occurring 

within 24 hours after birth. This form is known to be caused by the maternal use of certain 

medicines, e.g. anticonvulsants such as phenobarbital and phenantoin. These chemicals arc 
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;il)I c to r.au:iv. i jiduction of cytochrome ('-/iSOn i ;:o-enzymes in tho 1 i ver. in whi ch i.ho 

;:yril.ho.';i r̂  of CO.'IJMII .it i on facior.'; .ilso t.nkos plnco. 

During tlit- \ » : ; \ dijcado f;ovuial pol I ut.iiiL;; with strong cytochrome P-650 inducing properties 

have been spread in the L-nvi ronmcnt. From these enzyme inducing compounds the PCB.-;. PCDDs and 

I'CDFs .ire rao-^^r. not i ccn ble for thei r accumulation i n the human food-cli.iin. These thre<! classes 

of chemicals represent cytochrome P-450n (e.g. PCBs). .is well as cytochrome P-^'DOI type 

inchiccrf; (e.g. I alcral .subst i Luted PCDDs and PCDFs) . Al ] these chemicalr. have Iwon ohservml 

in human nilk and C.TUSC gonoral concern for the breastfed infant. 

Tho observations merit ioned above formed the basis of a hypothesis. which suggests that the 

presence of these compounds in broasLmilk induces a vitamin K deficiency in tho newborn 

infant, possibly loading to lato hemorrhagic disease (Koppe et al ., 1989). 

In view of this postulated hypothesis our aim is to study the possible interaction between 

the vitamin K cycle and those corapounds in laboratory animals. 

Exporimontal 

To study this possible relationship two experiments were done with male and female, germfree 

WAG/Rij-rats, which received either 2,3,7,8-TCDD or 2.2',4.4',5.5'-HxCB as toxic agent. The 

rats were aged 4 weeks, and divided in four groups of five animals. The animals were housed 

in an isolator wi th free access to water and .i standard laboratory diet. After an 

acclimatization period of one week the control values of the coagulation time were obtained 

by using throrabotcsts (which detect deficiencies in factors II, VII and/or X) on 0.5 ml 

bloodsamples. Next, the animals received a single dose of 1 ftg 2.3. 7.8-TCDD/kg bw or 30-35 

mg 2,2'.4.6',5,5'-HxCB/kg bw by oral gavage. Control animals were dosed with the vehicle. All 

groups were placed on a vitamin K deficient diet (Hope Farms. Woerden) and observed for three 

week.";. Throrabotcsts were carried out weekly in order to ensue a developing vi tamin K 

deficiency. After three weeks tho rats wero sacrificed and the 1 Ivors removed for enzyme 

assays. 

Results and discussion 

Comparison of the coagulation-times between female (table 1) and male (table 2) control rats 

shows a remarkable difference between the sexes. In tho female control group the vitamin K 

deficient diet caused only a r.light prolongation of the coagulation-time. Uhereas the same 

diet led to a life threatening situation in the male control group. 

Administration of a single dose of 35 mg 2,2',4.4'.5.5'-HxCB/kg to female rats (table I) sped 

up the coagulation-time approximate!y two timos, but in contrast dosage with 1 fig 2.3.7,8-

TCDDAg had no significant effect. 

Treatment of male rats with TCDD as wel 1 a s HxCB caused a significant delay in the 

development of the coagulation problems, which were observed In the control group (table 2). 

It appears from the throrabotest -values ono week after dosage. that HxCB had a stronger 

delaying effect compared to TCDD. Unfortunately. there were no coraparable data for week 3. 
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bccau.sc of some serious experimental problems In the HxCB-dosed group during the last week. 

Table 1: Coaf,ul ,it ion-ciroe (sec) as measured by thrombotesc o£ female 
UAC/Rij-rals after a single oral dose of 1 (,g 2. 3 . 7 ,8-TCD0A6 
or 35 mf ?.?• 4 /•• .5.V-HxCB/kf . _ _ 

wstls control I£EE llJ<£E 
0 22 t 2 

(n - 12) 
1 2 2 + 1 n.a. 21 

(n - 3) (n - 2) 
2 30 n.a. il ± 3 

(n - 2) (n - 5) 
3 3 5 + 4 40 ± 8 87 1 24 

(n - 5) fn - 41 fn - 41 
n.a. - not analyzed 

Table 2: Coagulation-time (sec) as measured by thrombotest of male 
UAC/RiJ-rats after a single oral dose of 1 ;ig 2.3.7 ,8-TCDDAg 
or 30 me 2.?' 4 4'.5.V-HxCB/kp . 

week control TCDD Hs££ 
0 2 5 + 1 

(n - 17) 
1 52 ± 15 38 ± 7 24 

(n - 9) (n - 3) (n - 2.1 
2 n.a. n.a. n.a. 

3 277 ± 57 
fn - 61 

n.a. - not analyzed 

So. Ln females dosage with HxCB accelerated the development of a vitamin K deficiency, 

whereas in male rats this compound, and also TCDD, caused a delay. 

These opposite results In male and female rats suggest a possible Influence of sexual 

hormones on the bloodcoagulaticn. Jolly ct al. (1977) showed already that the intestinal 

absorbtion of vitamin K, was increased significantly after estrogen treatment of castrated 

male and female rats. Also, Uchida et al . (1985) demonstrated that estrogens protected the 

rat frora an increased prothrombin time induced by n-racthyltetrazolcthlol. Romkes and Safe 

(1988) concluded that in the female rat uterus 2.3,7,8-TCDD exhibited an antiestrogenic 

effect. 

Besides the data of the thrombotest the results of two enzyme assays, i.e. EROD and PROD, of 

all groups will be presented. Ethoxyresorufin- and penthoxyreaorufin-o-deethylatlon are 

indicative of cytochrome P-4501 and P-450II induction. Correlations between the various 

enzyme assays and the results of the coagulation-test will be presented. 

COTdiusicn 

Administration of a single doso of 1 (ig 2 ,3,7 ,8-TCDDAg bw or 30-35 mg 2, 2' ,4,4' . 5, 5'-

HxCB/Tcg bw CO female, germfree HAC/Rij-racs resulted in a prolongation of the 

bloodcoagulation-time after three weeks. In male rats these compouruls caused after one week a 
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c)<:l,iy III ';r,.ij..j].M.j,,|..| i,n,. rnm[>;ir';(l l c tht.- ront.rol f.roup. H.T]C r.-il.f. W'MT more ;;u;if:ept i hN,. i.^ 

thi.- d'.'v.:! (..prn̂ Mil of a v i t jmin K dt.-f ici'Miry I li,-in foraiilti ra t ; : . HxCB c.'iu.scd mori: proiujiinrf.-d 

.Jfr-ft.:: on bl otjfl'̂ o.-.j'.iil,-, I. i on t.li.-m TCDD. 

AckiiowW:dgfjra';[H • ihir. :;r,udy was supported by the I'r,-iev(;ni. i ofonds. pro j . no. ?8- l f ,9 ] . With 

sptjci.il tli.itik.'-. I.) i.hi: b io tochnic ianr : of the Comecn.TcliapfH3l i jk Dieron I n s t i t m u Am;;t.i.-i<l,-ira 
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