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Cephradine, a semisynthetic cephalosporin, has widespread use. There is,
however, a paucity of data on the transfer of this antibiotic in pregnancy. Studies
were undertaken after an intravenous dose of 2 g of cephradine was given in two
elective situations: (i) therapeutic abortion in the first trimester and (ii) elective
cesarean section in late pregnancy. Blood and tissue levels of cephradine obtained
showed that the antibiotic is rapidly transferred to the feto-placental unit through-
out pregnancy after intravenous administration to the mother.

An efficient and safe antibiotic for use in ob-
stetric practice must achieve therapeutic con-
centrations in maternal and fetal or neonatal
serum and amniotic fluid without serious side
effects and have an appropriate range of activity

concentrations increase in liquor after intrave-
nous use, but similar studies (5) showed uterine
tissue levels considerably lower than when ce-
phradine was administered in the same dose and
by the same route. The differences in serum

TABLE 1. Cephradine concentrations in early pregnancy at therapeutic abortiona
Injection-to-

Gestation evacuation Cubital vein Liquor Placenta FetusPatient no. (wks) time (g/mli) (jg/ml) (Wg/g) (Ug/g)
(mm)

1 12 10 148 Neg - -
2 10 11 150 Neg - -

3 13 10 182 0.8" - -
4 9 7 198 14.3 - -
5 11 9 108 Neg - -

6 14 9 185 1.3b - -
7 8 9 161 5 2b _ -

8 10 10 100 Neg 5.5 -

9 8 10 112 Neg 1.9 5.4
10 12 11 180 0.5 17.0 8.4
11 7 12 94 - 8.7 -
12 11 12 41 0.4 8.7 16.2
13 8 10 96 0.4b 8.5 14.0

Mean ± SD 10 ± 2.2 9.9 ± 1.3 135 ± 47 1.9 ± 4.2 8.4 ± 5.0 11.0 ± 5.0
a SD, Standard deviation;-, no sample; Neg, negative value.
b Some blood contamination.

against likely pathogens. Cephalosporins may
have advantages over other antibiotics in these
respects. There is, however, incomplete infor-
mation concerning their transfer characteristics.

It has been reported (1) that effective concen-
trations of cephaloridine could be achieved in
maternal and neonatal cord serum after intra-
muscular doses of 1 to 2 g, with peak values
appearing at 2 and 4 h, respectively. Concentra-
tions in liquor amnii (amniotic fluid) were found
to increase more gradually and were dose depen-
dent. Other workers (3) noted that cephalothin

protein binding of different cephalosporins also
influence antimicrobial activity.
There are limited data on the transfer of ce-

phradine in pregnancy. Borgogne-Berezin et al.
(2) reported a liquor concentration of 3 ,ug/ml 3
h after the last oral dose of 1 g given daily for 3
consecutive days. Differences in liquor concen-
trations were reported (6) with the stages of
pregnancy following oral doses of 500 mg given
every 6 h for at least 48 h. In midpregnancy, the
mean liquor value was 1.15 ,ug/ml, but no in-
crease in concentration occurred with time.
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However, the study was conducted during the
induction of second-trimester abortion by using
a dose of prostaglandin F2a that is known to
increase uterine tone and alter feto-placental
function. In a small group in late pregnancy,
mean cord serum and liquor values were re-
ported as 1.7 and 13.0 ,ug/ml, respectively, fol-
lowing the same oral dose regimen.

Since gastrointestinal function may be influ-
enced by the pregnant condition, particularly
during labor, and since oral intake is considered
inadvisable, a study was undertaken to evaluate
the concentrations of cephradine after a loading
dose of 2 g given intravenously in different bio-
logical tissues and fluids in two elective situa-
tions, i.e., at therapeutic abortion in the first
trimester and at elective cesarean section, by
taking samples from the mother and the feto-
placental unit.

All serum and tissue samples were stored at
-20°C until assayed. A modified agar diffusion
plate assay using Sarcina lutea (ATCC 9431) as
the test organism was used to determine cephra-
dine concentrations (4). Since cephradine is not
known to produce biologically active metabo-
lites, and cephralosporinase (code 31-110; Miles
Laboratories) was found to inactivate the anti-
biotic in control samples, the assay is assumed
to detect only cephradine. The lower limit of the
assay was a reading of 0.4 ,ug/ml, beneath which
negative values were recorded. Tissue samples
were washed extensively in normal saline to
minmize blood contamination before storage
and assay using noncompensated standards.
In early pregnancy, 2 g of cephradine was

injected intravenously in 13 volunteer subjects
approximately 10 min before suction termina-
tion was perforned. A control blood sample was
taken before and at the time of evacuation of
the uterus. Immediately before evacuation, an
attempt was made to aspirate liquor in an atrau-
matic fashion. If contamination occurred, this
was graded macroscopically from mild to heavy
staining. In approximately halfthe cases studied,
fetal tissues, including placenta, membrane, and
fetus, were taken for assay. The time for injec-
tion to evacuation was recorded, and oxytocics
were not given.
A mean cephradine concentration of 135

jug/ml was detected in the maternal serum 10
min after injection (Table 1). All control samples
were negative. Significant concentrations were
found in the feto-placental tissues at this short
time interval and, in one patient with an empty
gestation sac, high levels were detected in sam-
ples taken from the decidua (55 1g/g) and sac
wall (26 ,ug/g). The liquor concentration, al-
though low, is falsely high, since no detectable
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levels were found in 5 of the 12 patients sampled
who had clear liquor, whereas the remainder
had various degrees of blood contamination.
Cephradine was administered in the same

manner to 11 patients undergoing elective cesar-
ean section, but in this situation maternal and
neonatal arterial and venous samples were taken
on either side of the placenta at the time of
delivery. The umbilical vessels were sampled
separately from the surface of the placenta. In
some instances, liquor, placenta, cord, mem-
brane, and a sample of myometrium were also
assayed. In two instances neonatal blood was
taken 12 and 20 h, respectively, after delivery to
confirm that neonatal excretion had occurred.
Mean cephradine concentrations were high in

the maternal circulation 17 min after injection
(Table 2) with a value of 104 ,ug/ml in the
antecubital vein. Significant levels were found
also at this time in the myometrium. Rapid
neonatal transfer had occurred, as indicated by
the cord blood values and by the tissue concen-
trations in the empty cord and in membrane and
placenta. The mean liquor level of 1.1 ,ug/ml was
falsely high, since one of the ten patients sam-
pled had a blood-stained specimen with a read-
ing of8 ,ug/ml and, in the remaining nine patients
with clear liquor, five were recorded as negative
and the others as 0.4, 0.7, 0.7, and 2.0 ,Lg/ml,
respectively. The cephradine concentrations
found in two neonatal blood samples taken 12
and 20 h after delivery were 1.0 and 0.6 ,ug/ml,
respectively.

These results indicate that cephradine is rap-
idly transferred to the feto-placental unit after
intravenous administration to the mother
throughout pregnancy and is excreted by the
neonate. In late pregnancy, high concentrations
can be achieved in the fetus in a very short time.
It is probable that effective liquor concentration
would result within 1 to 2 h, depending upon
fetal urinary production rates. The fact that
cephradine is largely excreted in the urine in an
unmetabolized state favors its use in obstetric
practice in which both maternal and fetal tissue
and liquor concentrations are desirable.
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