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Abstract 

SimunekJ., A. B. Siddique, E. Hegerova: Placental Transfer of Suljamethazine 
in Mice and Rats. Acta Vet. Brno, 47,1978: 145-151. 

Placental transfer of sulfamethazine in mice was investigated in the second half 
of their pregnancy. The transfer was not free but only a part of the drug administered 
to mothers was found to pass from the maternal circulation to the fetus. 

Placental transfer of sulfamethazine in rats was investigated at two stages of ge­
station - early (8th to 10th day) and late (18th to 20th day of gestation). Ther~ was free 
and rapid passage of the drug from the maternal circulation to the fetus at the early 
stage of gestation. But the passage was found to be greatly reduced at the late stage of 
gestation. The drug also appeared in the amniotic fluid. 

Mice, rat, placenta, fetus, transfer, suljamethazine~· 

The placenta in unique is its function. Its life time is short relative to the fetus, and its size and 
function change continually during the course of gestation (Wynn 1968). The study of the placental 
transfer of drugs is of paramount importance because much of intrauterine fetal welfare depends 
on the exchange processes of these substances through the placenta. 

Sulfonamides have been reported to easily pass through both human and animal placenta (Lee, 
Anderson and Chen 1938; Friesen 1951; Siddique and Simunek 1977). The possible use 
of these drugs for intrauterine therapy as well as for fetal prophylaxis and their effects on the fetus 
and newborn make it necessary to know and understand the degree. and extent of transplacental 
passage of these drugs. 

The present paper reports on the placental transfer of sulfamethazine in mice in their second 
half of pregnancy and in rats at two stages of pregnancy. 

Materials and Methods 

White mice and Wistar rats were obtained from the Biological Research Center, Konarovice near 
Prague. Sulfamethazine used was a product of Czechoslovak national pharmaceutical enterprise, 
Spofa. 

Procedure for mice 
13 mice which were 15 to 18 days pregnant were divided into two groups and injected intra­

muscularly a freshly prepared 2 % solution of sodium-sulfamethazine at the dose of 0.2 g/kg body 
mass. One group of mice was killed after 2 hours and the other group after 24 hours of drug admi­
nistration. Samples of blood, placenta and fetus of each group of mice were collected and their 
sulfamethazine concentrations measured. In all there were 70 fetal samples. Simultaneous control ex­
periment with 5 nonpregnant adult female mice was carried out. 

Procedure for rats 
Two independent experiments were done. In both cases, transfer was studied at two stages of 

gestation. 
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Experiment 1: 
22 rats were on the 8 th to 10 th day of pregnancy and 15 on the 18th to 20th day of pregnancy_ 

At each of these two stages of pregnancy the rats were divided into 4 groups and injected intraven­
ously a freshly prepared 10 % sodium-sulfamethazine solution at the dose of 0.15 g/kg body mass. 
Rats were decapitated and samples of their blood and fetuses collected at intervals of 10, 30, 60 
and 120 minutes from the time of drug administration; one group being decapitated at each of 
the time periods. Placental samples of only 18 to 20 days pregnant rats were collected because pla­
centas of 8 to 10 days pregnant rats could not be separated from their fetuses. Simultaneous control 
experiments with 15 nonpregnant adult female rats were done on each occasion. 

Experiment 2: 
Placental transfer of sulfamethazine was investigated on the lOth day and on the 20th day of 

gestation. On each of the 10th and 20th day the rats were divided into 4 groups with at least 6 preg­
nant rats in each group. They were injected intramuscularly a freshly prepared 10 % sodium­
sulfamethazine solution at the dose of 0.15 g/kg body mass and were killed after 15, 60, 120 and 
240 minutes of drug administration; one group of rats being killed at each time period. Rest of 
the procedure was same as in the case of Experiment 1. 

Sulfamethazine concetrations of all samples of mice and rats were determined according to the 
method of Bratton and Marshall (1939), modified by Wagner (1950). The mean, S. E. and 
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Sulfamethazine levels (mg/l00ml) in blood, placentas 
and fetuses of pregnant mice and in blood of non­
pregnant control mice after 2 hours of intramuscular 
administration of a 2 % sodium-sulfamethazine solu-

tion at the dose of 0.2 g/kg body mass. 

level of confidence were determined 
according to Czechoslovak Pharmacopoea 
(Ph Bs-3, 1970). Mean sulfamethazine 
level was expressed as mg/l00 mi. 

Results 

Mice experiments 
Results including the blood 

levels of nonpregnant control mice 
are illustrated in Fig. 1. There 
was no significant difference of 
blood levels of pregnant mice 
from those of nonpregnant ones. 
Sulfamethazine levels of 25 plac­
entas from 9 mice, out of the total 
of 70 placentas from 13 mice, were 
higher than those of the corres­
ponding maternal blood. Sulfa­
methazine levels of rest of the plac­
ental samples were lower than 
those of the maternal blood. How­
ever, the difference between the 
mean maternal blood level (24.57 ± 
± 2.03 mg/l00 ml) and the mean 

placental level (22.95 ± 1.18mg/l00ml) was not statistically significant (for 90 % 
possibility or even for 50 % possibility) as was determined by t-test according to 
Myslivec (1957). Fetal levels were always found to be considerably lower than 
both maternal blood and placental levels. Highest and lowest fetal levels were 84 % 
and 48 % respectively of the corresponding maternal blood level (= 100 %). 

Rat experiments 
Experiment 1. . 

Results including the blood levels of nonpregnant control rats are shown m 
Fig. 2. Usually the blood levels of 8 to 10 days pregnant rats were lower than 
those of the 18 to 20 days pregnant ones. 
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As is evident from the graph, there appeared to be no significant barrier to 
the passage of the drug from the maternal circulation to the fetus on the 8th to 
10th day of pregnancy. 

mg/100ml 
25 

[" 
• 10 TH Qt\y 

20 

~ ....... e 20TH Qt\y 

C Control 
15 C 

10 ~ 
__ -e 

~ ---
5 

0 
Ii Ii I I .i 
0 60 120 0 60 120 0 60 120 TIME (min) 

BLOOD PLACENTA FETUS 

Fig. 2. 
Sulfamethazine levels (mg/l00 ml) at different time periods after i. v. administration of a 10 % 
sodium-sulfamethazine solution to pregnant (on the 8-10 day and on the 18-20 day otpregnancy) 
and nonpregnant (control) rats at the dose of 0.15 g/kg body mass. (Blood levels of pregnant rats 
and their placental and fetal levels after 10 and 120 minutes of drug administration are connected 

by lines.) 

However, on the 18th to 20th day of gestation only a part of the total sulfa­
methazine administered to mothers could be found to pass through the placenta 
to their fetuses. Both placental and fetal levels were lower than the corresponding 
maternal blood levels and the absolute fetal level was always found to be lower 
than the corresponding placental level. Both maternal blood and fetal levels 
were found to fall as time elapsed after drug administration. But the placental 
level was found to rise even after 120 minutes of drug administration. 

Experiment 2. 
10th day of gestation: 

·Data including the blood levels of nonpregnant control rats are shown in Fig. 3. 
Mter 15 minutes of drug administration, the maternal blood level was 11.40 
mg/IOO ml while the corresponding fetal level was 6.62 mg/l00 ml which repre­
sented about 58 % of the maternal blood level. Mter 60 minutes, the maternal 
blood level rose to 15 mg/l00 ml and the fetal level to 12.18 mg/l00ml. Mter 
120 minutes of drug administration, the maternal blood level further rose to 
18.73 mg/IOO ml and the fetal level to 15.45 mg/IOO ml which represented about 
82 % of the maternal blood level at that time period. Both maternal blood and fetal 
levels were found to have considerably dropped after 240 minutes of drug admini-
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stration •. The maternal blood level dropped to 15.81 mg/IOO ml, and the fetal 
level to 14.44 mg/l00 mI and this was about 92 % of the matenal blood level at 
that time period. 
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. Fig. 3. 
Sulfamethazine lev~ls (mg/IOO ml) at different time periods after i. m. administration of a 10 % 
sodium-sulfamethazine solution to pregnant rats on the 10th day of pregnancy and to nonpregnant 

(control) rats at the dose ofO.IS g/kg body mass. 
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Fig. 4. 
Sulfamethazine levels (mg/IOO ml) at different time periods after i. m. administration of a 10 % 
sodium-sulfamethazine solution to pregnant lats on the day 20 of gestation and to nonpregnant 

(control) rats at the dose of O.IS g/kg body mass. 

20th day of gestation: 
Results including the blood levels of nonpregnant control rats are illustrated 

in Fig. 4. Mter 15 minutes of drug administration, the maternal blood level was 
12.15 mg/l00 mI, and the fetal level was 4.33 mg/l00 ml which was about 36 % 
of the maternal blood level. Mter 60 minutes, the fetal level was 8.42 mg/l00 mI 
while the maternal blood level was 15.17 mg/IOO mi. Mter 120 minutes, the mater-
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nal blood level rose to 19.15 mg/IOO ml and the corresponding fetal level to 
10.23 mg/IOO m1 which was about 53 % of the maternal blood level. Mter 240 mi­
nutes of drug administration, the maternal blood level dropped to 15.59 mg/IOO ml 
while the fetal level dropped to 9.13 mg/IOO m1 which amounted to about 59 % 
of the maternal blood level. 

The placental level was always found to be lower than the corresponding ma­
ternal blood level but higher than the corresponding fetal level. Mter 15 minutes 
of drug administration, the placental level was found to be 9.49mg/100 ml. The 
highest placental level of 14.66 mg/IOO m1 which was reached after 120 minutes 
of drug administration was about 76 % of the corresponding maternal blood 
level. The drug also appeared in amniotic fluid. Mter 15 minutes, the amniotic 
fluid level was 2.36 mg/l00 ml. The level further rose to 6 mg/l00 mland 
7.37 mg/l00 ml after 60 and 120 minutes respectively. Even after 240 minutes the 
amniotic fluid level did not drop but was found to rise slowly to 7.55 mg/IOOml. 

Discussion 

Since the first observation on the placental transfer of sulfanilamide in rabbit by 
Lee et al. (1938), it has been repeatedly shown that all commonly used sulfonami­
des readily cross the placenta into the fetal circulation, in some cases,within 15 mi­
nutes of intravenous administration, equilibrium being reached with maternal 
blood level in approximately 3 hours with the fetal level about 10 to, 30 % below 
tha~. in the mother (Speert 1938, 1940; Anderson and Simesen 1942; Frie­
sen 1951). However, the stage of gestation has been suggested to bea factor of 
great importance in placental transfer (Snyder and Speert 1938). Different 
studies made in our laboratory have demonstrated that the stage of gestation and 
the species of animals are factors of great importance in placental transfer processes 
(Kubikova, Lenhartova and Hegerova 1976; Siddique and Simunek 
1977, 1978). 

The present report is in agreement with other reports on the placental transfer 
of sulfonamides in animals and it particularly confirms that the stage of gestation is 
a great factor in placental transfer. Our present data on mice show that there was no 
free transplacental passage of sulfamethazine on the 15th to 18th day of pregnancy 
indicating the presence of a relative barrier to the transfer of this drug through the 
placenta of mice at this stage of gestation. Our present data on rats show significant 
difference in placental permeability to sulfamethazine at different stages of gesta­
tion. There was free and rapid transfer of the drug on the 10th day of gestation. 
Equilibrium between the maternal blood level and the fetal level appeared to have 
reached 2-4 hours after drug administration. But this transfer became greatly 
reduced on the 20th day of gestation indicating the presence, and as such, gradual 
emergence of a relative placental barrier to sulfamethazine with the advancement 
of pregnancy. This apparent difference in permeability to sulfamethazine at 
different stages of gestation may be due to morphological or physiological alter­
ations or limitations of the placenta during the course of gestation in rats. 

There is considerable variation in membrane thickness within an individual 
placenta as well as significant change is placental histology as gestation proceeds 
(Wynn 1968). Number of effective placental layers vary in the same species from 
week to week even in the corresponding portion of the same placenta (Longo 
1972). Kiryushenkov et al. (1971) reported that the placental permeability 
to oxacillin decreased as gestation progressed in rat. 
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Regarding the appearance of drug in amniotic fluid, Goodman and Gilman 
(1955) stated that sulfadiazine appears more slowly in amniotic fluid than in 
fetal blood. Buniatova (1974) reported the passage of sulfapyridazine to the 
amniotic fluid of rat fetuses. 

Prostup sulfadimidinu placentou mysi a krysy 

Prostup sulfadimidinu placentou mysi byl sledovan ve druhe polovine jejich 
brezosti. Prostup sulfadimidinu nebyl uplny, neboi jen cast mnoistvi podaneho 
matkam prostoupila z krevniho obehu matek do fem. 

Prostup sulfadimidinu placentou krys byl sledovan ve dvou stadiich brezosti, 
a to na konci prve jeji poloviny (8. aZ 10. dne) a ke konci brezosti (18. aZ 20. dne). 
V prvem pripade byl zaznamenan temer uplny a rychly prostup sulfadimidinu 
z obehu matek do fem. Ve druhem pripade, tedy koncem brezosti bylo zjisteno, 
ze prostup sulfadimidinu placentou je vYrazne omezen. Sulfadimidin by! tei 
zjisten v amniove tekutine. 

IIpoHH~aeMocTb cYJIb4>a,IlHMH,IlHHa nJIa~eHTOH MbIIlleH HCCJIe,IlOBaJIaCb BO BTO­

POH nOJIOBHHe HX 6epeMeHHocTH. IIpoHH~aeMocTb cYJIbq,a,IlHMH,IlHHa 6bIJIa HenOJI­

HOH, H60 JIHilib 'IaCTb BBO,IlHMOro I(OJIH'IeCTBa nepeiliJIa H3 I(poBoo6pam;eHHH Ma­

TepeH B 3ap0,IlbIIIIH. IIpoHH~aeMocTb cYJIbq,a,IlHMH,IlHHa nJI~eHTOH I(PbIC HCCJIe­

,IlOBaJIaCb Ha .IlByx CTa,IlHHX 6epeMeHHocTH, a HMeHHO B I(o~e ee nepBoH nOJIO­

BHHbI (8 -10 ,IleHb) H B I(OH~e 6epeMeHHocTH (18 - 20 ,IleHb). B nepBOM cJIY'Iae 

Ha6JIIO,IlaJIaCb nO'lH nOJIHaH H 6bIcTpaH npoHH~aeMocTb cYJIb4>a,IlHMH,IlHHa H3 I(PO­

Boo6pam;eHHH MaTepeH B 3apo,IlbIIIIH. Bo BTOPOM cJIY'Iae, CJIe,IlOBaTeJIbHO, B I(o~e 
6epeMeHHocTH, 6bIJIO YCTaHOBJIeHO, 'ITO npOHH~aeMOCTb CYJIb4>a,IlHMH,IlHHa nJIa­

u;eHTOH cym;ecTBeHHO OrpaHH'IeHa. CYJIb4>a,IlHMH,IlHH 6bIJI TaI()I(e 06Hap~eH 
B aMHHOTH'IecI(OH )f(H,IlI(OCTH. 
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