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Objectives : This study aimed to investigate the
toxic effects of chramium (V1) on the placental
function and reproduction in rats. For the study, the
placental prelactin-growth hormone (PRL-GH} gene
expression, placental trophoblast cell differentiation
and reproductive data were analyzed.

Methods : The pregnancies of F344 Fisher rats
were checked by the presence of a copulatory plug or
sperm in the vaginal smear, which was defined as day
0 of the pregnancy. Pregnant rats were divided into
the three groups. The control group was given tap
water (chromium level < 0.001 ppm) and the
remaining groups were given 250 or 750 ppm of
chromium (V1) [as potassium dichromate], from day 7
te 182 of the pregnancy. Rats were sacrificed at days
11 and 20 of pregnancy. The mRNA levels of PRL-GH
and Pit-1a and b isotype genes were analyzed by
Narthern blot hybridization and reverse transcription-
pelymerase chain reaction (RT-PCGR). The hormanal
concentration was analyzed by radicimmunoassay,
and the differentiation of placental trophoblast cells
were chserved by histochemical studies. Reprodu-
ctive data, such as placental and fetal weights,
pregnancy peried, and litter size, were surveyed at
day 20 of pregnancy and after birth. A statistical
analysis was carried out using the SAS program

{version 8.1).

Results : The mRNA levels of the prelactin-growth
hormene (PRL-GH} family of genes were dose
dependently reduced by chromium exposure. The
mRNA levels of Pit-1a and b isotype genes that induce
the expression of the PRL-GH family of genes were
also reduced by chromium exposure. The PRL-GH
hormonal concentration in the rat placenta, fetus and
maternal bloed were decreased by chromium
exposure. In the middle stage of pregnancy (day 11},
a high dose of chromiurm suppressed the differenti-
ation of spengictrophoblast cells that secret the PRL-
GH hormones. In the last stage of pregnancy (day 20),
a high dose of chromium induced apoptosis of
placental cells. Reproductive data, such as placental
and fetal weights, litter size, were reduced, but the
pregnancy period was extended in the group exposed
te chromium compared with the controls.

Conclusion : Ghromium (V1) disrupts the ordered
functions of the placenta, which leads to reproductive
disorders in rats.
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Fig. 1. Schematic representation showing the sequence of experiment.
White and colored areas indicate the perieds of pregnancy and after birth. “Pregnant day.
*Analysis of chromium concentration and nerthern blet hybridization (PL-1). “Analysis of
chromium concentration, Northern blot hybridization (PL-lv, |1, PLP-A, B, C, Cv, D,
dPRFP), RT-PCR, radicimmuncassay (PL-lv, I3, histechemical and apoptotic study,
measure of placental weighs. ‘Measurerment of litter size and fetus body weight.
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Fig. 2. Effects of chromium on expression of PL-|, v, Il genes in the rat placenta.
{A) Northern blot analysis of PL-I, Iv and PL-1| genes. Total RNAs (15:g) were fractionated on an
1% formaldehyde agarose gel, transferred to nylon paper and hybridized with **P-labeled PL-|
or Iv or || :DNA probe. £-actin was hybridized to certified the equal loading of total RNA. (B)
Morthern signals were quantified by kodak photopregram and relative units were calculated by
the ratic of PL-| or |v or |I/f -actin and expressed as relative unit over C values of 1.0.
Experiments were repeated for three times and individual values are expressed mean = 8.D.a
and b on the bar indicate the significantly difference (p < 0.05) compared with control and 250
ppm. Arabic numbers on the lanes indicate the concentration of chromium exposure. C: control.
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Fig. 3. Effects of chromium on expression of PLP-A, B, C, Cv, D and dPRP genes

in the rat placenta.

{A) Northern blot analysis of PLP-A, B, C, Cv, D and dPRFP genes. Total RNAs (152 were
fractionated on an 1% formaldehyde agarose gel, transferred to nylon paper and hybridized
with 2P-labeled PLP-A or B or C or Cv or D or dPRP probe. £ -actin was hybridized to certified
the equal loading of total RNA. (B} Northern signals were quantified by kodak photoprogram
and relative units were calculated by the ratic of PLP-A or B or C or Cv or D or dPRP/8 -actin
and expressed as relative unit over C values of 1.0. Experiments were repeated for three times
and individual values are expressed mean £ S.D. Stars {*} on the bar indicate the significantly
difference (p < 0.05) compared with control. Arabic numbers on the lanes indicate the

(Tablf: 1)» conecantration of chromium administration. C: control.
Table 1. Mean chromium concentration in rat placenta, embryao, matemal blood according to the chromium expaosure level
{meantS.Dj
Control 250 ppm 50 ppm
Parameter
P11 PD 19 PD 11 PD 19 PD11L PD 19

Placenta (pg/ g) 0011 £ 0002 0022 T 0.002 4221 £321* 33251 452 3598 £ 400% 110,55 £ 725

Embryo (pg/g) 0016 £ 0001 0014 T 0001 4325 £ 3200 33921 4210 33851428  104.86 T 332~

Mateenal bloed (pg / mé) 0.022 £ 0003 0019 T 0.002 36421 225% 5442 % 3820 3304 £ 4264 10398 £ 757
*Pregnant day

These values originated from 6 preghant rats, 30 placentas and embryos in each group.
® and “indicate the significantly difference (p = 0.05) compared with control and 250 ppm.

pvalie was caleulated by Mann-Whithey (1) test.
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3 Heb fetus, 24 Y9 PL-
v, 1 222 %

I Fhof o Bt B PLv Y
PL-II 55& &7 1,358.8 pgig &
318.6pg/g, 250 ppm o+ 1,087.2 pg/g
9l 228.9 pig/g, 750 ppm F097 818.5 prefg
101954 pgfg® ZAE] O] F TEE B
Fojke] nlH o] foSHA Faste
0130w, fetuse} BA 9] 721 Hf
b} SAFSESITH (p<0.05)(Table 2).
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Fig. 4. Effects of chromium on expre- ssion of Pit-1a and b isctype gene in the rat

placenta.

Reversetranscribed and amplified cDNAs were fractionated on an 1% agarose gel and stained
with ethidium brormide (A}. Signals were quantified by kodak photo- program and relative units
were calculated by the ratio of Pit-1a or b/g -actin and expressed as relative unit over C values
of 1.0 (B). Experiments were repeated for three times and individual values are expressed
mean £ S.D. Star (*} on the bar indicate the significantly difference (p < 0.05} compared with
control. Arabic numbers on the lanes indicate the con- centration of chromium administration.

C: control.

Contral

Cr (750 ppm) |
i

Fig. 5. Effect of chromium on the histochemical feature of developing rat placenta.
Perfused placental tissues with Bouin's fix solution were embedded in paraffin, sectioned at 6um
and counter-stained with methyl blue. Microphotographs (X 400 reproduced at 70%) of control
group (A}, chromiurm 750ppm exposed group (B} and DCP (X 400 reproduced at 95%}) (C). J:
junctional zone, L: labyrinth zone, U: uterus, ST. nucleus of methyl blue stained
spongiotrophoblast cell; TG: nucleus of methyl blue stained trophoblast giant cell. AC: apoptotic

cells

Table 2. Mean serum PL-lv and PL-I| levels in rat placenta, embryo and maternal blood

according to the chromium exposure level

(mean=+S5.D)

Parameter Control 250 ppm 750 ppm
Placenta (ug / g) PL-Iv 1358.8 = 369.4 1087.2 = 255.6 8185 + 310.7

PL-II 318.6 £ 49.1 2289 = 57.9° 1954 + 46.6
Embryo (ug / g) PL-Iv 339 %24 227168 166 + 58°

PL-II 320.5 + 287 2591+ 67.3 197.1 £ 38.6°
Maternal blood {ug/ mé) PL-Iv 1103.6 = 280.3 832.1 £ 3682 6388 + 312.6°

PL-O 2258 £45.2 154.0 £ 57.4¢ 116.8 * 25.1*

These values originated from 6 pregnant rats, 30 placentas and embryos in each group obtained at pregnant day 19.
*and ® indicate the significantly difference (p < 0.05) compared with control and 250 ppm.

p value was calculated by Mann-Whitney(U) test.
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Fig. 6. Effect of chromium on the apoptotic DNA fragmentation in the rat placenta.
Electrophoretic analysis showing the fragmentation pattern of genomic DNA isclated from
chromium exposed rat placenta. Arabic numbers on the lanes indicate the concentration of
chromium administration. C: control, Sh: size marker.

Table 3. NSAIDs classification by therapeutics and structure in this study

ol2s - Uy 2

{mean £5.0j

Paramefer Control 250 ppm 750 ppm
Placental weight (g) 0.64 T 0.07 0.57 + 0.007 0.53 + 012%

After birth 315 £ 034 2.60 T 0420 2.62 T 041°
Fetug weigyt (g) 1 week affer birth 3.96 £ 043 3.01 £ 034 TI5L 092

4weeks afferbirth 8631 £ 9.01 34.88 £ 9.12 33.98 * 946
Pregnancy period (day) 21051072 21451074 2197 £ 0.79
Litter size 1341123 945 T 308 725 T 348

These values ariginated from 6 pregnant rats, 30 placentas and embryos in each group obtained at preghant day 19
* and "indicate the significantly diffetence (p < 0.05) compated with contrel and 250 ppm.

p value was caleulated by Mann-Whitney (U tect.
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