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ABSTRACT

Objective: To determine the effects of dimenhydrinate (DMH) and ondansetron, used as antiemetics during pregnancy, on the length of gestation,
maternal weight gain during gestation and postnatal morphometric parameters of pups.

Material and Methods: Thirty female Wistar albino rats were used in the study. Three groups comprising 10 rats each were studied: Group 1: control group;
Group 2: DMH group; and Group 3: ondansetron group. Rats were impregnated and administered 115 mg/kg/day intramuscular, DMH group, or 10 mg/
kg/day intraperitoneal, ondansetron group. The parameters pertaining to the cranium, thorax and limbs were measured between newborn and adulthood.

Results: The increase in mean morphometric parameters during the postnatal period in the DMH group was less than the control group,whereas that in
the ondansetron group exceeded the controls (p<0.05). Moreover, when data obtained between weeks 7 and 11 were analyzed for males and females
separately, morphometric parameters increased at a slower rate in the DMH than the control group and morphometric parameters increased at a higher
rate in the ondansetron than the control group in either sex (p<0.05).

Conclusion: DMH and ondansetron used during gestation affect weight gain during gestation, and morphometric development of pups during newborn

and lactation periods and adulthood.
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Introduction

Nausea and vomiting are frequently observed symptoms
of pregnancy, occurring in some 80% of all pregnancies (1-3).
Nausea and vomiting occur between 4-16 weeks of gestation
in the majority of cases, though it may persist throughout preg-
nancy in 20% of the cases (1). Nausea and vomiting continu-
ing all day long, not responding to out-patient medical treat-
ment, interfering with the nourishment and daily activities of
the mother-to-be, causing poor general health state or weight
loss is referred to as hyperemesis gravidarum (excessive vomit-
ing of pregnant women). Hyperemesis gravidarum is observed
in less than 1% of all pregnancies and requires hospitalization
for further examination and treatment (1, 2, 4) since intra-
uterine growth retardation and fetal anomalies may develop
in response to inadequate treatment or unresponsiveness to
treatment with consequent weight loss, electrolyte imbalance,
malnutrition and vitamin deficiency (5).

Although medical treatment is not given in all nausea and
vomiting in pregnancy, it is administered in resistant hypereme-
sis gravidarum cases. DMH and ondansetron are two of the
drugs that are used. Excessive nausea and vomiting may not

be prevented by simple therapeutic measures (6-8). It has been
reported that certain antiemetic drugs did not yield success-
ful outcomes in hyperemesis gravidarum and that more potent
drugs were required (1). Pre-clinical studies on the safety of
ondansetron showed that it has a good safety profile (9). On-
dansetron, an antiemetic, has been used and yielded successful
results in hyperemesis gravidarum (6). In clinical practice, DMH
has been used in hyperemesis gravidarum, either before or in-
stead of ondansetron. There are studies on the use of DMH
during gestation in rats (10). However, the effects of DMH on
postnatal pups have not been addressed in these studies.
Pharmaceutical agents to be used during gestation should
have a very high safety profile. Moreover, they should not
have a negative effect on prenatal development of the fetus
and postnatal development of the offspring. Some of the pre-
vious studies showed that pharmaceutical agents used as an
antiemetic during gestation had negative effects (small birth
weight, decreasing litter number, stillbirth, birth complications
such as hypospadias, duodenal atresia and pulmonary stenosis)
on morphometric development pre-and postnatally (1, 9, 11).
However, these studies lack detailed morphometric data (e.g.
measurements relative to skeletal system, especially) (11-13).
A literature search revealed neither animal studies on the use
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of ondansetron during gestation nor studies on the effects of
prenatally administered DMH on postnatal morphometric de-
velopment (e.g. eksternal measurement related to head, thorax,
upper and lower limbs). The present study attempts to explore
the effects of DMH and ondansetron that are commonly used as
antiemetics during pregnancy on the length of gestation, mater-
nal weight gain during gestation, and postnatal morphometric
development of offspring.

Material and Methods

Thirty female (10-12 weeks old, weighing 139-165 g) and
15 male Wistar albino rats used for mating were obtained from
the Experimental Animals Laboratory of Sileyman Demirel
University and used in the study. Rats were maintained on a
12h: 12h light/dark (am.08.00, pm. 08.00) cycle, at room tem-
perature and had free access to food and water. Approval from
the Ethical Committee of Sileyman Demirel University School
of Medicine has been established. All procedures were carried
out in accordance with the guidelines on the care and use of
laboratory animals set by the National Institute of Health, USA
(NIH Publications No. 86-23, revised 1985).

Three groups of rats were formed. Group 1: control group
(n: 10), group 2: DMH group (n: 10) and Group 3: ondansetron
group (n: 10). To impregnate female rats, one male and two
female rats were kept in the same cage for 24 hours. Preg-
nancy was confirmed by vaginal smear. Four rats in the control,
three rats in the DMH, and six rats in the ondansetron group
became pregnant. Pregnant rats were then housed in cages,
with two rats in each cage, and the day was designated as
day 1 of gestation. Rats in the DMH group (Group 2) were
given intramuscular DMH at 115 mg/kg/day dose for a week
starting on day 1 while rats in the ondansetron group (Group 3)
were given intraperitoneal ondansetron at a dose of 10 mg/kg/
day (9, 10, 14). Control group rats (Group 1) were treated with
0.9% NaCl during the same period. The cause of medication
in the first week of pregnancy is the observation of nausea and
vomiting in the first trimester of pregnancy, and medication
in this period. During gestation, maternal weights of rats in
all groups were recorded every other day from day 1 until the
day of birth using DENSI DS-05 electronic scale. Each pregnant
rat was placed in a separate cage on day 18. Length of gesta-
tion in all pregnant rats in the three groups and litter size were
determined.

Sucking/rooting reflex, movement, color, anal and urethral
openings and presence or absence of a malformation was as-
sessed on newborn pups (15, 16). In addition, eye and ear
opening times, tooth eruption time and the time of descent
of the testes were also recorded (17, 18).

Morphometric growth parameters of pups were measured
in the control, DMH and ondansetron groups. Measurement
of morphometric growth parameters were carried out ac-
cording to previously reported methods, using standard an-
thropometric reference points (19, 20). Measurements were
made by the same observer, as the interobserver variability for
the morphometric parameters was not significant in the pre-
liminary study (p>0.05). Morphometric reference points were

used for parameters that were measured for the first time in
the present study (21, 22). Weights and other morphometric
parameters of the pups were measured in newborn and lacta-
tion periods and adulthood at the same time of the day; once
a week until week 5 and every fortnight until week 11.

Parameters measured in the present study were:

a. Pup weight: Measured using DENSI DS-05 electronic

scale.

b. Head circumference (HC): The distance around the wid-
est part of the skull passing from the glabella of the fron-
tal bone, parietal tuber, and posterior-most point of the
occipital bone.

c. Bi-parietal diameter (BPD): Transverse distance between
the parietal tubers.

d. Skull length: Sagittal distance between glabella and the
posterior-most point of the occipital bone.

e. Face length: Distance between glabella and the anteri-
or-most point of the mandible.

f. Thorax circumference: Distance measured at the widest
part of the thorax.

g. Thorax width: Transverse distance between two vertical
planes passing through the outermost points of the tho-
rax.

h. Crown-rump length (CRL): Distance between the vertex
and the point where the tail started.

i. Naso-anal length: The distance between the tip of the
nose and the midpoint of the anus.

j- Forearm length: Distance between the midpoint of the
elbow joint and the tip of the longest digit on forelimb.

k. Leg length: Distance between the midpoint of the knee
joint and the tip of the longest digit on hindlimb.

|. Bi-acetabular distance: Transverse distance between the
greater trochanters.

Measurements in pups were carried out and assessed

for three periods separately:

a. Parameters in the newborn period (day 1)

b. Parameters in the lactation period (days 7, 14 and 21)

c. Adulthood parameters (weeks 5, 7, 9 and 11). Further,
parameters were measured in male and female pups sepa-
rately after week 7.

Arithmetic means of all parameters of pups in the DMH,
ondansetron and control groups and standard deviations as-
sociated with these means were calculated for each week.
Also, means and standard deviations of these parameters
with respect to sex were also determined at weeks 7, 9 and
11. Non-parametric tests were used for comparison of param-
eters in DMH, ondansetron and control groups due to insuf-
ficient number of cases in some groups. Kruskall-Wallis analy-
sis of variance was used first to compare groups. As a result
of this analysis, significant groups were compared pair wise
by Mann-Whitney U test. Mann-Whitney U test (for separate
comparisons within each group) were used for sex comparison
of parametric data.

The Bonferroni correction was used to adjust the signifi-
cance level. The relations between age (weeks) and all param-
eters were tested by Pearson’s correlation test. Student-T test
(totally for all cases) and Mann-Whitney U test (for separate
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comparisons within each group) were used for sex comparison
of parametric data.

Results

Mean maternal weight gain during gestation was deter-
mined (Figure 1). Accordingly, mean increases in maternal
weights in pregnant rats in the DMH and ondansetron groups
were less than the control group (total maternal weight gain:
50 g in the control group, 27 g in the DMH group and 49 g in
the ondansetron group) (Figure 1).

When the length of gestation was analyzed in the three
groups, we found that the length of gestation was 22 days
in one rat in the DMH group and two rats in the ondansetron
group, whereas it was 21 days for the remaining rats.

The litter numbers in the control, DMH and ondansetron
groups were 35, 21 and 53 pups born to 4, 3 and 6 rats, re-
spectively.

It was determined that none of the pups in the control,
DMH or ondansetron groups had any pathology or abnormal-
ity with regard to sucking/rooting reflex, movement, color,
anal and urethral openings, ear and eye opening times. Fur-
thermore, birth complications such as spontaneous abortion
were not noted in any of the three groups.

Morphometric growth parameters pertaining to total body,
cranium, thorax and limbs of pups in the control, DMH and
ondansetron groups were measured from day 1 until week 11,
separately for the newborn and lactation periods and adult-
hood. Means and standard deviations of all parameters with
respect to weeks obtained from all groups are presented in Ta-
bles 1 A-C. Tables 2 A, B, C and D show the arithmetic means
and standard deviations of all parameters in all groups at weeks
7, 9 and 11 with respect to males and females. Comparisons
of groups showed that many of the parameters measured in
the DMH group were lower than the control group in all peri-
ods, whereas those measured in the ondansetron group were
higher then the controls and these differences were statistically
significant (p<0.05, Tables 1 A, B, C). Parameters measured at
weeks 7, 9 and 11 were compared between rats of the same
sex in the control, DMH and ondansetron groups (male-male,
female-female comparisons) and there were significant differ-
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Figure 1. Changes in mean maternal weight gained by
pregnant rats in the control, dimenhydrinate and ondan-
setron groups

ences between groups (p<0.05, Tables 2 A, B, C, D). There
were also significant differences between males and females
of the same group with respect to the parameters measured
at weeks 7, 9 and 11. (p<0.05, Tables 2 A, B, C, D). There was
also a very strong positive correlation between age and all
parameters measured postnatally in all groups (p<0.001).

Discussion

There are many factors affecting maternal weight gain
during gestation. Maternal weight gain during pregnancy, on
the other hand, has a direct impact on intra-uterine develop-
ment and the effects of excessive or deficient maternal weight
gain on prenatal and postnatal morphometric development
have been established (23, 24). Previous studies on humans
reported that steroids used as antiemetics during pregnancy
can cause maternal weight loss, and this loss was statistically
significant (25, 26). Another study on adult rats revealed that
ondansetron caused less weight gain in males than females (9).
To the best of our knowledge, there are no experimental stud-
ies on the gestational use of antiemetics on maternal weight
gain in rats. In our study, we determined the mean maternal
weight gained by pregnant rats during gestation. Weight
gains during gestation in the DMH and ondansetron groups
were less than the controls (Figure 1). Further, rats in the DMH
group gained less weight than the ondansetron group. The
fact that rats in the DMH and ondansetron groups gained
little weight during gestation compared to the control group,
may be due to the mechanisms related to stress induced dur-
ing the administration of the drugs or the side effects of the
drugs. Previous experimental studies also explained the low
maternal weight gain with similar mechanisms (9, 14, 27-30).
In the present study, maternal weight loss in the first week
and increase in maternal weight gain following the cessation
of the drug in the DMH group was noteworthy (Figure 1). Our
finding that maternal weight gain with ondansetron was less
than the controls is in agreement with the results of previous
studies on adult rats (9). Moreover, the effect of DMH on ma-
ternal weight during gestation, in comparison to ondansetron,
should be taken into consideration clinically.

Previous studies on humans reported that ondansetron
and steroid given during pregnancy for antiemesis did not af-
fect the length of pregnancy (1, 25, 31). There are no experi-
mental studies that investigated the effects of antiemetics used
during gestation on the length of gestation in rats. The length
of gestation was 22 days in one rat in the DMH and two rats in
the ondansetron groups while it was 21 days in the remaining
rats. Statistical analyses showed that, compared to the control
group, neither DMH nor ondansetron used as antiemetics al-
tered the length of gestation significantly. In conclusion, our
results are in agreement with the results of human studies.

When we looked at previous studies that investigated the
effects of various medications administered during the fetal
period, we found that non-steroidal anti-inflammatory drugs
at toxic doses caused intrauterine growth retardation (32, 33)
and nitric oxide synthase inhibitors resulted in fetal growth
retardation by uteroplacental dysfunction (34, 35). Further,
Ishida et al. (36) reported that DL-alpha-difluoromethyl orni-
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Table 1a. Means (mm) and standard deviations of general morphometric parameters of pups in the Control (C), dimenhy-
drinate (DMH) and ondansetron (O) groups measured during newborn and lactation periods and adulthood

General Parameters
N Pup weight (gr) Crown-rump length (CRL) Naso-anal length
C DVMH O C DMH (0] C DMH (o] C DMH (@)
Newborn fist 35 21 53 6.2+04 6.0£0.3 6.0+£0.6 43.1+17° 38.8+1.0° 40.0+2.6° 48.8+2.2° 448+1.3° 46129
day
Lactation 1< 27 14 43 14126 132+07 13324 547+29* 507+1.2> 56.6+3.0c 61.4+28 59.1+15> 63.0+3.1
week
2d 27 14 43 19.0+27° 21.8+0.8 209+3.3 637+2220 60.7+1.8> 66.1+4.4 69719 729+1.3> 76.0+5.1¢
week
39 27 14 43 282+3.8 337+1.7° 335+54c 781+4.0° 73.0+1.5° 86.7+7.3° 90.0+3.3 85.7+2.8° 98.2+7.7¢
week
Adulthood 5" 19 7 33 809+6.0° 880+40 87.7+7.9° 111.4+4.12 88.2+2.3*> 118.6+4.5° 121.8+5.00° 102.8+3.9> 131.9+5.5¢
week
7019 7 33 1247+64 115.7+£5.4° 134.7+11.3¢ 134.7+3.5° 101.0£3.0° 146.3+6.0c 146.3+4.3* 115.0+4.0> 160.0+7.1¢
week
9h 19 7 33 152.8+16.4°136.5+11.4°166.2+17.3° 150.7+5.00 114.7+£2.6° 158.4+6.1c 163.4+6.2° 138.5+3.7> 171.3+6.6°
week
1M 19 7 33 198.4+32.72169.7+17.4° 217 .2+34.2°164.7+13.4* 130.7+3.4> 176.0+8.4< 180.5+16.9° 144.2+3.4> 190.1+£10.1¢
week
*(p<0.05); Difference between Control and Dimenhydrinate groups
5(p<0.05); Difference between Dimenhydrinate and Ondansetron groups
(p<0.05); Difference between Control and Ondansetron groups

Table 1b. Means (mm) and standard deviations of parameters pertaining to the cranium of pups in the Control (C),
dimenhydrinate (DMH) and ondansetron (O) groups measured during newborn and lactation periods and adulthood

Cranium Parameters

Head circumference Bi-parietal diameter Skull length Face length
C DVH (0] C DVH (0] Cc DVH (0] C DVH (0]

Newborn first

day 36.7+0.7 36.8+1.1° 37.6+1.6c 10.1£1.0 9.9+0.8 9.9+09 187+1.12 15.8+0.7° 16.8+0.9c 10.0+0.9 8.9+0.6 10.6+10.9
Lactation 1

week 43.2+2.3 42.4+0.7° 445+2.1° 13.5+1.1 13.0+0.7 13.6+1.4 23.6+1.4* 22.0+0.9° 24.9+2.9° 12.9+0.9 12.1+0.6 12.8+1.5

2nd

week 50.7+2.2 49.7+1.4° 53.0+2.3° 17.0+0.9 16.9+0.7 16.7+1.2 30.8+2.0* 28.4+1.0° 33.2+25° 16.5+0.9 16.1+0.7 16.8+1.3

3rd

week 56.8+2.1 57.7+2.9° 59.3+2.3° 204+1.5 20.7+0.6 20.7+1.6 40.1+2.0° 35.7+0.7° 42.1+1.1¢ 19.8+1.3* 21.1+0.5 21.2+1.1¢

Adulthood 5%
week 66.4+1.3 65.8+0.8° 68.5+2.0° 27.6+1.2* 24.8+0.8° 27.0+1.0 50.5+1.4° 44.0+1.0° 49.7+1.2° 24.7+0.8° 26.2+1.3° 27.6+1.3¢
7th
week 74.5+1.8271.4+0.9> 76.6+2.2 33.5+5.00 30.0+0.8° 33.6+1.1 55.5+1.5° 52.1+0.6°> 54.5+1.3° 31.3+1.4° 30.1+1.0° 32.4+0.6¢
9th
week 84.5+3.92 75.5+0.9° 81.7+2.2° 37.7+1.8* 34.8+0.6° 36.3+1.6¢ 63.4+3.6° 61.1+1.4°> 58.2+1.2¢ 34.0+1.2° 32.2+0.7° 35.5+1.4¢

11t
week 92.3+2.6° 81.2+1.7° 85.3+1.8°44.1+£2.6* 38.1+1.0° 40.1£2.0° 74.2£1.9° 65.1£1.5° 61.6+1.7¢ 41.4+2.8* 37.0+1.0° 40.1+1.8°
*(p<0.05); Difference between Control and Dimenhydrinate groups

5(p<0.05); Difference between Dimenhydrinate and Ondansetron groups
(p<0.05); Difference between Control and Ondansetron groups




5

Desdicioglu et al.

Dimenhydrinate and Ondansetron Postnatal Development

Balkan Med J
2011; 28: 1-9

sdnalf uonesuepuQ pue |ouoD) usamiaq sduaiayiq {(G00>d)

sdnaub uonasuepuQ pue ajeuLPAYUBWIC Usamiag sduasayid (G00>d)

sdnoub sjeulpAyuswiIq pue [onuoD) usemiag eausieylq (G0'0>d).

(o|ewiay-ajeway ‘ajew-ajew) sdnoib usamIaq Xas aWes Jo s1el Jo uosLieduwio?)

‘1L puUe g '/ syeam je dnoib syeutpAyusuip ul uediubis 30U Ing sdnoub uonasUBPUO Pue [0AU0D Ul JUEdHIUBIS :sejewa) pue sejew Jo suostedwod dnoiB-UIyUAA «

Joam
EGFCOLL IVFEL6L TEFOTYL (GEFTTVL L£VFTIL ' GFCLELSLVFOLIL oL EFOTBL oL CFOCEL S EFT LCL I TFICTLGCFEBLLVLFE LLL-E6FRTVC LOLFB LLLBYLFG 6V 0'8F0E9L 8LFL'LEC  wll
PEEI

LEFEQL HVFCSLL al VFOEL GEFGLEL £FFTEGL 0'GFLLILFEFLCGL FEFTCIL Y LFOL Lol TFTLLL F'EFO LY LG CFOGGL0'6F08Y L -6'8F0'8LL SSFILYL dS'SLFOVCL VEFEGEL GOLFRLIL  wb
Joam

9YFESL SGFOVIL ol VFOOLL GEFSCLL BCFTGYL 9'GFC LYLCEFROVL G VFOOGL0EFOCOL al'CFGBE ' CFGEELeL VFL'9EL L'GFICCL G'SFICYL 8VFF'LLL o VFOLLL 9CFBOCL 99FCECL  wl
€4 Ow ©)4 Qw o4 @w €y (w Q3 Qw oy  Ow ()  (gw SF) (Q)w o4 Gw  (u)xes

o HAQ o) (o} HAQ 2 o HAQ o)
«Yabus| [eue-oseN (14D) sypbus| dwni-umos) (46) xayBiom dng

sis}suieled [etsuan)

pooyinpe buunp painsesw sdnoub (Q) uosissuepuo pue
(HINQ) @1eulpAyuswip ‘(D) [oJ3uo) ay3 ul sdnd (}) ajewsa} pue (w) ajew jo sialowesed duiswoydiow [esausab Jo suolielnap pJepuels pue (Ww) suesip ‘ez a|qel

sdnaif uonasuepuQ pue jouoD) usamiaq aduaiayid {(G00>d)
sdnouf uonasuepuQ pue s1euLpAYUBWI Usamiaq aduasayld (G0'0>d)q
sdnaib sjeuLpAyusWI pue [0AuoD) UsaMISq sousald (G0 '0>).

WVFLLL €CFL6G OVFO'TI 0CFLOY d'0FCCE L OFCEE L LFY'GY GOFS'LY DLFSYY 9EFTTY €' LFCLG 9VFLCY oL [FVLSL OEFBLOL 9CLFCEEL Myl |
G LFIYY ' LF80G OVF8'LY 26'0FL'8E aL 0FC'8C 60F8'IE -L0FECY 90FB'GE L'LFV'CY C'LFL8G oL LFBCY b6CFEHES 9[FIOVL 0CFGCE b/FLILL AFBM b
o' CFEQT G CFGCY £ EFIVT S90F8IE 90FLVC GOFOEE sSOFY LY a6 0FCLE BOFEBE 60FEGG V' LFLIE S LFEQT H'IFFECL €LFTC8 LTFLIOL FSOMy/
BLFO0G o6'LFGBE £ LFO6Y 6'0FICE oL 0FCOC 90F86C C'LFOBE ' 0FLIC L' OFLEE 6LFEEE BLFRLE L' LFOVY 6EFE00L ol LFSYVL HCFLBB  OOM 4G pooynpy
SLCFLYE al TFL'EE OEFIEE »CCFCEC B0FSIL 9 LFR'LE 0CFIBC oL OFLLE BLFL'LE ECFLOE OLFIGE CCFICE NGFGTLE oL LFO99 LEFCEL OOMpE
LY+09¢ C'LF6€C L1F7SC B LFELL oL 0F8CL B0FLGL 0LF6CCB0FC8L £1F60C -L'EFL'CC 90FO0C W' LFLYVC VEFV'I9 ol'LF96G  LCFEET OMpu
GLFLLL 80FGLL CLFL8L 9C¢FGLL 90+C0L SLFCLL 9CF6'GL oL 0FLYL £ LFLGL oL 1F68L b60FCIL FLFVLL GEFLIG 0'LF8CG £CFOGG H°OMy|  UOREPE
80FQEL YOFEEL €LFVEL GTLFL6 SOF8L 80798 LO0FETL SOFVLL 9OFETL OLFIVL QOFOEL LOFYZL OEFEBY QLFGY L 1Fr6y  Aepisiy uiogmenN

0] HAId o} (0] HAId o} (0] HAId o) (0] HAId o) o HAQ o}
acue)sip Jejngejade-ig yBus| 6o Ybus| wiealoy yipim xeloy | 95UBJJINIID Xeloy |
JIajsweled squir] sia)aweled xeioy|

pooy3jnpe pue spoliad uoiielde| pue uiogmau Buunp painsesw sdnoub (Q) uosies
-uepuo pue (HAQ) 1eulpAyuswip ‘(D) |043u0) sy ul sdnd jo squi| pue xedoyi ay3 o3 Bululeriad sisisweled Jo suoneinsp piepuels pue (Wwy) suesp 3| a|qe|



Desdicioglu et al.
Dimenhydrinate and Ondansetron Postnatal Development

Balkan Med J
2011; 28: 1-9

Table 2b. Means (mm) and standard deviations of parameters pertaining to the cranium of male (m) and female (f) pups in the Control (C), dimenhydrinate

(DMH) and ondansetron (O) groups measured during adulthood

Cranium Parameter

Skull length* Face lenght*

Bi-parietal diameter*

Head circumference*

DMH

DMH

DMH

DMH

1(13)
321

m@ 5 m(20)
300 326

£(10)

m(9)

m(20) f(13)

f(10) m@ f()
567 545 515 524 549 540 322

m(9)

f(5) m(20) f(13)
300 343 326

f(10) m@ 6 m@0) f(13) m@©® (100 mQ)
73.6 718 780 745 347 325 300

m(9)

Sex (n)
7th

306 305

70.5

75.6

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0.6°
342

070 122 05
332 320 324 364

1.22

14 07 0% 05 100 09 07 05 1& 07 10
345 350 372 351 34.8
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thinen (DFMO) altered the mother’s nutrition during gesta-
tion, caused placental dysfunction and fetal growth retarda-
tion. In another study, researchers observed decreases in
placental mass and fetal weight and fetal growth retardation
following dexamethasone treatment (37). Einarson et al. (1)
argued that ondansetron, when used as an antiemetic during
pregnancy, can cause stillbirth and birth complications such
as hypospadias, duodenal atresia and pulmonary stenosis in
newborn humans. Moreover, though statistically insignificant
in comparison to the control groups, birth complications in-
cluding spontaneous abortion with antiemetic treatment have
been reported (1, 9, 14, 38, 39). On the other hand, studies also
exist reporting that DMH and ondansetron used for treating hy-
peremesis gravidarum in humans had no effect on fetal devel-
opment or adverse effects on the newborn (9, 11, 29, 38, 39).
Pups born to rats in the DMH, ondansetron and control groups
had normal sucking/rooting reflex, movement, color, anal and
urethral openings and eye and ear opening times and none
of them had any birth complications. Results obtained in the
present study are in agreement with the results of human
studies (9, 11, 29, 38, 39).

There are no studies in the literature that addressed the
postnatal growth parameters pertaining to the body, cranium,
thorax and limbs when antiemetics are administered during
gestation (21). It has been reported that lithium use in preg-
nant women could cause a macrosomic fetus, and lithium’s ef-
fects could also be observed in the postnatal period (40, 41).
We measured the postnatal growth parameters on the body,
cranium, thorax and limbs in pups of DMH, ondansetron and
control groups between day 1 and week 11. Comparison of
parameters in the ondansetron and control groups showed
that, in all periods, the majority of the parameters were sig-
nificantly higher in the ondansetron group, and especially
in male offspring, compared to the control group (p<0.05,
Tables 1 A, B, C). Morphometric parameters of pups in the
DMH and control groups in the postnatal period were com-
pared and pups in the DMH group were found to be less de-
veloped than the control group (p<0.05, Tables 1 A, B, C).
When the development of pups in the DMH and ondansetron
groups was compared, we found significant differences be-
tween the two groups, with greater parameters in the ondan-
setron group (p<0.05, Tables 1 A, B, C). In short, parameters in
the ondansetron group were greater; parameters in the DMH
group were less than the controls. These findings suggest that
ondansetron increases the rate of postnatal morphometric de-
velopment, while DMH exerted a negative effect. We believe
that postnatal growth retardation is caused by the toxic and
metabolic effects of prenatal DMH injection and its effect on
uteroplacental circulation which, consequently, has an impact
on fetal development. It must be taken into consideration
that mean values for the birthweight and morphometric pa-
rameters of postnatal development may be influenced by the
difference in the number of pups per mother rat. We were
unable to comment on why the parameters in the ondanse-
tron group were greater than the controls. This emphasizes
that further studies are required to investigate the effects of
prenatal administration of DMH and ondansetron on pre- and
postnatal development.
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There are very few studies addressing the sex differences
in ondansetron’s effects. Only Tucker et al. (9) showed that on-
dansetron administration to adult rats resulted in less weight
gain in male rats compared to females. When we compared
the postnatal parameters in males with those in females in
each group, we found that male rats in the control and ondan-
setron groups had significantly greater parameters (p<0.05,
Tables 2 A, B, C, D). There was no significant difference in
the DMH group (p<0.05, Tables 2 A, B, C, D). When param-
eters obtained in rats of the same sex were compared be-
tween groups, we determined sex differences in most of the
parameters except weight. Comparison of postnatal weight of
female rats did not show a group difference, while males did
(Tables 2 A, B, C, D). This result led us to conclude that DMH
and ondansetron may have different effects in males and fe-
males with regard to weight. This result contradicts the results
of Tucker at al. (9) who reported that ondansetron caused less
weight gain in male rats, since our study found that the ef-
fect of ondansetron was different for males and females with
regard to weight. Therefore, new studies are needed to exam-
ine whether ondansetron has different effects on males and
females regarding other parameters. We conider that, as well
as the low number of pregnant rats in some groups, evaluat-
ing our study as a pioneer in this subject would be valuable.
At the same time, studies on about Ondansetron and DMH in
prenatal and postnatal periods are necessary.

In conclusion, DMH used as an antiemetic during gesta-
tion has adverse effects on the postnatal development of off-
spring. Nevertheless, new research is necessary to determine
the postnatal effects of drugs taken during gestation for treat-
ment of any ailment.
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