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ABSTRACT

Introduction: Combretum dolichopetalum (CD) is commonly found in the Eastern part of Keywords:

Nigeria where it is used to relieve menstrual pain, enhance labour, facilitate the removal of Combretum dolichopetalum
placenta and promote a rich milk supply after delivery. This study investigates the effect of Biochemical and Haemato-
prenatal consumption of Combretum dolichopetalum by pregnant albino rats on haematological, logical parameters

and biochemical parameters as well as pregnancy outcome. Pregnancy outcome

Methods: Mature inbred healthy female albino rats of normal estrus cycles that were 2-3
months of age weighting 120-180 g were used for the study. Examination of the estrus cycle, the
introduction of male rats at pro-estrus, and confirmation of pregnancy were adopted using standard
method. After initiation of pregnancy, fifty (50) rats were placed in five groups comprising ten
rats per group. Distilled water was administered to rats in Group 1 which served as control while
rats in Groups 2, 3, 4, and 5 received 100, 200, 400 and 800 mg/kg of Combretum dolichopetalum
methanol leaf extract (CDLE) from day 15 to 20 of pregnancy using oral gavage, respectively.
Maternal weight, haematological parameters (full blood count), biochemical parameters (renal
and liver indices), gestational length, and litter size were measured using standard methods.
Results: The result showed a decrease in maternal weight, postpartum weight retained and
gestational length, an increase in haematological parameters, and no changes in the renal and
liver indices.

Conclusion: This study indicates that CDLE during prenatal did not influence the pregnancy
outcome but was beneficial in decreasing postpartum weight retained without any visible sign
of toxicity.
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Introduction

Pregnancy is the period from conception to birth.
During this period, there are various physiological
changes the woman undergoes to better accommodate
the embryo or fetus (Emelike et al., 2018). Findings
from recent studies have shown that complementary
and alternative medicine (CAM) is increasingly used
for maternal health (Glover et al., 2003; Gibson et al.,
2004).

Administering herbal supplements during pregnancy
and labour is associated with several effects such as nau-
sea, vomiting, reflux, skin problems as well as nutrition-
al, colds and respiratory illnesses (Maats and Crowther,
2002; Nordeng and Havnen, 2004). The choice of herbal
supplements by women is because of the notion that the
products are safer to use during pregnancy than other
pharmaceutical products (Hollyer et al., 2002).

Combretum dolichopetalum (CD) is a useful plant in
Africa. It is commonly found in the eastern part of Ni-
geria. This herb is used to relieve menstrual pain, en-
hance labour, facilitate the removal of the placenta after
delivery, and promote a rich milk supply after delivery
(Personal communication). We had earlier studied the
acute and sub-acute toxicity of CD leaves in animals
(Emelike et al., 2020). Despite the myriads of biological
properties of CD which is commonly used in African
ethnomedicine, there is a paucity of information in the
literature on the scientific basis for ethnomedicinal uses
of this plant, especially during pregnancy and postpar-
tum outcome.

Going by the traditional practice of administering
CD in humans during pregnancy which has been sci-
entifically proven to be safe, in the present study, we
investigated the effect of CD consumption by pregnant
rats on pregnancy outcome, post-natal growth, as well
as haematological and biochemical parameters in the
offspring.

Materials and methods

Plant materials

Fresh looking and mature leaves of CD were located
and plucked in 2017 from its natural habitat in Nsuk-
ka, Enugu. The plant samples were authenticated by
Mr. C. J. Onyeukwu, a taxonomist of the Plant Science
and Biotechnology Department of the University, and
the voucher specimen (UNH No.49a) of the plant was
deposited at the herbarium.

Preparation of extract

The leaves were washed and air dried at room tem-
perature for 7 days. Then, the leaves were ground into a
coarse powder using an electric blender (model ms-233,
China). The process of obtaining an extract from 2 kg
of the ground leaves lasted for 48 h using Soxhlet ex-
traction method described by Jensen (2007). Thereafter,
the extract was collected and dried at low temperature
(40°C) to obtain a pasty dark-green extract which was
used for animal experiments.

Animal experiments

Fifty (50) mature inbred healthy virgin female rats
were procured from the Animal House, Department of
Physiology, University of Nigeria Enugu Campus. They
were acclimatized to their feed (Vital feed®, Nigeria)
and water (which they had access to ad libitum) for two
weeks before the commencement of the experiment.
The study was carried out from January 2017 to August
2018. Approval for the study protocol was given by the
College of Medicine Research Ethics Committee of the
University with protocol number 026/02/2017. Already
established institutional guidelines and the National In-
stitute of Health (NIH) guidelines on the use of experi-
mental animals were adopted in this study.

Initiation of pregnancy

The estrus cycle of 50 mature inbred healthy virgin
female rats was monitored by examining their vaginal
smears with the aid of the light microscope daily and
rats with two consecutive regular four-day estrus cycles
were used for this study. At pro-estrus, male rats were
brought to the female cages in the ratio of 1:2 to allow
mating to happen. When spermatozoa were observed in
the vaginal smear of the female rats on the following
morning is proof that mating had successfully taken
place, thus regarded as day 1 of pregnancy (Mallie and
Boudzoumou, 1996).

Experimental procedure

The body weight of the rats in each group before preg-
nancy (pre-pregnancy weight) was determined and the
values obtained were recorded to the nearest (g) using
the same weighing scale mentioned below. After the ini-
tiation of pregnancy, the 50 rats were randomly divided
into five groups (1-5) of ten rats per group. The animals
in Group 1 were given distilled water which served as
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the control. Groups 2, 3, 4, and 5 were administered 100,
200, 400, and 800mg/kg of Combretum dolichopetalum
leaf extract (CDLE) from day 15 of pregnancy to day 20
of pregnancy respectively using oral gavage. The mater-
nal weight at delivery (postpartum weight) was deter-
mined on the day of delivery and the postpartum weight
retained was obtained by subtracting the pre-pregnan-
cy weight from the postpartum weight. The gestational
length and litter size were also determined. Thereafter,
2% sodium pentobarbital (75 mg/kg) was used to anes-
thetize the rats intraperitoneally. Venous blood was ob-
tained via the orbital and poured into EDTA and plain
tubes. The blood collected was used for haematologi-
cal and biochemical parameters. The birth weight and
length of the offspring in each group at delivery were
determined. At seven days’ interval, the birth weight and
length of the offspring were determined until postnatal
day (PND) 21 of the offspring. At weaning (PND 21),
ten offspring were randomly selected from each group
for the determination of body weight, haematological
and biochemical parameters (liver and renal indices).

Body weights

The changes in the weights of the rats were recorded
using a digital electronic weighing scale model number
Scout Pro SP 401 (China).

Haematological parameters

Red blood cell count (RBC), packed cell volume
(PCV), hemoglobin concentration (HGB), mean cell
volume (MCV), mean cell hemoglobin (MCH), mean
cell hemoglobin concentration (MCHC), white blood
cell count (WBC), and platelet count (PLT) were assayed
using Coulter® Ac-T 5SDiff AL, (Beckman Coulter, Inc.
Port Matilda, Pennsylvania, USA).

Liver function tests

The liver indices analyzed include total bilirubin, di-
rect bilirubin, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), and alkaline phosphatase
(ALP) using A25 Biosystem, Barcelona, Spain.

Kidney function tests

Electrolytes (sodium, potassium, chloride, and bicar-
bonate) were estimated with Easylyte® analyzer Medi-
ca Corporation, Bedford, USA while urea and creatinine
were analyzed with A25 Biosystem, Barcelona, Spain.

Statistical analysis

The results were analyzed using GraphPad Prism
(GraphPad ® Software, San Diego, CA, USA). One-
way ANOVA following Tukey’s post hoc test was used
for data comparison. The results were expressed as
mean =+ standard error of the mean (SEM). At P<0.05,
the values were considered to be significant.

Results

A comparison between rats in Groups 5 and 1 (con-
trol) revealed that the decrease in postpartum body
weight experienced by the rats was significantly differ-
ent (P<0.05). However, there was no significant differ-
ence (P>0.05) in the postpartum weight gain of rats in
Groups 2, 3, and 4. The rats in Group 5 which received
the highest dose (800 mg/kg) of CDLE showed a signif-
icant decrease (P<0.05) in postpartum weight gain and
percentage rise in postpartum weight when compared
with rats in Group 1 (Table 1).

Table 2 presents the effect of CDLE consumption
during pregnancy on gestational length and litter size.
The result showed that there was a significant decrease
(P<0.05) in the mean gestational length of rats in Groups
4 and 5 when compared with rats in Group 1. However,

TABLE 1: Effect of consumption of CDLE on body weight of pregnant rats

Pre-pregnancy weight Postpartum weight @ Postpartum weight % Rise in Postpartum
((4) delivery (g) gain (g) weight

Group 1 118.58+2.10 169.10+2.64 50.52+2.09 42.70£2.75

Group 2 118.30+3.44 166.10+2.27 47.80+2.48 40.74+2.94

Group 3 117.58+2.15 165.20+2.86 47.62+2.51 40.40+2.29

Group 4 120.76+3.62 162.00+2.79 41.24+3.21 34.79+3.56

Group 5 117.96+2.42 151.1242.76" 33.16+1.06" 28.28+1.08"

Values are mean + SEM, n=10, "P< 0.05 versus control. Group 1= normal control (pregnant rats + distilled water), Group 2=
pregnant rats + 100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE,
Group 5= pregnant rats + 800 mg/kg CDLE, CDLE= Combretum dolichopetalum leaf extract.



Combretum dolichopetalum and pregnancy

Physiology and Pharmacology 26 (2022) 459-467 | 462

TABLE 2: Effect of consumption of CDLE during pregnancy on gestational length and litter size

Gestational length (days)

Group 1 21.50+0.20
Group 2 21.40+0.32
Group 3 21.00+0.32
Group 4 20.00+0.35"
Group 5 20.00+0.32"

Number of pups
6.00+0.71
6.00+0.71
6.00+0.37
5.00+0.32
6.00+0.37

Values are mean + SEM, n=10, "P< 0.05 versus control. Group 1= normal control (pregnant rats +
distilled water), Group 2= pregnant rats + 100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg
CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats + 800 mg/kg CDLE,

CDLE= Combretum dolichopetalum leaf extract.

TABLE 3: Effect of consumption of CDLE during pregnancy on haematological parameters of the dam

Group 1 Group 2

WBC X 10°/L 9.36+0.91 9.70+0.36
N % 20.20+0.66 22.20+0.66"
L% 77.40+0.75 74.36+0.45
M % 2.40+0.60 3.80+0.20
RBC X 10"%/L 7.73+0.07 7.94+0.02
PCV (L/L) 39.02+0.00 39.93+0.13"
HGB (g/dL) 13.00+0.09 13.31+0.13"
MCV (fL) 46.12+0.24 47.11+0.06
MCH (pg) 17.10+0.08 17.26+0.02
MCHC (g/dl) 35.26+0.04 35.68+0.12
PLT X 109/L 624.20+5.24 627.60+6.12

Group 3 Group 4 Group 5
9.82+0.32 10.20+0.40 10.36+0.53
25.60+0.96" 29.40+0.51" 33.83+0.47
70.00+0.23" 66.00+0.19" 61.60+0.93"
4.40+0.25" 4.60+0.40" 5..00+0.45"

8.28+0.04 8.64+0.17" 9.20+0.30"

40.70+0.15" 41.07+0.14" 41.88+0.33"
13.57+0.05" 13.69+0.04" 13.95+0.11"
47.27+0.04" 47.40+0.09" 47.16+0.17
17.39+0.05 17.43+0.04" 17.60+0.15"
35.96+0.13 35.48+0.39 35.78+0.21

630.60+5.33 632.4245.22 633.46+6.94

Values are mean = SEM, n=10, *P< 0.05 versus control. NOTE: WBC-White blood cells; RBC-Red blood cells (x10'%/L); PCV-Packed cell
volume (L/L); HGB-Hemoglobin concentration (g/dL); MCV-Mean cell volume (fL); MCH-Mean cell hemoglobin (pg); MCHC- Mean cell
hemoglobin concentration (g/dL); PLT-Platelet count (x10°/L). Group 1=normal control (pregnant rats + distilled water), Group 2= pregnant
rats + 100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats
+ 800 mg/kg CDLE, CDLE= Combretum dolichopetalum leaf extract.

there was no significant increase (P>0.05) in Groups 2
and 3 (Table 2). Similarly, there is no significant differ-
ence (P>0.05) in the litter size observed in all the test
groups when compared with the control (Table 2).

The effect of administering CDLE during pregnancy
on the haematological parameters of the dam is shown
in Table 3. From the results obtained, there were signif-
icant increases (P<0.05) in the neutrophils, PCV, HGB,
and MCYV levels of rats in Groups 2 to 5 relative to those
in Group 1. The results also showed that there was a sig-
nificant decrease (P<0.05) in the level of lymphocytes
of rats in Groups 2, 3, 4, and 5 when compared with that
of Group 1. There were significant increases (P<0.05) in
the level of monocytes of rats in groups 3 to 5 compared
with rats in Group 1. There were significant increases
(P<0.05) in the RBC counts of groups 4 and 5 rats com-
pared with that of Group 1. There were no significant
differences (P>0.05) in the WBC, MCHC, and PLT of

rats in Groups 2 to 5 when compared with the control
(Table 3).

Table 4 shows the effect of administering CDLE
during pregnancy on renal indices of the dam. Accord-
ingly, there were no significant differences (P>0.05) in
the serum levels of Na*, K*, CI', HCO,’, urea, and cre-
atinine in Groups 2 to 5 rats when compared with the
control.

The effect of administering CDLE during pregnancy
on liver indices of the dam is shown in Table 5. The re-
sult presented shows that there were no significant dif-
ferences (P>0.05) in the serum levels of total and direct
bilirubin and the activities of ALT, AST, and ALP in the
sera of Groups 2 to 5 rats compared with that of Group
1.

Table 6 represents the effect of rat body weight and
body mass index at birth which significantly decreased
(P<0.05) in Groups 4 and 5 in comparison with rats in
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TABLE 4: Effect of consumption of CDLE during pregnancy on renal indices of the dam

Group 1 Group 2
Sodium (mEq/L) 140.28+0.18 140.31+0.12
Potassium (mEq/L) 4.00+0.10 4.10+0.76
Chloride (mEq/L) 100.28+0.10 100.47+0.16
Bicarbonate (mEq/L)  15.58+1.81 15.82+2.05
Urea (mg/dL) 6.3140.66 6.33+0.47
Creatinine (mg/dL) 1.40+0.2.33 1.44+0.28

Group 3 Group 4 Group 5
140.62+0.11 140.70+0.12 140.85+0.11
4.114+0.00 4.12+0.26 4.13+0.70
100.76+0.10 100.81+0.25 101.10+0.26
16.86+2.01 16.92+2.26 17.46+2.36
6.74+0.10 6.83+0.47 7.12+0.54
1.47+0.33 1.54+0.25 1.61+0.78

Values are mean + SEM, n=10, "P< 0.05 versus control. Group 1= normal control (pregnant rats + distilled water), Group 2= pregnant rats +
100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats + 800

mg/kg CDLE, CDLE= Combretum dolichopetalum leaf extract.

TABLE 5: Effect of consumption of CDLE during pregnancy on liver indices of the dam

Group 1 Group 2
Total bilirubin (mg/dL) 5.00+0.13 5.13+0.25
Conjugated bilirubin (mg/dL)  2.36+0.34 2.28+0.30
ALT (U/L) 16.02+2.61 15.77+2.37
AST (U/L) 25.06+4.20 25.77+4.85
ALP (U/L) 196.22+0.01 196.77+0.66

Group 3 Group 4 Group §
5.24+0.36 5.31£0.19 5.41+0.82
2.26+0.41 2.28+0.31 2.33+0.33
16.66+2.49 15.78+2.44 15.06+2.77
24.44+4.76 24.64+4.17 24.48+4.29
196.88+0.99 197.18+0.80 197.36+0.27

Values are mean = SEM, n=10, *=p< 0.05 versus control. NOTE: ALT-Alanine aminotransferase, AST-Aspartate aminotransferase, ALP-Al-
kaline phosphatase. Group 1= normal control (pregnant rats + distilled water), Group 2= pregnant rats + 100 mg/kg CDLE, Group 3= preg-
nant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats + 800 mg/kg CDLE, CDLE= Combretum

dolichopetalum leaf extract.

TABLE 6: Effect of consumption of CDLE on body weight, length, and body mass index of the

offspring at birth
Body weight @ birth (g) Length @ birth (cm) g‘;‘}lyni;‘ass I SR
Group 1 4.83+0.09 5.154+0.09 1.83+0.08
Group 2 4.76+0.10 5.07+0.09 1.86+0.08
Group 3 4.62+0.10 5.01+0.10 1.85+0.12
Group 4 4.16+0.10* 5.01+0.10 1.12+0.02*
Group 5 3.83+0.10%* 4.15+0.08* 1.52+0.01%*

Values are mean = SEM, n=10, *P< 0.05 versus control. Group 1= normal control (pregnant rats +
distilled water), Group 2= pregnant rat + 100 mg/kg CDLE, Group 3= pregnant rat + 200 mg/kg
CDLE, Group 4 = pregnant rat + 400 mg/kg CDLE, Group 5= pregnant rat + 800 mg/kg CDLE,
CDLE= Combretum dolichopetalum leaf extract.

Group 1. Our results show that there was no significant
difference (P>0.05) in the body weight of the rats at
birth in Groups 2 and 3 (Table 6). On the other hand, rats
in Group 5 which received the highest dose (800 mg/
kg) of CDLE showed a significant decrease (P<0.05) in
body length when compared with rats in Group 1. The
body length of rats in Groups 2 to 4 was not significantly
different (P >0.05) from that of the control group.

The effect of administering CDLE during pregnan-
cy on the haematological parameters of the offspring
at weaning is shown in Table 7. The results presented
showed that there were significant increases (P£<0.05)
in the WBC, neutrophils, RBC, PCV, HGB, and MCV

levels of Groups 4 and 5 rats relative to that of Group 1.
The results obtained indicated that there was a signifi-
cant decrease (P<0.05) in lymphocytes of rats in Groups
4 and 5 when compared with that of Group 1. However,
there were no significant differences (P>0.05) in the lev-
el of monocytes, MCHC, and PLT of rats in Groups 2 to
5 in comparison to the control (Table 7).

Table 8 shows the effect of administering CDLE
during pregnancy on renal indices of the offspring at
weaning. Our results show that there were no significant
differences (P>0.05) in the serum levels of Na*, K™, CI,
HCO;, urea, and creatinine in Groups 2 to 5 rats when
compared with the control.
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TABLE 7: Effect of consumption of CDLE during pregnancy on haematological parameters of the offspring at weaning

Group 1 Group 2 Group 3 Group 4 Group 5

WBC X 10°/L 10.16+0.22 10.18+0.33 10.66+0.42 12.80+0.65" 13.75+0.57"
Neutrophils (%) 20.20+0.66 21.00+0.33 21.60+0.51 27.50+0.51" 29.00+1.18"
Lymphocytes (%) 77.40+0.85 76.80+0.85 76.00+0.73 70.00+0.94" 68.10+0.93"
Monocytes (%) 1.90+0.88 2.10+0.10 2.40+0.15 2.50+0.30 2.60+0.25
RBC X 1012/L 7.33+£0.57 7.44+0.51 7.56+0.23 8.44+0.12° 8.56+1.15"
PCV (L/L) 41.02+0.20 41.10+0.33 41.30+0.22 42.90+0.44" 43.36+0.39"
HGB (g/dL) 13.65+0.12 13.71+0.12 13.76+0.11 14.32+0.12" 14.47+0.10"
MCYV (fL) 46.12+0.17 46.22+0.24 46.34+0.25 49.31+0.33" 49.55+0.22°
MCH (pg) 17.10+0.08 17.16+0.02 17.20+0.05 18.33+0.12" 18.44+0.11"
MCHC (g/dl) 36.76+0.24 36.87+0.32 36.96+0.33 37.09+0.11 37.12+0.10
PLT X 10°/L 674.1043.65 674.20+4.22 675.20+4.11 676.20+4.33 677.40+4.54

Values are mean = SEM, n=10, "P< 0.05 versus control. NOTE: WBC-White blood cells; RBC-Red blood cells (x10'%/L); PCV-Packed cell
volume (L/L); HGB-Hemoglobin concentration (g/dL); MCV-Mean cell volume (fL); MCH-Mean cell hemoglobin (pg); MCHC- Mean cell
hemoglobin concentration (g/dL); PLT-Platelet count (x10°/L). Group 1= normal control (pregnant rats + distilled water), Group 2= pregnant
rats + 100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats
+ 800 mg/kg CDLE, CDLE= Combretum dolichopetalum leaf extract.

TABLE 8: Effect of consumption of CDLE during pregnancy on renal indices of offspring at weaning

Group 1 Group 2 Group 3 Group 4 Group 5
Sodium (mEq/L) 140.41+0.62 140.53+0.10 140.69+0.71 140.78+0.44 140.98+0.12
Potassium (mEg/L)  4.01+0.15 4.02+0.14 4.04+0.13 4.06+0.12 4.08+0.11
Chloride (mEq/L) 100.28+0.37 100.31+0.25 100.48+0.78 100.71+0.77 101.80+0.81
Bicarbonate (mEq/L) 16.58+0.99 16.72+0.75 16.84+0.88 16.92+0.46 16.99+0.30
Urea (mg/dL) 7.20+0.33 6.82+0.22 7.14+0.30 7.22+0.47 7.32+0.54
Creatinine (mg/dL) 1.45+0.11 1.42+0.18 1.47+0.12 1.49+0.15 1.514+0.18

Values are mean + SEM, n=10, “P< 0.05 versus control. Group 1= normal control (pregnant rats + distilled water), Group 2= pregnant rats +
100 mg/kg CDLE, Group 3= pregnant rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats + 800
mg/kg CDLE, CDLE= Combretum dolichopetalum leaf extract.

TABLE 9: Effect of consumption of CDLE during pregnancy on liver indices of offspring at weaning

Group 1 Group 2 Group 3 Group 4 Group 5
Total bilirubin (mg/dL) 4.01+0.56 4.03+0.52 4.14+0.45 4.26+0.23 4.4240.55
Conjugated bilirubin (mg/dL) 1.86+0.78 1.98+0.10 2.03+0.12 2.14+0.33 2.20+0.69
ALT (U/L) 15.02+1.63 15.12+1.77 15.26+1.49 15.38+1.33 15.56+1.89
AST (U/L) 25.02+1.20 25.52+1.65 25.34+1.56 25.24+1.71 25.18+1.69
ALP (U/L) 197.45+1.50 198.28+1.77 198.41+1.74 198.58+1.68 198.86+1.58

Values are mean = SEM, n=10, *P<0.05 versus control. NOTE: ALT-Alanine aminotransferase, AST-Aspartate aminotransferase, ALP-Alka-
line phosphatase. Group 1= normal control (pregnant rats + distilled water), Group 2= pregnant rats + 100 mg/kg CDLE, Group 3= pregnant
rats + 200 mg/kg CDLE, Group 4 = pregnant rats + 400 mg/kg CDLE, Group 5= pregnant rats + 800 mg/kg CDLE, CDLE= Combretum
dolichopetalum leaf extract.

The effect of administering CDLE during pregnancy
on liver indices of the offspring at weaning is shown in
Table 9. The results presented indicate that there were
no significant differences (P>0.05) in the serum levels
of total and direct bilirubin and the activities of ALT,
AST, and ALP in the sera of Groups 2 to 5 rats compared
with rats in Group 1.

Discussion

The relationship between the use of safe, effective,
quality products and practices based on local available
evidence of finished biological active botanical sub-
stances are limited and quantities of these active ingredi-
ents that are given to the dams during pregnancy may be
transmitted to the offspring via placenta in-utero (Ajar-
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em and Ahmad, 1998).

This study has shown that there was a decrease in the
postpartum weight retained at delivery in the rats that
consumed this extract during pregnancy. Furthermore,
administration of the extract at 800 mg/kg led to a signif-
icant decrease in body weight. Oftentimes, pregnancy
is associated with postpartum retention of weight and
several studies have shown the relationship between
pregnancy weight gain and postpartum weight retention
(Kac et al., 2004; Iyare and Obaji, 2014). The higher
the pregnancy weight gain, the higher the postpartum
weight retained and vice versa (lyare and Obaji, 2014).
The decrease in postpartum weight retained could be a
result of reduced feed intake during pregnancy. This ef-
fect could be attributed to p, a-dimethylphenethylamine
(aptrol), and dextroamphetamine, which are phytocom-
ponents of the extract that has been reported to have
appetite depressants properties and used in the man-
agement of obesity, respectively (Emelike et al., 2021).
Secondly, the presence of tannin and saponin in the leaf
extract is associated with anti-nutritional and toxic ef-
fects which include reduced feed intake, growth rate,
feed efficiency, net metabolizable energy, and lowering
of cholesterol levels could be linked with the decrease in
postpartum weight retained (Emelike et al., 2021).

The result revealed a change in the gestational length
in Groups 4 and 5 (Table 2). The presence of calcium in
the extract might have contributed to the uterine con-
tractile activities induced by CDLE (Emelike et al.,
2021). This indicates that CDLE had uterine contraction
properties which could have attributed to the change in
the gestational length of Groups 4 and 5 at a dose de-
pendent. This study revealed that no change in the litter
size in all the test groups occurred (Table 2). This indi-
cates that CDLE when administered to pregnant rats at
the dosage used for this study, had no adverse effect on
the number of pups delivered.

It is well established that haematological values may
be quite valuable in assessing the toxicity effects of
substances as the adverse change in values of red blood
cell parameters (Chernecky, 2003). This present study
revealed a significant increase (p<<0.05) in neutrophils,
RBC, PCV, HGB, MCYV, and MCH in rats fed with
CDLE with the highest level of significance in Group 5
(800mg/kg). It is on record that most green leafy plants
have been implicated in the elevation of RBC counts be-
cause of their high iron content and ability to improve

bone marrow functions as a major site for erythropoiesis
(Orhue et al., 2008; Saliu et al., 2012). The haemopoiet-
ic activity of CDLE could be attributed to the presence
of flavonoids, manganese, zinc, and iron among others
(Emelike et al., 2021). Though the mechanism is un-
known, this process can be achieved through the stimu-
lation of growth factors such as erythropoietin on the re-
ceptors of pluripotent progenitor stems cells in the bone
marrow. This indicates that CDLE is likely to stimulate
hematopoiesis and also act as an immune-erythropoietin
stimulating agent.

No doubt, several drugs rapidly cross the placenta and
pharmacologically significant concentrations equili-
brate in maternal and fetal plasma. The increase in blood
parameters of the offspring of rats in Groups 4 and 5 at
weaning (day21), suggests that components of the ex-
tract have hematopoietic properties and also can cross
the placenta. This has been confirmed by a work done
by Schroder (1998) who reported that flavonoid crosses
the placenta and enters the fetal tissues. This is also true
for minerals and vitamins.

The proper levels of sodium and potassium are essen-
tial for normal cell function. Their functions are regu-
lation of the heartbeat, function of the muscles, main-
taining the normal distribution of water, and the osmotic
pressure in the extracellular and intracellular fluid com-
partments (Scott et al., 1999; Cheesbrough, 2005). Sodi-
um and potassium concentrations were not significantly
affected by the various dose levels of CDLE (pregnant
and their offspring) which further gives credence to its
safety. Chloride is the major anion found in the extracel-
lular fluid and the blood. It also plays a role in helping
the body maintain a normal balance of fluids, osmotic
pressure, and anion-cation balance in the extracellular
fluid compartment (Fogh-Anderson et al., 1984). This
suggests that the administration of CDLE to pregnant
rats and their offspring was not toxic. The bicarbon-
ate ions act as a buffer to maintain the normal level of
acidity (pH) in blood and other fluids in the body. Dis-
ruptions in the normal bicarbonate level may be due to
diseases that interfere with respiratory function, kidney
diseases, metabolic conditions, or other causes (Tietz,
1996). This suggests that the administration of CDLE
to pregnant rats and their offspring at the dosage used
for this study had no adverse effect. Urea is formed in
the liver and is mainly excreted by the kidneys. The kid-
ney is the most important route of urea excretion and
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as a result, urea has long been used as a barometer of
renal function (Corbette, 2008). This study has shown
that urea concentration was not significantly affected by
the dose levels of CDLE (pregnant and their offspring)
and further gives credence to its safety. Also shown in
this study is that the concentration of creatinine was not
significantly affected by the dose levels of CDLE (preg-
nant and their offspring) and further gives credence to
its safety. Most creatinine originates from the non-en-
zymatic conversion of creatine in muscle and elevated
values may be associated with muscular dystrophy and
anemia (Shivaraj et al., 2010).

Bilirubin usually formed from the breakdown of
erythrocytes could be useful in evaluating liver function
or haemolysis. The plasma loosely bound in albumin
then carries the bilirubin. In the bound form, it is not
soluble in water (Shivaraj et al., 2010). Bilirubin con-
centration was not significantly affected by the dose
levels of CDLE (pregnant rats and their offspring) and
further gives credence to its safety. Liver enzymes as-
partate aminotransferase (AST) and alanine aminotrans-
ferase (ALT) concentrations in the treated rats (pregnant
rats and their offspring) were not significantly increased
following the administration of CDLE when compared
with control. Liver function tests provide useful infor-
mation regarding the condition of the liver. In addition,
it describes the functionality of the liver (albumin and
lipid profile) and its cellular integrity (transaminases).
The information obtained is linked with the biliary tract
(ALP) (Ezejiofor et al., 2013). It has been reported that
liver toxicity is associated with an increase in various
serum liver enzymes resulting from damage to the he-
patocytes. The levels of these enzymes in all treated rats
remained within the safety range and suggest that the
use of CDLE for medicinal purposes may be safe. Our
findings revealed the presence of phytochemical sub-
stances which has medicinal value in CDLE. Some of
the substances have been reported to exhibit hepatopro-
tective activity. It is interesting to mention the role of
flavonoids (Kumar et al., 2013; Emelike et al., 2021).

Conclusion

This study has revealed some beneficial effects of
CDLE during pregnancy which are; an increase in post-
partum weight loss and haematological parameters, a
decrease in postpartum weight retained and a decrease
in gestational length, and no change in renal and liver

indices. These benefits justify the use of CD extract by
traditional health practitioners to enhance labour and re-
move of placenta after delivery. Therefore, the use of
this extract during pregnancy is recommended.
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