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folkloric medicine. The plant has been demonstrated to possess several

pharmacological properties, including tocolytic activity. The present
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study investigates the effects of aqueous B. pinnatum leaf extracts
*Correspondence for (AgBP) and salbutamol, a B receptor agonist, on gestational outcome in
Author: Wistar albino rats. Pregnant rats were given AgBP (62.5 or 125
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: o length of gestation, and characteristics of delivered litters (number,
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Harcourt, Port Harcourt, weight and external appearance) were registered. Maternal weight gain
Nigeria. was inhibited significantly (p<0.001) by 125 mg/kg AqBP, but AqBP
sydaprio@yahoo.com ,  (62.5 mg/kg) and salbutamol did not affect maternal weight gain. In

addition, AqBP (62.5, 125 mg/kg) and salbutamol had no significant
(p>0.05) effect on length of gestation, and also on number and external morphology of litters
delivered. Furthermore, while salbutamol and the lower dose of B. pinnatum (62.5 mg/kg)
caused no significant (p>0.05) effect, the higher dose of AgBP (125 mg/kg) decreased birth
weight of litters. The results indicate that low dose levels of AgBP and salbutamol may not
negatively affect pregnancy outcome, but the plant may adversely affect pregnancy outcome
at high dose levels in the rat.
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INTRODUCTION

Bryophyllum pinnatum (Lam.), which belongs to the family Crasulaceae, is a succulent,
perennial herb. The plant is readily cultivated from various parts, including the leaf and this
may be a reason for its wide global distribution including, tropical Africa, tropical America,
India, China and Australia’. B. pinnatum or Kalanchoe pinnata (Lam.), or Bryophyllum
calycinum (Salisb.) as it is also called, is identified by several common names in different
areas, including, air plant, life plant, love plant, miracle plant, resurrection plant, etc. In

Nigeria, it is commonly called “Never die”.

The leaves of B. pinnatum have been shown to contain pharmacologically potent
phytoconstituents including, flavonoids®, bufadienolides®, phenols®, organic acids', tannins,
and alkaloids’”. This may explain the extensive use of B. pinnatum in folkloric medicine in
Africa and many other regions for the treatment of several conditions including, earache,
burns, abscesses, ulcer, insect bites, diabetes, diarrhea, and lithiasis®"®. The plant is also well
known for its antihypertensive, hemostatic, and wound healing properties®*®. A number of
these folkloric claims have been established in previous studies, including its
antihypertensive'®, insecticidal’, analgesic, anti-inflammatory'!, and antimicrobial
properties®*2,

B. pinnatum has also been shown to affect uterine smooth muscles, causing inhibition of
oxytocin-mediated contractions of human term myometrium strips*>**. The plant has been
experimented in clinical studies for the prevention of preterm labor™ and promises to be a
suitable alternative to standard tocolytic agents like fenoterol and salbutamol in obstetrics.
Also, in a retrospective analysis from an obstetric clinical practice, Daub™ has reported better
outcomes and less adverse effects in patients treated with B. pinnatum (ethanolic tincture, 33
%) compared to treatment with fenoterol. More recent studies have equally revealed that B.
pinnatum produce similar tocolytic outcome but less adverse effects than treatment with 8

agonists currently used in clinic as standard therapy for prevention of pre-term delivery"’.

The present work compares the effects of aqueous B. pinnatum leaf extracts and salbutamol, a
[ receptor agonist on gestational outcome in Wistar albino rats.

MATERIALS AND METHODS
Salbutamol tablets (Glaxo Wellcome, Egypt SAE) was purchased from the Department of
Pharmacy of the University of Port Harcourt, Nigeria.
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Extraction of Bryophyllum pinnatum leaf extracts

Fresh leaves of Bryophyllum pinnatum were washed and air dried. The dried leaves were
pulverized and extracted exhaustively in distilled water for 72 hrs by cold maceration. The
leaf extracts were strained with a muslin cloth and concentrated under reduced pressure using
a rotary evaporator at a temperature of 40°C. The dry extracts obtained were preserved in a
refrigerator at 4°C until used.

Animals

Non pregnant female Wistar albino rats weighing between 170-200 g and male albino rats
weighing between 200-220 g were obtained from the animal house of the University of Port
Harcourt, Port Harcourt, Nigeria. The animals were housed in cages, with a 12 h light-dark
cycle. They were supplied with standard laboratory chow and tap water was given ad libitum.
The experimental protocol followed the Guide for Care and Use of Laboratory Animals®®,
and was approved by the Committee for Ethics in Animal Experimentation of the University

of Port Harcourt.

Experimental design

Animals were divided into different groups and allowed to mate freely. Mating was
confirmed through vaginal smear examination by the presence of vaginal copulation plug
(day O of gestation). Pregnant rats were separated and randomly distributed into 4 groups
containing 8 animals per group and given different dose levels of aqueous B. pinnatum leaf
extract (AgBP) and salbutamol daily from gestational day 10 until delivery by oral gavage.
This period corresponds to the period within which preterm labor usually occurs in humans™.
The first group was given 62.5 mg/kg AqBP. The second group received 125 mg/kg AgBP.
The third group received 0.1 mg/kg salbutamol, its standard dose equivalent in the treatment
of preterm labor?®. The fourth group (control) received distilled water (0.1 ml). The body
weights of pregnant animals, length of gestation, and number and birth weight of pups
delivered were noted. Physical appearances of the pups were also registered by careful
examination of their physical appearances (structures) for any abnormality.

Statistical analysis

Data are expressed as means + S.E.Ms. Statistical differences between the groups were
analyzed by one-way ANOVA. Comparisons between groups were made by the Newman-
Keuls Multiple Comparison Test to compare maternal weights across time. Differences
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yielding P-values <0.05 were considered statistically significant. Statistical analyses of data

were performed using GraphPad Prism 5 software.

RESULTS

Weights of pregnant rats treated with only distilled water (controls) increased significantly (p
< 0.001) over time during pregnancy (Figure 1). Body weights of rats given salbutamol and
62.5 mg/kg aqueous Bryophyllum pinnatum leaf extracts (AqBP) also increased significantly
(p < 0.0001,p = 0.0002) over time, but there was no significant (p = 0.0720) change in the
body weight of 125 mg/kg AgBP-treated pregnant rats (Figure 1). Compared to maternal
body weights on day 5, the weights on day 10 were significantly, p < 0.01,p < 0.05 higher in
the control and AgBP (62.5 mg/kg)-treated groups. Also, the weights on days 15 and 20 were
higher, p < 0.001, but in the salbutamol-treated group, only the weight on day 20 was
significantly, p < 0.01different from the weight on day 5 (Figure 1). Furthermore, maternal
weights on days 15 and 20 were higher in control, p < 0.05,p < 0.001, and AgBP (62.5
mg/kg)-treated group, p < 0.05,p < 0.001; but only that of day 20 was higher in salbutamol-
treated group, p < 0.01 when compared with the body weights on day 10. The body weights
on day 20 in control, AgBP (62.5 mg/kg)- and salbutamol-treated groups were higher, p <
0.05 than the weights on day 15 (Figure 1).
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Figure 1: Effects of aqueous Bryophyllum pinnatum leaf extracts (AgBP) and
salbutamol (Sal) on maternal body weight in Wistar albino rats

Data are expressed as mean + S.E.M, n = 8 animals per group. Statistical differences between
the groups were evaluated by one-way ANOVA, followed by Newman-Keuls Multiple

Comparison Test.
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In control group, 2 Significant at p < 0.01 (Day 1 vs Day 5), * Significant at p < 0.001 (Day 1
vs Days 10, 15 and 20).

In 62.5 mg/kg AqBP-treated group, * Significant at p < 0.001 (Day 1 vs Days 5, 10, 15 and
20).

In Sal-treated group: * Significant at p < 0.05 (Day 1 vs Day 10), ~ Significant at p < 0.01
(Day 1 vs Day 15), *** Significant at p < 0.001 (Day 1 vs Day 20).
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Figure 2: Effects of aqueous Bryophyllum pinnatum leaf extracts (AgBP) and
salbutamol (Sal) on birth weight of litters in Wistar albino rats

Data are expressed as mean = S.E.M. Data analyzed by one-way ANOVA. * Significant at p
<0.01.

Table 1: Effects of agueous Bryophyllum pinnatum leaf extracts (AqBP) and salbutamol
(Sal) on some pregnancy parameters in Wistar albino rats

Dose Average length of Average no. of Physical appearance
gestation (Days) pups delivered of litters

Control 20.75+0.48 9.00£0.41 Normal and active

62.5 mg/kg AgqBP 24.00+1.47 8.50+0.50 “

125 mg/kg AgBP 21.25+0.75 8.25+0.63 “

0.1 mg/kg Sal 24.75+1.44 7.50+0.29 “

Data are expressed as mean + S.E.M.
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Length of gestation in AqBP (62.5, 125 mg/kg)- and salbutamol-treated rats were not
significantly (p > 0.05) different from control rats (Table 1). There were also no significant
differences in the number of litters delivered by AgBP (62.5, 125 mg/kg)- and salbutamol-
treated animals, compared to control animals (Table 1). Furthermore, while pup birth weights
of salbutamol- and AgBP (62.5 mg/kg)-treated mothers were not significantly different, pup
weights of AgBP (125 mg/kg)-treated mothers were significantly (p < 0.01) lower, compared
to controls (Figure 2). Pups of AgBP (62.5, 125 mg/kg)- and salbutamol-treated mothers were

active and there were no morphological abnormalities, compared to controls.

DISCUSSION

Salbutamol is a betametic agent and acts as uterine muscle relaxant (tocolytic agent), by
stimulating B, adrenergic receptors in uterine smooth muscle. Salbutamol is used to prevent
preterm labor in obstetrics, which generally occurs between 24 and 37 weeks of gestation™.
B. pinnatum is a widely studied herbal plant, used in folkloric medicine for the treatment of
different conditions®®®. The extracts of B. pinnatum leaf has been demonstrated to have

1314 and it has been

tocolytic property, through inhibition of oxytocic action in gravid uterus
tested in humans for this purpose’®. The plant has also been reported to have lesser adverse
effects than P receptor agonists when used for this purpose™®*’. The present study reports the

effects of aqueous B. pinnatum leaf extracts and salbutamol on gestational outcome in the rat.

In previous experimental studies on B. pinnatum, most pharmacological activities, including
analgesic and anti-inflammatory were observed at dose levels of 200 mg/kg and above''*?,
However, Plangger et al.'” have demonstrated tocolytic activity of B. pinnatum in humans at
a dose of 30 mg, given intravenously as an infusion. In the present study, oral dose levels of
62.5 and 125 mg/kg weight per day were used since uterine tissues may be more sensitive to

the plant than other issues.

In this study, the higher dose of B. pinnatum leaf extracts (125 mg/kg) prevented maternal
weight gain, while the lower dose of B. pinnatum leaf extracts (62.5 mg/kg) and salbutamol
did not affect normal increase in maternal weight during pregnancy. Weight gain in
pregnancy is essential for normal fetal development and well being of mother®!. Furthermore,
inadequate maternal weight gain during pregnancy has been linked to low birth weights and
this is associated with high rates of neonatal diseases and survival’®. This suggests that
administration of high dose levels of B. pinnatum leaf during pregnancy may affect normal
fetal development and growth.

WWW.Wjpr.net 34




J.S. Aprioku World Journal of Pharmaceutical Research ]

1

It was also observed that B. pinnatum leaf extracts (62.5, 125 mg/kg) and salbutamol had no
effect on length of gestation, number of litters delivered, and external morphology of litters.
Additionally, while B. pinnatum (62.5 mg/kg) and salbutamol had no significant (p > 0.05)
effect, the higher dose of B. pinnatum leaf extracts (125 mg/kg) reduced birth weight of
litters. This correlates with the maternal weight gain inhibition by B. pinnatum (125 mg/kg)
observed in this study. Low birth weight has been shown to positively correlate with negative
consequences on the health of the offspring, with development of respiratory, metabolic and
cardiac diseases in later stages of life”®. This suggests that administration of high dose levels
of B. pinnatum leaf extracts in pregnancy may negatively affect outcome of pregnancy in the
rat.

CONCLUSION

From the results of this study, it can be concluded that lower dose levels of B. pinnatum may
have no adverse effects on pregnancy outcome, similar to the effect of salbutamol, but high
dose levels of the plant adversely affects pregnancy outcome in the rat.
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