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AMELIORATING EFFECTS OF GUAVA
(PSIDIUM GUAJAVA) EXTRACT ON ADRIAMYCIN INDUCED
REPRODUCTIVE TOXICITIES

Ola-Davies, O.E.!, Oloye, A. A.?, Oyeyemi, M. O.?

'Department of Veterinary Physiology, Biochemistry and Pharmacology,
*Department of Veterinary Public Health and Reproduction College of Veterinary Medicine
Federal University of Agriculture Abeokuta
Ogun State
‘Department of Veterinary Surgery and Reproduction, Faculty of Veterinary Medicine
University of Ibadan
Oyo State

ooladavies@yahoo.com

ABSTRACT

This study was undertaken to investigate the protec-
tive effects of guava extract on Adriamycin induced re-
productive toxicities. For this purpose, thirty adult male
Wistar rats were randomly divided into 6 treatment
groups. Group 1, the control, was administered distilled
water while group 2 was treated with Adriamycin (ADR)
(30 mg.m™) alone. Groups 3, 4 and 5 were administered
combinations of 30mg.m? (ADR) and graded doses
(125mg.kg™; 250mg.kg’; 500mg.kg’, respectively)
of guava extract. Group 6 was treated with the extract
(500 mg.kg™") alone. The treatments were done for seven
days with water and feed provided ad libitum. The effects
of these treatments on the reproductive characteristics of
the male Wistar rats were thereafter investigated. The re-
sults showed that the control group (1) had a significant-
ly higher sperm count (96.25 +3.84 x 10° cells.ml™') and
motility (80.00+4.08%) compared to the other treat-
ment groups (P <0.05). Group 3 had a significantly lower

sperm count (40.00 +0.00 x 10° cells.ml') compared with
the group 4 (67.33+4.81x10° cells.ml™") and 6 (62.60+
3.09 x 10° cells.ml™"). Group 5 had the lowest percentage
livability (50 %), which was significant when compared
with the control group, but not significant compared
with the other treatment groups (P <0.05). Groups 3,
5 and 6 had over 20% sperm cell abnormalities. Most
prominent of the abnormalities in groups 3 and 5 were
curved tails and curved mid pieces in group 6. This work
showed that guava extract at 250 mg.kg! is safe and gave

protective cover to ADR induced reproductive toxicities.

Key words: adriamycin; Psidium guajava; reproduc-

tive; toxicity

INTRODUCTION

Of all the various chemotherapeutic agents, antracy-

clines, which are tetracyclic chromophore antibiotics, play
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a vital role [3]. ADR is one of such antracyclines antibi-
otics used as an anti-cancer cytotoxic chemotherapeutic
drug. ADR has been used effectively in treating; malignant
lymphomas, solid tumours, and acute leukemias [15, 34].
However, cancer chemotherapy is often associated with
adverse effects [11]. ADR has severe side effects such as;
bone marrow suppression, gastrointestinal toxicity, stoma-
titis, alopecia, cardiomyopathy, and gonadal injury [9, 26].
Gonadal injury by antineoplastic drugs, though commonly
observed, has been less investigated than other adverse
effects [36]. These side effects have led to research on the
development of specific agents to alleviate ADR toxicity.
Hence, the quest for safe and effective agents to minimize
ADR toxicity is still an active area of research.

Psidium guajava Linn. (Guava), belonging to the fam-
ily of Myrtaceae, is a native of tropical America and has
long been naturalized in Southeast Asia. It is used as foods
and also as folk medicine in the subtropical areas of the
globe. The positive effects of guava extracts on human ail-
ments have been described [12, 17, 18, 24, 35, 38]. Psidium
guajava leaf is a phytotherapeutic used in folk medicine to
treat gastrointestinal and respiratory conditions and is also
used as an anti-inflammatory medicine [2, 13]. The phar-
macological and medicinal uses of the aqueous leaf extract
include various disturbances such as; diarrhoea, vomiting,
gastric pain, and dysentery [17]. Many other effects already
reported include; CNS depressor (33), antimutagenic [5, 7],
antiproliferative [14] antibiotic [1], anticough [2], immu-
nomodulatory [16], hypotensive [23], and hypoglycemic
[19, 20, 23]. Aqueous extracts from P. guajava have anti-
oxidant or radical-scavenging activity. Most of the activity
is associated with the polyphenols constituents; however,
the guava extracts also contain antioxidants, such as ascor-
bic acid and carotenoids [2, 37]. The main objective of this
study was to investigate the hypothesis that guava extract
has an ameliorative effect against the development of ADR

reproductive injury.

MATERIALS AND METHODS

Animals

Thirty adult male Wistar rats (3—4 months of age, body
weight 240—280g) bred and maintained in a controlled
environment at the Experimental Animal house of the De-

partment of Veterinary Physiology, Biochemistry and Phar-
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macology, University of Ibadan were used in this study. The
temperature was kept at 25.0+2.0°C [25] and experiments
were conducted in accordance with the rules and ethics of
the Institutional Committee of Animal Care. Water and
feed were provided ad libitum. The rats were randomly di-
vided into 6 groups. Group 1 served as a control and given
distilled water, while group 2 was administered Adriamy-
cin (ADR) alone at a dosage rate of 30 mg.m= Treatment
groups 3, 4 and 5 were administered a single dose of ADR
(30 mg.m™) together with graded dosages of guava extract
(12mg.kg™, 250 mg.kg™" and 500 mg.kg"). The 6th group
was given 500mg.kg guava extract alone. The animals

were dosed orally once daily for 7 days using a rat cannula.

Preparation of guava extract

The guava extracts were prepared with leaves of Psidi-
um guajava L. [8] obtained from the Campus of the Uni-
versity of Ibadan, Ibadan, Nigeria and collected between
June and July of 2012 (plants were free of toxic compounds)
and authenticated at the Department of Botany at the same
institution. Twenty grams of dry leaves were ground in 200
ml of 0.9% NaCl (100°C, 5min). The crude extract was fil-
tered, centrifuged (1500 RPM, 5min) to obtain the final ex-
tract. The supernatant was considered as the concentration

at 100 mg.ml™ of guava leaves.

Sample collection

Rats were anaesthetized using diethyl ether and after-
ward sacrificed by cervical dislocation. Using the open
castration method, a midline incision was made and the
testicles were milked out of the incision site with gloved
hands. Incising the tunica vaginalis exposed the testicles.
The spermatic cord was exposed, ligated and incised. Se-
men samples were thereafter collected from the cauda epi-
didymis. These methods of collection were similar to that
described by Oyeyemi and Ubiogoro [27]. The sam-

ples were analysed immediately after collection.

Sperm volume, motility and sperm count

The volume was determined by reading out the volume
in a calibrated measuring cylinder. The sperm motility was
assessed by the method described by Saba etal. [31]. The
spermatozoa were counted by a haemocytometer using the
improved Neubauer (Deep 1/10mm, LABART, Germany)
chamber as described by Pant and Srivastava [28].



Morphological abnormalities and live/dead ratio
These factors were determined from a total count of
400 spermatozoa in smears obtained with Wells and Awa
stains.
The live/dead ratio was determined using 1 % Eosin and
5% Nigrosin in 3% sodium citrate dehydrate solution ac-
cording to the method described by Wells and Awa [31].

Statistical analysis

The data were analysed into descriptive statistics using
Graphpad Prism 5. The means were computed together
with the Standard Error of the Mean (SEM). Means were
compared using the Analysis of Variance. A value of P <0.05

was considered significant.

RESULTS

The secondary metabolites identified in P. guajava ex-
tracts were; flavonoids, saponins, phenols, terpenes, sesqui-
terpenes, and tannins, no alkaloid was present (Tablel). The
control group (1) had a significantly higher sperm count
(96.25+3.84x 10° cells.ml™") and motility (80.00+4.08 %)
compared to the other treatment groups (P <0.05) (Table 2).
Group 3 had a significantly lower sperm count (40.00+
0.00 cells.ml™*) compared with group 4 (67.33+4.81cells.
ml™) and 6 (62.60 £3.09 cells.ml™") (Table 2). Group 5 had
the lowest percentage livability (50 %) that was significant
when compared with the control group, but not significant

when compared with the other treatment groups (P <0.05).

Groups 3, 5 and 6 had over 20 % sperm cell abnormalities
(Table 3). Most prominent of the abnormalities in groups 3
and 5 were curved tails and curved mid pieces in group 6
(Table 3). The mean percentage of curved tails and bent
mid pieces was higher significantly (P <0.05) in group 2
compared with group 3. The mean percentage of curved
tails in group 5, when compared with that of groups 4, 2
and 1, was significantly higher (P <0.05). The mean per-
centage of curved mid pieces in group 6 was significantly

higher when compared with groups 2 and 1 (P <0.05).

DISCUSSION

Table 1. Results of phytochemical screening
of P. guajava leaf extract

S/No Constituents Observation
1 Alkaloids -ve
2 Flavonoids ++ve
3 Saponins +ve
4 Phenols ++ve
5 Terpenes ++ve
6 Sesquiterpenes +ve
7 Tannins +ve

+ve — present ; ++ve — abundant; —-ve — absent

Table 2. Spermatozoa characteristics of the treatment groups

Group Treatment Mo[(l):/il]ity Liv?ol;) ;Iity V‘[)Clrl::]‘e [1%‘:}:'?1)
1 CONTROL 80.00 + 4.082bcde 96.50 +0.87° 5.15+0.03 96.25 + 3.843bcde
2 ADR alone 20.00 + 8.17° 60.00 + 7.07 5.13+0.03 57.00 + 8.70¢
3 ADR + 125 mg.kg™" extract 20.00 + 0.00¢ 60.00 +0.00 5.10+0.00 40.00 £ 0.00°
4 ADR+ 250 mg.kg™' extract 23.33+ 14.53¢ 61.67 + 13.02 5.10+0.00 67.33 +4.81°
5 ADR + 500 mg.kg™ extract 20.00 + 11.55° 50.00 £ 25.17° 34+170 52.00 + 4.36¢
6 Extract alone 34.00 + 6.00° 77.00 +3.00 5.10+0.00 62.60 + 3.09%

N = 5; mean values with same superscripts in the same column differ significantly at P <0.05
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Table 3. Morphological abnormalities in the treatment groups
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Total
cell count

Headless Rudimentary Bent Curved Bent mid Curved mid Total Total
tail tail tail tail piece piece abnormal normal

Tailless
head

Treatment

Group

1090
(100 %)

29 30 28 156 934
(2.75%) (2.57 %)° (14.31 %) (85.69 %)

(2.66 %)d

31
(2.84 %)

16
(1.48 %)

15
(1.38%)

Control

(0.64 %)

1165
(100%)

28 29 30 163 1002
(2.49%)° (2.58 %)° (13.99%) (86.01 %)

(2.40%)»

21 33
(2.83%)

(1.80%)

17
(1.46 %)

ADR alone

(0.43%)

215
(100 %)

171

(79.53 %)

44
(20.47 %)

ADR + 125 mg.kg™

(2.79%) (0.47 %) (3.26 %) (4.19%)° (4.19%)? (3.26 %)

(2.33%)

extract

835
(100 %)

1 25 27 24 26 133 702
(2.99%) (3.23%)° (2.87%) (3.11%) (15.93%) (84.07 %)

(1.32%)

14
(1.68%)

ADR+ 250 mg.kg™'

(0.71 %)

extract

508
(100 %)

22 19 21 103 405
(3.74%) (4.13 %) (20.28 %) (79.72 %)

(4.33 %)

18
(3.54%)

10
(1.97 %)

ADR + 500 mg.kg™

(0.98%)

(1.57 %)

extract

6 46 41 46 48 232 901 1133
(0.53%) (4.06%) (3.62%) (4.06 %) (4.24 %) (20.48 %) (79.52%) (100 %)

23
(2.03%)

22
(1.94%)

Extract alone

5; mean values with same superscript in the same column differ significantly at P <0.05

N=

Antineoplastic drugs, pesticides and heavy metals are
known to affect the structure, functions and biochemical
composition of reproductive organs [32]. Many chemo-
therapeutic drugs are therefore limited in their effective-
ness due to their toxic side effects [29]. The antioxidant
activity of some compounds could be used to prevent vari-
ous chronic diseases such as; heart disease, diabetes, can-
cer, arterial thrombosis, cataracts and may provide health-
promoting effects [30]. The chemical analysis of guava
extracts, revealed the presence of; flavonoids, saponins,
phenols, terpenes, sesquiterpenes, and tannins. This cor-
roborates previous reports of Cuellar etal. [10]; Arima
and Danno [4]; Begum et al. [6] that detected the pres-
ence of essential oils, tannins, saponins, carotenoids, flavo-
noids and triterpenes.

The deleterious effects of the treatment of male Wistar
rats with Adriamycin was obvious in this study. Significant-
ly lower motility in all the Adriamycin groups compared to
the controls and over 20 % sperm cell abnormalities [21] in
groups 3 and 5 indicate a possible testicular degeneration.
Noakes et al. [22] had opined that the initial changes in
semen quality during testicular degeneration are a decrease
in motility and an increase in the percentage of abnormal
sperm. Most prominent of the abnormalities in groups 3
and 5 were curved tails and this could be indicative of tes-
ticular degeneration [22]. In this work however, it appeared
that guava extract did give a semblance of protective cover-
ing to Adriamycin-exposed sperm cells at 250 mg.kg™. At
this dosage it had significant percentage livability compared
to the ADR+500mg.kg™ group, appreciable high sperm
counts and acceptable levels of sperm cell abnormalities.
The motility was however low, which could be due to the
initial reaction to ADR. At this dosage therefore, the effect
of ADR against sperm cells seemed to be ameliorated. Be-
low (125mg.kg™) and beyond that (500 mg.kg™) this pro-
tective covering seemed to be nonexistent. At 500mg.kg!
guava extract alone, motility was significantly low (P <0.05)
compared with the controls, but the sperm count was ap-
preciable. It therefore appeared that at 500 mg.kg™ guava
extract might not be overtly a fertility-inducing agent.

The data presented in this study revealed that guava
extract at 250mg.kg™ is a potent inhibitor of ADR toxici-
ties. Experiments performed to examine the mechanism by
which guava extract was exerting its protective effect on
ADR toxicities revealed that Guava has an antioxidant prop-

erty attributed to the polyphenols found in the leaves which



may constitute an important part of its therapeutic effects.
This provides evidence that guava extract at 250 mg.kg™* di-
rectly protects ADR induced reproductive toxicity.

CONCLUSIONS

In conclusion, the present findings demonstrate that
guava extract has multiple therapeutic activities that are
beneficial and thus guava extract is a promising agent to
ameliorate ADR induced reproductive toxicities. However,
additional studies are needed on the chemical characteriza-
tion of the active principle in the leaf extract of P. guajava,
that is responsible for the repair of the ADR induced repro-

ductive injury.
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