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ABSTRACT

Background: Lipote (Syzygium polycephaloides (C.B. Rob.) Merr.) is an indigenous fruit in the
Philippines with potential functions against obesity and non-communicable diseases, but
limited literature was available on its safety. Objectives: This study investigated the subacute
toxicity effects of freeze-dried fruits of lipote (Syzygium polycephaloides (C.B. Rob.) Merr.) on ICR
mice. Materials and Methods: Ten male and ten female 6-week-old ICR mice were divided into
two groups: (1) control (vehicle), and (2) lipote group, given with 2000 mg/kg body weight (BW)
dose of freeze-dried lipote fruit powder reconstituted in distilled water. Results: After 28 days
of oral gavage, the lipote group showed no significant changes on feed and water intake, and
hematology and blood chemistry parameters were comparable with those of control group and
published normal values. Body weights of all experimental animals also increased significantly
(p<0.05), and no mortality, morbidity, or gross and microscopic morphological abnormalities of
internal organs were noted. Conclusion: These results showed that 28-day oral consumption of
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freeze-dried lipote fruits is safe and has LD, >2000 mg/kg.
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INTRODUCTION

Lipote is a member of the Myrtaceae family and is known in
various scientific names including Syzygium polycephaloides,
Eugenia polycephaloides, and Syzygium curranii."! It is believed to
be native in South and Southeast Asian countries, including the
Philippines, and is considered an endangered species in Sulawesi
according to the Ecosystems Research and Development Bureau
of the Department of Environment and Natural Resources.” In
the Philippines, lipote trees are found in Bicol, Laguna, Samar,
and Quezon and can be propagated by seeds or through grafting.
Its trees usually reach about 15 m in height and 30 cm in diameter
and have angular twigs, and alternate, oblong leaves and usually
flowers during December and fruits can be harvested around July.
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They usually grow at low and medium altitudes and in forested
areas and bears within 4 to 5 years.[!

The Food and Fertilizer Technology Center of Taiwan described
the lipote tree with glossy green leaves and white flowers which
turn into round, purple fruit clusters.”! The naturally sweet fruits
are usually eaten fresh or are cooked into preserves such as jams
and jellies or turned into beverages such as wines. The fruit is
also used as an ingredient in making cakes while the tree itself
is also used as an ornamental plant due to its brightly colored
fruits. It is also used as a shade tree due to the leaves' resistance
to moth larvae and as a reforestation species due to its economic
and ecological contributions. Lipote trees also do not require
much agricultural inputs as they are seldom attacked by pests and
diseases, therefore limiting the amounts of chemical insecticides
and pesticides being used.”

In 2011, Coronel studied the nutritional content of lipote fruit
and found that it contains rich amounts of carbohydrates and
water, as well as vitamins A, Bl, B2, B3, and C, and essential
minerals such as calcium, phosphorus, and iron.”) Numerous
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studies have also showed the anti-microbial, anti-cholesterol,
anti-obesity, anti-diabetic, anti-inflammatory, and anti-tumor
properties of lipote;*?! however, literature investigating the
safety of Philippine grown lipote fruits for consumption is not
well-established. Therefore, this study evaluated the subacute
oral toxicity potential of freeze-dried fruits of lipote (Syzygium
polycephaloides (C. B. Rob.) Merr.).

With lipote’s high nutritional value and minimal agricultural
inputs, findings of this study can help promote the use and
utilization, as well as development of practical and sustainable
processes for local berries, particularly lipote, and contribute to
the achievement of the second 2030 Sustainable Development
Goals (SDG), “end hunger, achieve food security and improved
nutrition and promote sustainable agriculture”

in the fight against obesity and non-communicable diseases by

! It can also aid

developing functional food products for both preventive and
therapeutic purposes, supporting the attainment of the third
SDG, which is to “ensure the healthy lives and promote well-being
for all at all ages” "

MATERIALS AND METHODS

Plant Collection and Extract Preparation

Fully riped lipote fruits were harvested from the province of
Laguna and were confirmed for authenticity by the Botanical
Herbarium, Museum of Natural History, University of the
Philippines - Los Bafios (UPLB). Fruits were then pulped at room
temperature and freeze-dried at 20°C and 40 mTorr pressure
using VirTis Co. (Gardiner, NY) at the Institute of Food Science
and Technology, UPLB. The freeze-dried lipote fruits were then
powdered, passed through an 80-mesh US standard sieve, and
stored in metallized bags at -20°C until use.

The toxicological potential of the sample was evaluated via in vivo
subacute oral toxicity study. All procedures were approved by the
UPLB Animal Care and Use Committee with assigned protocol
number: CHE-2019-002.

Experimental Animals

Ten (10) each of male and female 6-week-old ICR mice were
obtained from Laboratory Animal Facility, Research of the
Institute for Tropical Medicine (RITM), Department of Health,
Alabang, Muntinlupa City, Philippines. Because of its rapid
growth rate and high productivity, this albino, outbred mouse
strain named after the Institute of Cancer Research (ICR) USA is
utilized as a general-purpose model for a wide range of research,
including toxicity."! To investigate sex differences in toxicity
sensitivity, male and female mice were used.!'?

Acclimation

Acclimation was conducted a week prior to actual experiment to
ensure the use of healthy animals and allow them to adjust to the

Pharmacognosy Research, Vol 15, Issue 3, Jul-Sep, 2023

new environment. Individual mice body weights were recorded,
and detailed physical examinations were performed. Individual
standard polycarbonate cages with stainless steel tops were
utilized to house the animals, which were kept in a controlled
environment with a 12-hr light-dark cycle, a temperature of
22-24°C, and a relative humidity of 30-60%. Every week, the
cages and beddings were changed. All experimental mice were
also given a maintenance mouse pellet diet (Altromin, Germany)
and free access to distilled water.

Subacute Oral Toxicity Testing

The Organization for Economic Cooperation and Development
(OECD) guideline 407 for testing chemicals was followed in
conducting the subacute 28-day oral toxicity investigation. The
experiment was carried out in the Laboratory Animal Room of
the UPLB College of Veterinary Medicine’s Department of Basic
Veterinary Sciences.

The experimental animals were randomly assigned into two (2)
groups: (1) control; (2) lipote (2000 mg/kg BW), with each group
containing 5 males and 5 females. Blood samples were collected
from all experimental animals via the retro-orbital sinus after
acclimatization and an overnight fasting, and blood chemical and
hematological tests were performed.

The animals in the treatment group were given freshly prepared
freeze-dried berries reconstituted with distilled water every day
for 28 days via oral gavage at a dose of 2000 mg/kg BW. The
control group, on the other hand, received only the vehicle or
distilled water by oral gavage. These were administered using a
1-inch 22G stainless steel gavage needle (Thermoscientific, USA)
and 1 ml sterile disposable syringe (Terumo, Japan). Food and
water were withheld an hour before and after administration.

For the first 72 hr, all animals were monitored for signs of

regurgitation or poisoning, such as salivation, diarrhea,
convulsions, tremors, lethargy, or alterations in the skin, hair,
eyes, mucous membranes, circulatory, central, respiratory, and
autonomic nervous systems, among others. Feed and water
intakes, body weights, signs of toxicity and morbidity, and
mortality were documented daily for 28 days. All mice were
anesthetized on the 29" day with a 20 mg/kg BW IP injection
of tiletamine-zolazepam (Zoletil, Virbac Phils. Inc.). Blood
samples were collected through cardiac puncture and placed in
heparinized and EDTA-containing tubes for hematological and

blood chemistry analyses.

Measurement of Feed and Water Intake

The intake of pre-measured commercial mouse pellets and
distilled water was measured daily for each mouse in each
treatment group. For 28 days, residual pellets and water were
measured daily with a digital top loading balance (Shimadzu,
Japan) and a graduated cylinder, respectively.
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Measurement of Body Weight

A digital top loading balance was used to weigh all animals daily,
with weights recorded to the closest 0.001 gram (Shimadzu,
Japan). The percent weight gains were calculated using the
formula:™*?!

final weight — initial weight

o . o
% Weight gain initial weight

x 100 ¢h)

Morbidity and Mortality

Morbidity and mortality rates for all treatment groups were
recorded and computed.

Morbidity rate per group:

Total number of mice that showed toxicity signs per group

0, iditv =

" Morbidity Total number of mice per group *100 (2)
Mortality rate per group:

% Mortality = Total number of mice that died per group £100  (3)

Total number of mice per group

Hematology and Blood Chemistry Analysis

Prior to blood collection, a drop of anesthetic tetracaine
(Alcaine®, Novartis, Philippines) was applied in the right eye. After
two minutes, a heparinized capillary tube (INRI, Netherlands)
was used to draw blood from the retro-orbital vein. At Day 1 and
Day 28, 300 microliters (300 pl) of blood were collected from each
mouse in each treatment group prior to gavage administration.

Hematology parameters including total red (RBC) and white
blood cell (WBC), and differential lymphocyte (LYM), monocyte
(MON), and granulocyte (GRA) counts were measured using
ten microliters (10 pl) of blood and an automated hematology
analyzer (Orphée, Switzerland), while serumalanine transaminase
(ALT), blood urea nitrogen (BUN), and creatinine (CREA) levels
were analyzed using 250 ul of blood and an automated blood
chemistry analyzer (Arkray Inc, Japan). All analyses were also
performed at the College of Veterinary Medicine, UPLB.

Weighing, Processing, Macroscopic and Microscopic
Evaluation of Specific Organs and Tissues

All mice in each treatment group were euthanized via
intraperitoneal injection of 60 mg/kg sodium pentobarbital
(Dolethal®, UK) after the 28-day experimentation period.
The brain, lungs, heart, esophagus, stomach, small and large
intestines, kidneys, liver, and spleen were all exteriorized by a
midventral incision at the thoraco-abdominal area. All organs
were examined for gross abnormalities and flushed with 0.9%
sodium chloride solution. The organs were then weighed using a
digital top loading balance (Shimadzu, Japan) and relative organ

weights were then computed as follows:
Organ weight

Mice body weight

% Relative organ weight = x 100 (€))]
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After weighing, the organs were trimmed and fixed for at least
72 hrs in 10% buffered formalin, then processed using the
paraffin technique, and sectioned at 4 um thickness using a
rotary microtome. For histopathologic examination, one out
of every four sections of each organ were collected and stained
with Hematoxylin and Eosin (H&E) stain and viewed under light
microscopy (Zeiss Primostar). Histopathologic changes such as
presence or absence of cellular inflammatory, healing processes,
neoplasia, degenerative and proliferative responses, and other
changes were noted and photographed using a digital camera.
Semi-quantitative scoring was applied when histopathological
lesions were present, then histopathological analysis and
interpretation was conducted by a veterinary pathologist.

Translation of Animal Dose to Human Equivalent
Dose (HED)

The human equivalent dose (HED) was computed using the
formula and table from the U.S. Department of Health and
Human Services-Center for Drug Evaluation and Research.!"

HED (mg) _ imal d . mg _Animal Km 5
%)= animal dose lnE x (m) (5)

Data Processing and Analysis

All analyses were performed in triplicates. Results were expressed
as means * standard error of the mean (SEM) and were analyzed
using IBM Statistical Package for the Social Sciences (IBM SPSS
v. 20). Independent t-tests were applied for differences between
different sex within a group and between same sex from different
groups at p<0.05. Meanwhile, paired sample t-test was performed
to determine differences before and after treatment within a

group.
RESULTS

Effect of Subacute Toxicity Testing on Feed and Water
Intakes

Based on the results (Figure 1), the subacute administration of
reconstituted freeze-dried lipote fruits at a dose of 2000 mg/kg
BW did not have an impact on the feed consumption of male
and female ICR mice. All mice fed with lipote had comparable
feed intakes with their respective control counterparts. Moreover,
despite the significantly lower feed intakes of lipote-fed male mice
during the first two weeks of the experiment, an increasing trend
was still observed throughout the study period. All experimental
animals also had normal feed intakes of at least 4-5 g a day™
suggesting that reconstituted freeze-dried lipote fruit powder did
not induce any negative effect on feed intake.

In terms of water intake, Figure 2 shows that all mice exhibited
normal water intakes of at least 3-5 ml per day"” indicating that
the reconstituted freeze-dried lipote fruit powder had no adverse
effects on water consumption. It is important to note, however,
that in reference to acclimation period (week 0), except for control
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females, significantly lower water intakes were observed among
all groups starting at week 1. Also at week 1, it can be observed
that male and female mice in the control group had significantly
higher water intake than lipote-fed mice of corresponding sex.
These observations may be due to the additional water and fiber
present in the gavage solution. Nevertheless, all experimental
animals showed an increasing water intake throughout the
experimentation period and that lipote-fed mice exhibited
comparable water intakes with those of control.

Effect of Subacute Toxicity Testing on Body Weight

Figure 3 shows that all mice groups had increasing body weights
throughout the experimentation period, with lipote-fed male
and female mice having comparable body weights with their
corresponding control groups. Compared to acclimation period
(week 0), significantly higher body weights were recorded starting
at week 2 for all mice groups except among control females,
which started at week 3. As seen in Table 1, significant changes in
the body weight of all mice groups were also observed starting at
week 2, with notable similarities in weight gain patterns of lipote
and control mice.

Comparing opposite sexes, male mice were significantly heavier
than females at weeks 2-4, which may be attributed to the observed
higher feed intakes among males, as well as sex-related differences
in body composition." Relatively higher water intakes among
female mice may also cause early satiety thus lower feed intake,
leading to lower weight gain.

On the other hand, mice of the same sex did not differ significantly
between groups. These results indicate that the reconstituted
freeze-dried lipote powder did not induce any adverse effect on
body weight and concur with the results of related oral toxicity
studies on lipote!"” and other Syzygium species.!"*!

Effect of Subacute Toxicity Testing on Blood
Chemistry and Hematology

In terms of blood chemistry, results showed no significant
differences in the serum ALT, BUN, and CREA levels of all mice,
regardless of sex and treatment group (Figure 4). No significant
changes between baseline and endline values of these blood
chemical parameters were also found. While higher endline
values were observed, these were within the published normal
ranges,!"” indicating that lipote did not induce negative effects on
the liver and kidneys.

Similarly, comparing baseline and endline values, no significant
changes in the mean GRA, LYM, MON, RBC, and WBC counts
were observed (Figure 5). No significant differences in all
hematological parameters were also noted between male and
female mice within groups and between same sex from treatment
and control groups. It is good to note, however, that male mice
from control and lipote groups exhibited increased MON values
while female counterparts exhibited otherwise. These increased
endline MON values among male mice are considered elevated
than normal ranges; nevertheless, these changes are insignificant
when compared with their respective baseline values. Meanwhile,
all changes in GRA, LYM, RBC, and WBC values were within the
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Figure 1: Mean weekly feed intake (g) of male and female ICR mice given
with distilled water and 2000 mg/kg BW dose of reconstituted freeze-dried
lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruits. Means in the same

column with different superscript(s) are significantly different at p<0.05;
Means with asterisk (*) denotes significant difference at p<0.05 compared to

Week 0. Comparable feed intakes between control and lipote groups.
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Figure 2: Mean weekly water intake (ml) of male and female ICR mice given
with distilled water and 2000 mg/kg BW dose of reconstituted freeze-dried
lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruits. Means in the same
column with different superscript(s) are significantly different at p<0.05;
Means with asterisk (*) denotes significant difference at p<0.05 compared to
Week 0. All mice groups exhibited normal water intakes of at least 3-5 ml per
day.
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Table 1: Mean weekly body weight gains (g) and percent changes (%) of male and female ICR mice given with distilled water, and 2000 mg/kg BW
dose of freeze-dried lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruit extract. All mice groups had increasing body weight gain throughout the
experimentation period.

Treatment groups Wk 0Vs. Wk 1 Wk 0 Vs. Wk 2 Wk 0Vs. Wk 3 Wk 0Vs. Wk 4
Mean % Mean % Mean % Mean %
BWG” change  BWG change  BWG change  BWG change
(9) (9) (9) (9)
Male 1.110 4.851 3.069 13.415° 3.726 16.285° 4.923 21.518°
Control
Female 0.390 1.798 0.890 4.109 2.149 9.922° 2.358 10.887°
Male 0.151 0.632 1.474 6.185° 2.826 11.860° 3.683 15.455°
Lipote
Female 0.497 2.394 1.591 7.663" 2.277 10.969° 3.536 17.032°

* BWG: body weight gain; "with significant difference at p<0.05 compared to Week 0.

published normal ranges," suggesting no adverse effects in the

hematological parameters in mice.

Effect of Subacute Toxicity Testing on Morbidity and
Mortality Rates

Throughout the experimentation period, no morbidity nor
mortality due to possible toxicity was recorded. All mice did not
produce toxicity-related physical, behavior, and somatomotor
changes, indicating that subacute administration of reconstituted
freeze-dried lipote fruits was not harmful to mice. This is
consistent with the findings of a study conducted by Estacio and

colleagues (2020) on acute toxicity of lipote.!'”
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Figure 3: Mean weekly body weights (g) of male and female ICR mice given
with distilled waterand 2000 mg/kg BW dose of reconstituted freeze-dried
lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruits. Means in the same
column with different superscript(s) are significantly different at p<0.05;
Means with asterisk (¥) denotes significant difference at p<0.05 compared
to Week 0. All mice groups had increasing body weight gain throughout the
experimentation period, with significant changes starting at Week 2.
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Effect of Subacute Toxicity Testing on Relative Organ
Weights, and Macroscopic and Microscopic Organ
Appearance

Figure 6 shows that regardless of sex and treatment group, no
significant differences in relative weights of the brain and small
and large intestines were observed. On the other hand, comparing
male and female mice within groups, lipote-fed female mice had
significantly heavier stomach (1.05 + 0.22g) than males (0.72 +
0.06 g) while female mice from control group had significantly
heavier lungs (0.65 £ 0.12 g) than control males (0.49 + 0.07).
Female mice from control and lipote groups also had significantly
heavier spleen (0.36 £ 0.08 g and 0.34 + 0.05 g, respectively) than
male counterparts (0.23 + 0.21 g and 0.25 + 0.02 g, respectively)
while lipote-fed male mice had significantly heavier liver (5.72
+ 0.52g), left (0.91 £ 0.033g) and right kidneys (0.98 + 0.04g),
300 and heart (0.71 £ 0.08g) than female counterparts (4.97+
0.25g,0.73 +£0.08g, 0.72 £ 0.06g, 0.58 + 0.07g, respectively). These
observations concur with other studies showing heavier liver and
heart among males than female.?**'! Meanwhile, comparing same
sex from treatment and control groups, males from control group
had heavier stomach (0.92 * 0.14g) than lipote-fed male mice
(0.72 £ 0.06g), but the latter had significantly heavier lungs (0.59
+ 0.03g) than the former (0.49 + 0.07g).

Despite the differences in relative organ weight, no significant
differences in the cellular structures were observed; all organs of
male and female mice from control and lipote groups had normal
color, shape, and size, and without gross (Figure 7) or microscopic
lesions (Figure 8). Specifically, the brain, intestines, spleen, and
stomach appeared in normal structures and histology while
normal structures of the alveoli, alveolar duct, bronchioles, and
blood vessels in the lungs were observed. Moreover, all mice had
normal cardiac muscle, glomerular architectures, and hepatocyte,
sinusoids, and central vein structures in the liver. These suggest
that subacute administration of reconstituted freeze-dried lipote

Pharmacognosy Research, Vol 15, Issue 3, Jul-Sep, 2023
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fruit did not produce any negative alterations on the organ
morphology of mice.

Human Dose Translation

Translating the 2000 mg/kg animal dose to human equivalent
dose using the established formula by the US Department of
Health and Human Services-Center for Drug Evaluation and
Research,™ this study shows that 162.16 mg/kg body weight
(BW) freeze-dried lipote fruit is safe for consumption for a typical
60 kg adult.

DISCUSSION AND CONCLUSION

In the present study, all male and female mice from control
and lipote groups continued to gain weight throughout the
experiment period, accompanied by an increase in feed intake.
These results suggest that subacute administration of freeze-dried
lipote fruit did not affect the animals’ normal growth pattern as
previous studies showed that experimental animals exposed to
potentially toxic substances had reduced body weight gains.?>**!

In most animal experiments, male mice are usually used than
females due to the possible effects of hormones that are highly
expressed in the latter.?” However, recent studies showed that
the difference between male or female mice is not significant.
Female rodents are also found to be more sensitive to toxic
substances and their pathological changes can be easily revealed;
therefore, making them suitable for toxicity studies.*! In this

Pharmacognosy Research, Vol 15, Issue 3, Jul-Sep, 2023

study, male and female mice are subjected to oral toxicity testing
and it was observed that females have relatively lower feed
intakes and body weight gains than males. This may be due to
a higher estrogen expression among females, which decreases
energy intake and increases energy expenditure®® as female
mice were observed to be more active than males®?*! due to
estrogen-mediated dopamine release.”**!! Weight gain may
also be influenced by age, sex steroid hormones, hepatic lipid
metabolism, and systemic metabolism.’? Numerous reports
showed that males show greater changes during diet or genetic
manipulation and that adipose tissue distribution between male
and female mice greatly differs due to their sex hormones and
metabolism.™!

The study also tested biochemical parameters, particularly of liver
and kidneys since these organs are found to be very sensitive to
toxic substances.’" The parameters include the enzymes serum
ALT, BUN, and CREA, which indicate a high degree of organ
injury severity and are used for kidney and liver function tests."
In the present study, results showed no significant d ifferences
in all biochemical parameters of treatment groups compared to
the control. Although there is an increase or decrease in the level
of biochemical parameters, all values are still within the normal
range and the changes are not significant.

The results on biochemical parameters were congruent with the
results on relative organ weights and gross and microscopic organ
appearances. Relative organ weight was used in the study since

509



Cayetano, et al.: In vivo Subacute Oral Toxicity of Freeze-Dried Lipote Fruits

7] 2 a %
T '
3. § \
1 § %
80 DL
Male Female

(B
Iy

= 08

0.4

02

¥ Uiiiiiiis— -
V7. &

Y

Mean MON (10°/uL)
=
e Y
« W -

E

Fem:

E
&

Control

¥
-

®Day 1 =Day 28

=
18

=]
-

1 ____5%
T

Mean WBC (10'/uL)
= 5] & -
- o -

-
g
&

Caontrol Lipote

eDay 1 =Day 28

18

-

V772

1]

777

=

Female

Lipote

@ Day 28

:_z:us a g % § _‘
50.6 . 3% § N
02
Control Lipote
12
10 e a a
| 33 E o a S &
.8 N ® B
- 8 B RL B
2 N\ N\ N\ N\
- 80 8 8 8
Malc Female Malc Female
Control Lipote

eDay | =Day 28

Figure 5: Mean white blood cell (WBC), lymphocyte (LYM), monocyte (MON), granulocyte (GRA), and red blood cell (RBC) counts of male

and female ICR mice given with distilled water and 2000 mg/kg BW dose of reconstituted freeze-dried lipote (Syzygium polycephaloides

(C. B. Rob.) Merr.) fruits. Error bars denote mean + SEM. Bars with different letter(s) denote significant difference at p<0.05 (independent
and paired t-test). No significant changes were observed between baseline and endline hematology values.

it was reported to be more indicative of toxicity than absolute
organ weight.* The present study observed no significant
differences in relative organ weights of animals from treatment
groups when compared with the control. Although a significant
difference between some male and female relative organ weights
were observed, gross and microscopic organ observations did not

reveal any toxic effect.

Assessment of hematological parameters is also important in
toxicity studies since potential toxins, or its metabolites can
interact and induce significant alterations in the structure
and function of target tissues. In this study, the hematological

parameters evaluated include leukocytes (white blood cells,
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lymphocytes, monocytes, and granulocytes), which are essential
components of the body’s immune response, and erythrocytes
(red blood cells), which are important in the transportation of
nutrients and oxygen throughout the body. For all hematological
parameters, no significant differences between opposite sex
within each group and between same sex from each group
were observed. No significant change in all parameters was also
showed. These results showed that subacute toxicity testing of
freeze-dried fruits of lipote did not produce any sign of toxicity
at 2000 mg/kg BW dose, which is equivalent to 162.16 mg/kg
human dose (26 grams fresh intact berries). The LD, of lipote for
subacute toxicity is >2,000 mg/kg BW.

Pharmacognosy Research, Vol 15, Issue 3, Jul-Sep, 2023
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Figure 6: Mean relative organ weights (g) of male and female ICR mice given Figure 7: Organs of representative ICR mice given with (A) distilled water
with distilled water and 2000 mg/kg BW dose of reconstituted freeze-dried and (B) 2000 mg/kg BW dose of reconstituted freeze-dried lipote (Syzygium
lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruits. Error bars denote polycephaloides (C. B. Rob.) Merr.) fruits. (Left to right: brain, heart, lungs, liver,
mean + SEM. Bars with different letter(s) denote significant difference at spleen, right kidney, left kidney, stomach, small and large intestines). All mice
p<0.05 (independent and paired t-test). No Signiﬁcant differences in relative from control and |ipote groups had normal gross organ morpho|ogy.

weights of the brain and small and large intestines; heavier spleen among

females than males; heavier liver, left and right kidneys, and heart among

lipote-fed males than lipote-fed females; and heavier lungs among control
females than males.

Brain Heart Lungs Liver Spleen Stomach

Right Left Kidney Large Small Intestines: Small Intestines: Small Intestines:
Kidney Intestines Proximal Middle Distal

Figure 8: Representative photograph (10x) of organs from each group of ICR mice given with (A) distilled water and (B) 2000 mg/kg BW dose of reconstituted
freeze-dried lipote (Syzygium polycephaloides (C. B. Rob.) Merr.) fruits. (Left to right: brain, heart, lungs, liver, spleen, stomach, right kidney, left kidney, large
intestines, and parts of small intestines). All mice from control and lipote groups had normal organ histopathology.
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SUMMARY

In the current study, oral safety of freeze-dried lipote fruits was
evaluated through a subacute oral toxicity test using ICR mice.
Results revealed that mice given with 2000 mg/kg body weight
of reconstituted freeze-dried lipote fruits had comparable body
weight gain and feed and water intakes with the control group
across the 28-day period. Normal levels of biochemical and
hematological parameters were also observed after 28 days,
and these levels were comparable with those of control group.
No toxicity-related morbidity or mortality was also recorded.
Relative organ weights, and gross and microscopic morphological
observation also revealed normal organ architecture without
lesions related to toxicity. These data therefore suggest that LD,
of lipote for subacute toxicity is >2,000 mg/kg BW.
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