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ABSTRACT

Bakground: Pineapple core (Ananas comosus) contains bromelain enzyme, which is known to remove dead skin
tissue and promote the formation of new tissue. Pineapple fruit and core are also rich in bioactive compounds
with potential pharmacological effects. In the oral cavity, it is beneficial in increasing salivary flow. Objective:
This study aimed to analyze the toxicity and histological effects of pineapple core extract (Ananas comosus) in
male Wistar rats (Rattus norvegicus) using control and treatment groups. Methods: This experimental study
used 30 male Wistar rats (Rattus norvegicus), which were administered pineapple core extract supplementation
for 14 days. The feed formulation contained pineapple core extract at concentrations of 75% and 90%, with
doses ranging from 5,000 mg/kg body weight (BW) to 10,000 mg/kg BW. Histological examination of rat liver
tissue was performed at the end of the study. Results: Observation of the control group demonstrated normal
liver histology, in which hepatocytes were radially arranged within the hepatic lobules. Similar findings were
observed in treatment group (K1), where most hepatocytes appeared normal, with only mild degeneration and
necrosis, as well as congestion in the sinusoidal area. Conclusion: Pineapple core extract did not demonstrate
toxic effects up to a dose of 10,000 mg/kg BW, although minimal histological alterations in liver tissue were
observed.
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INTRODUCTION

Indonesia is a country rich in plant biodiversity, with an estimated 30,000 plant species. Approximately
9,600 of these species are believed to possess medicinal properties. However, limited public knowledge
regarding traditional medicine remains a major challenge, resulting in its underutilization.'* Pineapple (dnanas
comosus), a plant native to Brazil and Paraguay, is commonly consumed fresh, canned, or as juice, and is
frequently served as a dessert.’ Bromelain, a proteolytic enzyme derived from pineapple, has been reported to
accelerate wound healing, exert analgesic effects, and reduce pain and bruising after surgery.*

The pineapple core, commonly regarded as agricultural waste due to its difficult processing
characteristics, contains valuable compounds, including bromelain.’ Bromelain extracted from the pineapple
core has been reported to contain a higher concentration of cysteine proteinase compared to bromelain obtained
from pineapple juice.*” Bromelain also functions as an anti-inflammatory agent and possesses antithrombotic
and antiplatelet aggregation properties.®

Toxicity testing is performed to evaluate the toxic effects of a compound following single-dose
administration within a specific period. This test aims to determine the LD50 (lethal dose), defined as the dose
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causing death in 50% of experimental animals under predetermined conditions. Qualitative data obtained
include clinical and morphological observations, as well as the mechanisms underlying toxic effects.
Histological examination of vital organs, particularly the liver, is also conducted to identify structural alterations
associated with impaired liver function due to toxicity.>!° Histological assessment includes microscopic
observation of liver tissue to detect inflammation, necrosis, and cellular degeneration caused by exposure to
specific compounds."!

Previous studies demonstrated that pineapple core extract influenced growth and salivary flow rate in
stunted male Wistar rats.'> Growth improvements included increases in body weight, body length, and tail length
following administration of 75% pineapple core extract (4dnanas comosus [L.] Merr). Previous study reported
that the pineapple core extract contains several bioactive compounds, including flavonoids, saponins, alkaloids,
tannins, steroids, and glycosides.”* Based on the above findings, this study aimed to identify the toxic effects of
pineapple core extract, including histological examination of liver tissue, to evaluate liver function as an
important indicator of the extract’s safety.

MATERIALS AND METHODS
Material

The instruments used included dissection trays, minor surgical sets, 3 cc syringes, alcohol (70%, 80%,
90%, absolute), collection tubes, micropipettes, measuring cylinders, incubators, scissors, analytical balances,
microscopes, scalpels, forceps, and cameras. The materials used consisted of pineapple core extract, 96%
ethanol, experimental animal feed, distilled water, and alcohol. The samples consisted of pineapple cores
(Ananas comosus) obtained from Central Aceh Regency and male Wistar rats with stunted body weight, aged
less than 2 months and weighing less than 70% of normal body weight. A total of 30 rats were divided into four
treatment groups.
Methods

This experimental study employed a post-test only control group design to evaluate the effects of
pineapple core extract on male Wistar rats. The study was conducted at the Basic Chemistry Laboratory, Faculty
of Mathematics and Natural Sciences, Universitas Syiah Kuala, where the pineapple core extract (Ananas
comosus) was prepared. Toxicity and cellular histology examinations were performed at the Histology
Laboratory, Faculty of Veterinary Medicine, Universitas Syiah Kuala, from February to March 2024. This study
was approved by the Research Ethics Commission, Faculty of Veterinary Medicine, Syiah Kuala University,
with ethical clearance number of 341/KEPH/1X/2024.
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pincapple core extract Qi pineapple core hvdrochlorie
extrack adminisiration

Acute toxicity {(LDS0) of pineapple core extract at doses of 5,000 mg/'kg BW and 10,000 mgkgBW

®  Histological changes in liver tissue
Figure | Experiment Design

Research Procedure

All equipment was sterilized to ensure cleanliness and safety. Pineapple cores were collected after
peeling the fruit. The cores were dried at 40°C for 3 days, weighed, and ground into powder. Extraction was
performed using a maceration method with 96% etanol as the solvent at a 1:10 ratio for 24 hours at 4°C. The
solvent was replaced three times within 24 hours, after which the extract was filtered and evaporated at 40°C.
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The macerated extract was then stored in a refrigerator at 4°C. Subsequently, 500 g of pineapple core extract
was prepared. The concentrated extract was diluted with distilled water to obtain concentrations of 75% and
90%."

Male Wistar rats weighing less than 70% of normal body weight and aged 30 days were acclimatized in plastic
cages for 10 days at a temperature of 22—-24°C under a 12-hour light/dark cycle. The cages were equipped with
food containers, water bottles, and bedding to collect feces and spilled feed. Cage positions were rotated every
two days to ensure adequate air circulation.

Toxicity testing was conducted using the OECD 425 Up-and-Down Procedure (UDP), consisting of a
main test and a limit test. The main test was performed by observing dose levels associated with mortality
during the preliminary test. Dose escalation was determined based on the onset of toxic symptoms.
Administration of the next dose was postponed until the survival or death of the experimental animal was
confirmed.'’ The experimental animal initially received a dose of 5,000 mg/kg BW. If no mortality occurred
within 24 hours of observation, the same dose was administered to another animal. This procedure was repeated
until a maximum of five animals had been tested. The 24-hour observation period represented the acute toxicity
test. Dose administration was discontinued if mortality occurred. Animals that passed the 5,000 mg/kg BW limit
test for 3 days were subsequently subjected to a 10,000 mg/kg BW limit test to determine whether the LD50
value was within the range of 5,000-10,000 mg/kg BW or exceeded 10,000 mg/kg BW. Observations included
behavioral and motor activity, body weight, and organ index measurements. The findings were compared with
those of the control group.'’

Liver histological examination was subsequently performed. Following toxicity testing, the rats were
euthanized by cervical dislocation and necropsied for liver sample collection. Liver tissues were immersed in
10% neutral buffered formalin (NBF) for 24 hours. Fixed tissues were dehydrated and cleared using graded
alcohol concentrations (70%, 80%, 90%, and absolute alcohol) and toluene. Tissue samples were then embedded
in paraffin and cooled. The paraffin blocks were sectioned using a microtome at a thickness of approximately
4-5 um and stained with hematoxylin-eosin (HE). Histological examination was performed microscopically at
100x magnification. Liver tissues were evaluated for congestion, degeneration, inflammation, and necrosis."
The data were analyzed using one-way ANOVA followed by Duncan’s Multiple Range Test to determine
differences between the control and treatment groups based on toxicity and liver histological findings.

RESULTS

Observations conducted over 14 days demonstrated that administration of 75% and 90% pineapple core
extract at doses ranging from 5,000 mg/kg BW to 10,000 mg/kg BW did not produce toxic effects in the
experimental animals.(Table 1)

Table 1. The Result of observation of toxicity symptoms and mortality in male wistar rats with stunting

Group Toxicity symptoms Sample Mortality
(1-14 days)
KO0 (Control) None TI1-T5 0
K1 (75% extract, 5000 mg/KgBW) None T1-T5 0
K2 (75% extract, 10,000 mg/KgBW) Piloerection, incoordination, T1-T5
Depressive symptoms 0
K3 (90% extract, 5000 mg/KgBW) None T1-TS
K4 (90% extract, 10,000 mg/KgBW) None T1-T5 0

Table 2. Body Weight data (g)

Group Day 0 Day 14
KO 157.4 203,8
K1 157,0 205,4
K2 155,8 205,2

K3 155,4 210,0
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K4 156,6 2142

Tabel 3. Liver Weight data (g)

Group Liver Weight
KO Tl 32
KIT1 3.8
K2 Tl 3,7
K4 T1 3,7

Histological examination demonstrated that the control group exhibited normal liver architecture, with
hepatocytes arranged radially within the hepatic lobules. Similar findings were observed in group K1, where
most hepatocytes appeared normal, although mild degeneration, necrosis, and sinusoidal congestion were
observed.

In group K2, mild tissue damage was observed, characterized by hepatocyte necrosis with pyknotic nuclei and
cellular degeneration. Degeneration represents temporary hepatocellular injury caused by toxic exposure, which
may recover after discontinuation of the toxic agent. In group K3, necrotic cells were more prominent, and the
sinusoidal areas appeared congested with blood. Microscopically, congestion was characterized by vascular
dilation. In group K4, severe tissue damage was observed, with more than 75% of the microscopic field showing
necrotic cells.

Table 4. Anova Test Results Comparison of Body Weight Before and After Extract Administration

Perlakuan 0 Hari 14 Hari Rata-rata SEM Sig.
KO 157,4 203,8 180,60° 0.43

K1 157 205,4 181,20° 0.86

K2 155,8 205,2 180,50° 0.45 0.010
K3 155,4 210 182,70% 1.19

K4 156,6 214,2 185,40° 1.48

% = Notasi huruf serupa artinya tidak ada perbedaan (5%)

SEM : Standart Error Means
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The ANOVA results demonstrated that pineapple core extract administration significantly affected
body weight in male Wistar rats (p < 0.05). Duncan’s Multiple Range Test showed that the K4 group (90%
extract, 10,000 mg/kg BW) had significantly different body weight values compared to groups K0, K1, and K2,
whereas K3 did not differ significantly from the other groups. The Standard Error of the Mean (SEM) values
were relatively low, indicating that the sample means accurately represented the population means.

Table 5. Results of Histological Data Analysis of Wistar Rat Cells

Histological Test Intervention )
SEM Sig.

Parameters KO K1 K2 K3 K4

Congestion 1,00° 1,33° 1,33° 2,22° 2,78 0,181 0,00

Cell Degeneration 0,89° 1,11° 1,22° 2,22° 3,56° 0,268 0,00

Necrosis 0,67° 1,33 1,33° 2,44° 3,33 0,262 0,00

b= Letter notation implies that there is no difference (5%)
SEM : Standart Error Means

ANOVA analysis demonstrated that treatment significantly affected congestion, cellular degeneration,
and necrosis parameters (p < 0.05). Duncan’s Multiple Range Test indicated that groups K3 and K4 showed
significantly greater histological alterations compared with groups K0, K1, and K2. SEM values were relatively
low, indicating good representation of the population mean by the sample mean.

Table 6. Results of Extract Administration Data Analysis Test on liver organ weight

Perlakuan Hati SEM Sig.
KO 3,2° 0.03
K1 3,8° 0.06
. 0.00
K2 3,7 0.05
K4 3,7° 0.08

= Letter notation implies that there is no difference (5%)
SEM : Standart Error Means

ANOVA analysis demonstrated that pineapple core extract significantly affected liver weight in male
Wistar rats (p < 0.05). Duncan’s Multiple Range Test revealed significant differences between K1 and KO
compared with K2 and K4. The SEM values were relatively low, suggesting reliable representation of the
population means.

DISCUSSION

Study on the toxicity and histological analysis of pineapple core extract (dnanas comosus) began with
the collection of pineapple cores obtained from pineapple plantations in Kelaping Village, Pegasing District,
Central Aceh Regency. The subsequent stage involved the preparation of feed supplemented with pineapple core
extract at concentrations of 75% and 90%, which was then administered to male Wistar rats.

The selection of pineapple core as the primary material was based on its bioactive compounds,
including bromelain, flavonoids, and phenolic compounds, which are known to possess pharmacological
properties such as anti-inflammatory, antibacterial, and antioxidant activities. Previous studies conducted by
Fitri et al. (2023) and Ahmad et al. (2024) reported that pineapple core extract exhibits considerable antioxidant
activity, which may protect cells from oxidative damage.'®"’

The present study demonstrated that no mortality occurred in male Wistar rats administered pineapple
core extract at doses up to 10,000 mg/kg body weight (BW). All experimental animals survived throughout the
14-day observation period, indicating that the extract did not exhibit acute lethal toxicity. These findings are
consistent with those reported by Diina et al. (2022), who demonstrated that pineapple core extract did not
induce acute toxicity in mice at doses up to 10,000 mg/kg BW.'® Similarly, Oktafia et al. (2022) reported that
pineapple extract administered at 5,000 mg/kg BW did not produce acute toxic effects during administration
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periods exceeding 14 days.!” Therefore, further long-term toxicity studies are required to evaluate the chronic
safety profile of the extract.

During the 14-day treatment period, all groups, including the treatment groups, demonstrated increased
body weight. This finding suggests that pineapple core extract did not significantly impair metabolism or
suppress appetite. These findings are in agreement with Yenice et al. (2019), who reported that bromelain
supplementation in experimental animals improved protein digestion efficiency, thereby supporting body weight
gain.?® Nevertheless, increased body weight alone cannot be considered a definitive indicator of health status, as
subclinical damage to vital organs may still occur, as demonstrated by the liver histological findings in the
present study.

One of the major findings of this study was the occurrence of liver alterations, both macroscopically
(organ weight) and microscopically (histological examination). Although no substantial differences in liver
weight were observed, histological analysis revealed significant liver tissue damage in the treatment groups,
particularly in the high-dose group (K4). Histological examination demonstrated signs of congestion, cellular
degeneration, and hepatocyte necrosis. These findings indicate potential hepatotoxic effects associated with
high-dose administration of pineapple core extract. This observation is supported by Salasa et al. (2021), who
reported that excessive exposure to phenolic compounds may induce oxidative stress in the liver, leading to
inflammation and cellular damage.”' Similarly, Fitrya et al. (2025) reported that administration of plant extracts
at doses reaching 10,000 mg/kg BW caused mild-to-moderate hepatic inflammation, necrosis, and steatosis in
rats.”> Although these histological changes were not considered clinically severe, they occurred sporadically and
indicated potential toxicological effects.

Furthermore, Ma et al. (2023) reported that exposure to herbal extracts did not cause overt clinical
toxicity symptoms or body weight reduction but induced significant alterations in liver histological structure,
similar to the findings observed in groups K3 and K4 in the present study.”® These findings emphasize the
importance of microscopic examination as a sensitive method for detecting early toxicity that may not yet be
reflected in physiological parameters such as body weight or mortality. Therefore, the findings of this study are
consistent with previous literature indicating that although pineapple core extract contains beneficial bioactive
compounds, its administration at high doses should be carefully monitored.”? These findings highlight the need
for further investigation regarding the safe dosage range of pineapple core extract for nutritional and
pharmaceutical applications.

Although no mortality was observed, the liver histological damage identified in this study suggests a
potential risk associated with long-term consumption at high doses.”?* Statistical analysis demonstrated that
pineapple core extract significantly affected body weight, liver histology, and liver weight in male Wistar rats.
Significant body weight gain was observed in group K4 (90% extract, 10,000 mg/kg BW), suggesting that the
nutritional components and bromelain content of pineapple core may enhance metabolism and protein
absorption.”® However, histopathological analysis revealed increased scores of congestion, degeneration, and
necrosis with increasing extract doses, with the most severe damage observed in group K4. These findings
indicate potential toxic effects associated with the accumulation of active compounds and oxidative stress."
Significant increases in liver weight were also observed, particularly in groups K1 and K4, which may reflect
adaptive responses related to metabolism and detoxification processes.?

Overall, although high doses of pineapple core extract may promote body weight gain, these effects
were accompanied by pathological alterations in liver tissue, indicating the need to determine a safe dosage
threshold or No Observed Adverse Effect Level (NOAEL) for future applications.'® These findings support the
hypothesis that the active compounds present in pineapple core extract exert dose-dependent effects. At
low-to-moderate doses, the extract may be safe or even beneficial, however, at high doses, it may induce
hepatotoxic effects.”’

This study has several limitations, including the relatively short duration of observation (14 days) and
the exclusive focus on acute toxicity effects. Previous studies demonstrated that although short-term
administration may not produce severe organ damage, prolonged exposure for 30 days may induce mild hepatic
fibrosis. Therefore, long-term studies involving biochemical parameters such as serum glutamic oxaloacetic
transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT), and serum bilirubin are required to
support the histological findings obtained in this study.**?
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CONCLUSION

Based on the 14-day toxicity observation of pineapple core extract (Ananas comosus) at 75% and 90%
concentrations (doses of 5,000 and 10,000 mg/kg BW) caused no mortality or clinical toxicity symptoms in
male Wistar rats. However, histological examination revealed liver tissue alterations, indicating potential
hepatotoxicity at high doses.

ACKNOWLEDGMENT

Authors would like to thank the Faculty of Dentistry, Universitas Syiah Kuala, the Experimental Animal
Laboratory, and the Histology Laboratory of the Faculty of Veterinary Medicine, Universitas Syiah Kuala, for
providing research facilities and technical support during this study.

REFERENCES

1. Pramitaningastuti AS, Anggraeny N. Uji Efektifitas Antiinflamasi Ekstrak Etanol Daun Srikaya (Annona squamosa
L.) Terhadap Udema Kaki Tikus Putih Jantan Galur Wistar. Jurnal [lmiah Farmasi. 2017;13(1):8-13.

2. Putu N, Sari R, Bodhi W, Lebang JS. Anti Inflammatory Activity Test of Ethanol Extract of Papaya Leaf ( Carica
Papaya L.) in White Male Rats. Pharmacon. 2021;3:985-93.

3. Yuliyanda Pardilawati C, Oktarina D, Wulandari S. Uji Efek Analgesik Ekstrak Bonggol Nanas ( Ananas comosus
L.) pada Mencit Jantan yang Diinduksi Asam Asetat. Jurnal Farmasi. 2023;1(1):28-33.

4. Grenvilco O, Kumontoy D, Deeng D, Mulianti T. Pemanfaatan Tanaman Herbal Sebagai Obat Tradisional Untuk
Kesehatan Masyarakat di Desan Guaan Kecamatan Mooat Kabupaten Bolang Mongondow Timuw. Holistik.
2023;16(3):1-16.

5. Juariah S, Wati D. Efektifitas Ekstrak Bonggol Nanas (Ananas comosus L. Merr) terhadap Escherichia coli.
Meditory. 2020;8(2):95-100.

6. Hale LP, Chichlowski M, Trinh CT, Greer PK. Dietary Supplementation with Fresh Pineapple Juice Decreases
Inflammation and Colonic Neoplasia in IL-10-deficient Mice with Colitis. NIH. 2011;16(12):2012-21.

7. Cervo MMC, Llido LO, Barrios EB, Panlasigui LN. Effects of canned pineapple consumption on nutritional status,
immunomodulation, and physical health of selected school children. J Nutr Metab. 2014;1-9.

8. Easter RL. Pengaruh Pemberian Sari Batang Nanas (Ananas comosus) terhadap Jumlah Trombosit Tikus Wistar yang
diberi Paparan Asap Rokok. Diponegoro. Journal of Nutrition College. 2015;4(3):226-231.

9. Makiyah A. Uji Toksisitas Akut yang diukur dengan Penentuan LD50 Ekstrak Etanol Umbi Iles (Amorphophallus
variabilis Bl.) pada Tikus Putih Strain Wistar. MKB. 2017;49(3):145-53.

10. Annisa T, Sitasiwi AJ, Isdadiyanto S, Jannah SN. Studi Histopatologi Ren Tikus Putih (Rattus Norvegicus L.)
Diabetes Setelah Pemberian Cuka dari Kulit Nanas (Ananas Comosus (L.) Mer.). Jurnal Sain Veteriner. 2021 Dec
1;39(3):256.

11. Meilandani S, Makiyah SN. Proliferasi Limfosit Mencit BALB/c setelah Pemberian Ubi Jalar Ungu (Ipomoea batatas
L.) Induced with Ovalbumin. Mutiara Medika. 2015;15(2):83-8.

12. Abdat, M, Fitri M, Putri C, Salsabila S. Effect of pineapple core extract on growth and saliva stimulation in Stunted
Rats. MKGI. 2026;11(3):225-231

13. Castro, Audric Cleine L., Artha Clarice C. Lubido, Ayeszha Khirzt A. Balderas, Rainier Klein P. Gonzales, and lan
JayP. Saldo. Phytochemical Analysis and Antibacterial Assessment of Pineapple (Ananas Comosus) Peel Extract”.
SouthAsian Research. Journal of Natural Products. 2025; 8(1):153-61.

14. Utami YP, Halim Umar A, Syahruni R, Kadullah 1. Standardisasi Simplisia dan Ekstrak Etanol Daun Leilem
(Clerodendrum minahassae Teisjm. & Binn.). Journal of Pharmaceutical and Medicinal Sciences. 2017; 2(10):32-39.

15. Sunny MA, Christijanti W. Efek Ekstrak Daun Teh Hijau (Camelia sinensis L) Terhadap Struktur Histologis Hepar
Tikus Diinduksi Parasetamol. Prosiding Semnas Biologi XI Tahun 2023 UNS. 2023; 11:178-82.

16. Fitri RM, Lubis MS, Dalimunthe GI, Yuniarti R. Skrining Fitokimia, Formulasi dan Uji Mutu Fisik Nanoserum
Ekstrak Bonggol Nanas (Ananas comosus (L.) Merr). Journal of Pharmaceutical and Sciences. 2023;6(3):1346-55.

17. Ahmad MZ, Lubis MS, Dalimunthe GI.. Formulasi Dan Karakteristik Fisik Krim Nano Ekstrak Bonggol Nanas
(Ananas comosus (L) Merr) sebagai Anti-Aging.. Jurnal Ilmiah Manusia dan Kesehatan. 2025; 8(1):241-251

18. Diina TR, Wahyuni IS, Levita J. Toksisitas Akut Dermal Ekstrak Tanaman Sebagai Bagian dalam Aspek Keamanan
Obat Herbal Terstandar Topikal. Jurnal Sains Farmasi & Klinis. 2022; 9(2):71-79.

19. Oktafia N, Susanti R, Purwanti NU. Uji Toksisitas Akut Ekstrak Etanol Kulit Buah Nanas (Ananas comosus L.)
Terhadap Tikus Betina Galur Wistar.Jurnal Farmasi Kalbar. 2019; 4(1):1-12.

20. Yenice G, Iskender H, Dokumacioglu E, Kaynar O, Kaya A, Hayirli A, et al. Dietary bromelain supplementation for

improving laying performance, egg quality and antioxidant status. European Poultry Science. 2019; 83(1):1-16.



167

21.

22.

23.

24.

25.

26.

27.

28.

29.

Dentino (Jur. Ked. Gigi), Vol XI. No 2. September 2026 : 160- 167

Salasa AM. Aktivitas Ekstrak Kulit Buah Nanas (Ananas comosus L.) Terhadap Pertumbuhan Pseudomonas
aeruginosa. Media Farmasi. 2019; 13(2):1-5.

Fitrya F, Elfita E, Ferlinahayati, Septami SF, Sabrina UT, Wahyuni FS, et al. Safety evaluation of ethanol extract
from Artocarpus altilis leaves as a herbal medicine candidate: Studies in acute and subchronic toxicity.
Phytomedicine Plus. 2025; 5(1):100696.

Ma ZT, Shi Z, Xiao XH, Wang JB. New Insights into Herb-Induced Liver Injury. Antioxid Redox Signal. 2023;
38(16—-18):1138-49.

Liao Y, Lv F, Quan T, Wang C, Li J. Flavonoids in natural products for the therapy of liver diseases: progress and
future opportunities. Frontiers in Pharmacology. 2024; 15: 1485065.

Kumar V, Mangla B, Javed S, Ahsan W, Kumar P, Garg V, et al. Bromelain: a review of its mechanisms,
pharmacological effects and potential applications. Food Funct. 2023;14(18):8101-28.

Mudiana IW, Sudisma IGN, Luh N, Setiasih NLE, Sudira IW. Gambaran Histologi Hati Tikus Putih (Rattus
norvegicus) yang Diberikan Ekstrak Bunga Kecubung (Datura metel L.) Sebagai Anestesi. 2023; 11(2):102-108.
Juriah S, Wati D. Ekstrak Bonggol Nanas (Ananas comosus L. Merr) Terhadap Escherichia coli. Meditory.
2020;8(2):95-100.

Hu PA, Chen CH, Guo BC, Kou YR, Lee TS. Bromelain Confers Protection Against the Non-Alcoholic Fatty Liver
Disease in Male C57BL/6 Mice. Nutrients. 2020;12(5):1458.

Yantih N, Harahap Y, Sumaryono W, Setiabudy R, Rahayu L. Hepatoprotective activity of pineapple (Ananas
comosus) juice on isoniazid-induced rats. Journal of Biological Sciences. 2017;17(8):388-93.



	TOXICITY AND HISTOLOGICAL ANALYSIS OF PINEAPPLE CORE       EXTRACT (Ananas comosus) IN MALE WISTAR RAT 
	 
	CONCLUSION 
	ACKNOWLEDGMENT 
	REFERENCES 

