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ABSTRACT

TEO QIN YAN. Duodenal Histopathology of Pediatric Rat (Rattus norvergicus)
Fed with Orange Juice (Citrus sinensis). Dibimbing oleh AGUS
SETIYONO dan DIAH NUGRAHANI PRISTIHADI.

This research investigates the impact of orange juice consumption on the
histological structure of the duodenum, a critical site for nutrient absorption and
digestion. Focusing on pediatric animals, orange juice (with a pH of 3) was
administered to post-weaning rats aged 4 weeks to 6 weeks at dosages ranging from
0g/kg BW to 20g/kg BW over two weeks. Duodenal histopathology was assessed,
focusing on parameters such as the quantity of crypts of Lieberkuhn, as well as the
length, height, width, and depth of villi (measured in um). Anatomical pathology
examination included measurements of the length and width of the duodenum (also
in um), as well as the color mean (OD). The research findings indicate no significant
changes in histopathology or anatomy pathology of the duodenum. This suggests
that young individuals can adapt to acidic challenges without compromising
gastrointestinal health. These findings offer reassurance regarding the short-term
consumption of acidic orange juice (with a pH of 3) with minimal risks to intestinal
integrity, both during growth and development.

Keywords: acidic changes, anatomy pathology, duodenum, histopathological
changes, oranges, pediatric

ABSTRAK

TEO QIN YAN. Histopatologi Duodenum Tikus Pediatri (Rattus norvegicus) yang
Diberi Jus Jeruk (Citrus sinensis). Dibimbing oleh AGUS SETIYONO dan
DIAH NUGRAHANI PRISTIHADI.

Penelitian ini bertujuan untuk mengetahui efek konsumsi jus jeruk pada
struktur histologi duodenum, sebuah organ penting yang berperan untuk
penyerapan nutrisi dan proses pencernaan. Berfokus pada hewan pediatri, jus jeruk
(pH 3) diberikan pada tikus pascasapih berusia 4-6 minggu, pada dosis 0-20g/kg
BW selama dua minggu. Histopatologi duodenum dievaluasi, dengan fokus pada
parameter seperti jumlah kripta Lieberkuhn, serta panjang, tinggi, lebar, dan
kedalaman villus (diukur dalam pm). Pemeriksaan patologi anatomi termasuk
pengukuran panjang dan lebar duodenum (juga dalam pm), serta rata-rata warna
(OD).Hasil penelitian menunjukkan tidak ada perubahan signifikan gambaran
histopatologi dan patologi anatomi duodenum hewan perlakuan. Hal ini
mengindikasikan bahwa individu muda dapat beradaptasi dengan asupan pangan
yang bersifat asam tanpa mengganggu kesehatan saluran pencernaan. Temuan ini
meneguhkan jaminan mengenai keamanan konsumsi jus jeruk asam (pH 3) dalam
jangka pendek pada integritas usus, baik selama masa pertumbuhan maupun
perkembangan.

Kata kunci: anatomi patologi, duodenum, jeruk, perubahan asam, perubahan
histopatologis, pediatrik



— B|53U0pY| JoBog —

AusJaAILN gdI

TN

2y uedyndiad ‘e

eqas donduaw Juele) T

1 uedanduzd 'g
Fuepun-Fuepun 1Bunpuig e yeH

Lnwindusu Buelgig 7

Apisaaani y g1 i vidio yeEry)

ualy edusy Ul SNy eAle

Lleguins L.?HJ'H‘.H:‘:UE’LU UED LUEHLUnyLE

© Copyright of IPB, year 2024
Copyright is protected by Law

YE[ESEW NIENS Uenelug nele yuuy uesnuad ‘uelodep ueunsniuad wei ) efiey uesijnuad ‘Uz

It is prohibited to cite a part or all of this paper without writing or mention
source. Citation is only for the purposes of education, research, writing
ntific papers, compiling reports, writing criticism, or a review problem, and the
tation did not harm the interests of IPB.

It is prohibited to publish and reproduce a part or all of this paper in any

without permission of IPB.

qu
=
w
=
=l
e
@
—
(¥ 2}
;.

e

Alsuanury gd) ueeyeasndiay




- B|S3U0pU| JoBog —

ArjuBg wWe R s ng eAiey yninEs nege uei@egas yedueqeadwaw uep ueyunwndusw duelg)ig 7 Allsh[gﬁlun adl

Apsazaun g41 Wiz edug) undede

I )
alag

J| UEENELS

o
daa

AdlS

|".

JEY UESIT

u nyens uenefug neze yuuy vesinuad ‘uelode) ueunsnduad ‘Ueiw) e

YE[ESEL

13gUng LeyIngaAu sl UEp UejLWInIUeawal eduey [u) sijng BALE

TGN

ApISa2ARU) SFIT i 3ded ynEry)

=
o
ve
-
=
o
@
—_
oo
g

DUODENAL HISTOPATHOLOGY OF PEDIATRIC RAT (Rattus
norvergicus) FED WITH ORANGE JUICE (Citrus sinensis)

TEO QIN YAN

Undergraduate Thesis
as one of the requirements to obtain the degree
Bachelor’s at
School of Veterinary Medicine and Biomedical Sciences

STUDY PROGRAM OF VETERINARY MEDICINE
SCHOOL OF VETERINARY MEDICINE AND
BIOMEDICAL SCIENCES
IPB UNIVERSITY
2024




1 Drdrh Leni Maylina, Msi

~Ieam of Examiner for the Undergraduate Manuscript Examination:

wHak cipta milik IPB University .—

B University

Hak Cipta Dilindungi Undang-undang

1. Difarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber ;
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laparan, penulisan kritik atau tinjauan suate masalah
b, Penputipan tidak merugikan kepentingan yang wajar IPB University.

. .
—1m —,\_ :_{mﬁm_q 2. Dilarang meangumumkan dan memperbanyak sebagian atau seluruh karya tulis inn dalam bantuk apapun tanpa izin 1IPB University. 3 :
— Bogor Indonesia — Perpustakaan IPB University




eis3U0py| Jogog

Aussaaiun gdl

rdaag

Hd| UEEHEDS

wegradiuzw uep ey wunwngusw Bueie|ig 7

| wiz edugy undede ynjusg wejEp SNy eAEY YnanEs neje ueiBegas yed

AEABAIUN He

24 '

uguaday vexidniaw yepa uedndu

ad uedug

efJey uesin

eI

W niens uenefug neje youy uesnuad ‘ueiodep ueunsniuad

YE|BSEL

1]

=
i}
T
=]
=
o

! JBCLUNS URYINGgaiu s UEp UBYWNYUE3LELW edUB] U] SInE BAJEY Ynin|as

TN

Ajisaaazu ) g N1 pidis ypE®)

]
=]
vy
5
b
D
i
&,

<

Manuscript Title : Duodenal Histopathology of Pediatric Rat (Rattus norvergicus)
Fed with Orange juice (Citrus sinensis)

Nama : Teo Qin Yan

NIM : B0401201818

Approved by

Supervisor 1:

Prof. Drh. Agus Setiyono, M.S., Ph.D

Supervisor 2:

Dr. drh Diah Nugrahani Pristihadi, M.Si

Acknowledged by

Head of Study Programme:
Dr.drh.Wahono Esthi Prasetyaningtyas, M.Si, P.A vet
NIP 198006182006042026

Vice Dean for Academic Affairs
School of Veterinary Medicine and Biomedical Sciences
Prof. Drh. Ni Wayan Kurniani Karja, MP, Ph.D
NIP 196902071996012001

Date of examination: 2/7/2024 Date of approval:




ACKNOWLEDGEMENT

First and foremost, | extend my gratitude to the God for granting me the
health, knowledge, strength, blessings, and the opportunity to successfully complete
this research study in 2024 titled "Duodenal Histopathology of Pediatric Rat (Rattus
norvegicus) Fed with Orange Juice (Citrus sinensis).

I wish to express my sincere appreciation to my supervisors, Prof. Drh. Agus
Setiyono, M.S., Ph.D., and Dr. drh. Diah Nugrahani Pristihadi, M.Si., whose
guidance and encouragement were invaluable from the inception to the conclusion
of this study. Their dedication in sharing their wealth of knowledge and experience
has greatly facilitated my research journey.

Furthermore, | am grateful to the faculty members of the Department of
Veterinary Medicine, IPB University, for their unwavering support and assistance
throughout the course of my research. | also extend my heartfelt thanks to my
family, friends, and other lecturers for their continuous encouragement and support.

May this scientific endeavor serve the needs of those seeking knowledge
and contribute to the advancement of understanding in the field.

Bogor, July 2024

Teo Qin Yan



2|s300py| JoBog

AussaAlun gdl

hsaRaiun gdi W edugy undede yrjusg weep i sng eliey yninEs nege uei@eges yedueqiadwaw uep veyunwndusw uels)ig 7

aed 2
nddag

{| UEEHEIS

=
| ad

FRTEA =TT

Funuaday uexidniaw yepu uedanduag g

o

Bueh

Jelem

ANSIRAIUN Ad

m
m
=
e
T
m
-

U n3ens uenefuy neje oy uesinuad ‘uelode) veunsniuad “yei)

YE|BSEL

Bl D

dpsaaaru ) g yipr pidi YpEw

—_—
=
ve
5
ot
@
s
i

<

TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF ATTACHMENT
I INTRODUCTION

1.1 Background

1.2 Problem formulation
1.3 Objective

1.4 Benefits of study

LITERATURE REVIEW

2.1 Sweet orange (Citrus sinensis)

2.2 3 weeks old rat (Rattus norvergicus)
2.3 Duodenum

METHOD

3.1 Time and location
3.2 Tools and materials
3.3 Research procedures
34 Data analysis

RESULTS AND DISCUSSION
41 Results
4.2 Discussion

CONCLUSION AND DISCUSSION
5.1 Conclusion
5.2 Suggestion

REFERENCES

BIOGRAPHY
ATTACHMENT

O~ w NN PP

O oo,

13

16
16

17

20
21



- B|S3U0pU| JoBog —

AusJaAILN gdI

Ajsaaaiun g41 Wz edue) undede ynjusg Wejep SNy eley YningEs nele ueidedas yedueqiadiusw uep ueynwind

e1sndiag

I Bd| UEEHE

AL

AllS

uaL BUedg|in) 7

ehdey Ues)

ueunsnhuad ‘ueil| |
! JGWNS UEYINGgaAUELI UED LEYWNILeIuaW edugy Ul sl

YE|ESEW NIENS UEnElug nEle yuuy uesnuad ‘uelode

M iFunpuig =i yeH

TGN

AJISA2ATU Y ST i p3ded ynEry)

=
o
ve
-
=
o
@
—_
oo
g

LIST OF TABLES

Histopathological analysis of the duodenum in relation to different doses of
orange juice

Anatomical pathology analysis of duodenal histology in response to varying
orange juice dosages

LIST OF FIGURES

Labelled duodenum histological slide (The human protein atlas)
Fresh oranges were squeezed every day
Oranges having the pH value of 3

ATTACHMENT
Approval of animal ethics from animal ethics committee school of veterinary
medicine and biomedical sciences IPB, with the code number of
159/KEH/SKE/1/2024





