EFFECTS OF PRENATAL STRESS ON THE RAT
OFFSPRING’S HIPPOCAMPAL CA3 NEURONS AND
THE INFLUENCE OF PYRAMID ENVIRONMENT:
A MORPHOLOGICAL AND BIOCHEMICAL STUDY

MITCHEL CONSTANCE GEORGE

SCHOOL OF MEDICINE
UNIVERSITI MALAYSIA SABAH
2012



EFFECTS OF PRENATAL STRESS ON THE RAT
OFFSPRING’S HIPPOCAMPAL CA3 NEURONS
AND THE INFLUENCE OF PYRAMID
ENVIRONMENT: A MORPHOLOGICAL AND
BIOCHEMICAL STUDY

MITCHEL CONSTANCE GEORGE

THESIS SUBMITTED IN FULFILLMENT FOR
THE MASTER SCIENCE DEGREE

SCHOOL OF MEDICINE
UNIVERSITI MALAYSIA SABAH
2012



PUMS 99:1
UNIVERSITI MALAYSIA SABAH

BORANG PENGESAHAN TESIS

JUDUL:

IJAZAH :

SAYA : SESI PENGAJIAN :
(HURUF BESAR)

Mengaku membenarkan tesis *(LPSM/Sarjana/Doktor Falsafah) ini disimpan di Perpustakaan Universiti Malaysia
Sabah dengan syarat-syarat kegunaan seperti berikut:-

Tesis adalah hak milik Universiti Malaysia Sabah.
Perpustakaan Universiti Malaysia Sabah dibenarkan membuat salinan untuk tujuan pengajian sahaja.
Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi pengajian
tinggi.

4. Sila tandakan (/)

SULIT (Mengandungi maklumat yang berdarjah keselamatan atau kepentingan Malaysia
seperti yang termaktub di AKTA RAHSIA RASMI 1972)

TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan oleh organisasi/badan di
mana penyelidikan dijalankan)

TIDAK TERHAD

Disahkan oleh:

(TANDATANGAN PENULIS) (TANDATANGAN PUSTAKAWAN)
Alamat Tetap:

(NAMA PENYELIA)
TARIKH: TARIKH:

Catatan:

*Potong yang tidak berkenaan.

*Jika tesis ini SULIT dan TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi berkenaan dengan
menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai SULIT dan TERHAD.

*Tesis dimaksudkan sebagai tesis bagi ljazah Doktor Falsafah dan Sarjana Secara Penyelidikan atau disertai
bagi pengajian secara kerja kursus dan Laporan Projek Sarjana Muda (LPSM).




DECLARATION

I hereby declare that the work in this thesis was carried out in accordance with the
regulations of the University Malaysia Sabah. The work is original except where
indicated by special reference in the text and no part of the dissertation has been
submitted for any other degree. The thesis has not been presented to any other
domestic or foreign institution or higher learning for examination.

7 December 2012

Mitchel Constance George
PU20098041



NAME

MATRIC NO.

TITLE

DEGREE
VIVA DATE

CERTIFICATION

MITCHEL CONSTANCE GEORGE
PU20098041

EFFECTS OF PRENATAL STRESS ON THE RAT
OFFSPRING’S HIPPOCAMPAL CA3 NEURONS AND THE
INFLUENCE OF PYRAMID ENVIRONMENT: A
MORPHOLOGICAL AND BIOCHEMICAL STUDY

MASTER OF SCIENCE (MSc)
6™ JUNE 2013

DECLARED BY

1. SUPERVISOR
Prof. Dr. Krishna Dilip Murthy Signature




ACKNOWLEDGEMENTS

First of all, I would like to thank my supervisor Professor Dr. Krishna Dilip Murthy of
the School of Medicine, Universiti Malaysia Sabah for introducing me to the
fascinating world of neuroscience. His patience, advice, invaluable guidance,
excellent training and encouragement have been deeply appreciated during these
years.

To the previous Dean, Professor Dr. Osman Ali; present Dean, Professor Dr.
D Kamarudin D Mudin, academicians, tutors and supporting staffs, School of
Medicine for their continuous motivation, valuable criticism, expert comments for
improving the research and for providing the institutional facilities to carry out this
research study.

To co-research investigator Professor Dr. Perumal Ramasamy (H.O.D of
Biomedical and Therapeutics) and Professor Dr. Zainal Arrifin Mustapha (Deputy
Dean of Academic and Student Affair) for their valuable advice. Not forgetting a
special thanks to the Biotechnology Research Institute (BRI) of UMS for providing
the facilities which enable us to proceed with spectrophotometry measurement for
ELISA.

To Professor Dr. Mohd Harun Abdullah (Vice Chancellor of UMS, previously
Deputy Vice Chancellor, Research and Innovation), Professor Dr. Felix Tongkul
(Director) and secretarial staffs of Center for Research and Innovation (PPI) for
their commitment in taking care the research account.

I would like personally thank the Medical Laboratory Technologies (MLTs) of
the School of Medicine for their professional technical assistance and ever helpful
attitude. I owe my warmest thanks to other postgraduate students for their sincere
guidance and encouragement throughout the years.

On a personal level, I share this sense of gratitude to my dearest parents
and siblings who have been pouring me with blessings and moral support
throughout my postgraduate years.

And most of all to MOSTI for the financial support for the research through
grant FRGS-126-SP-2007. Without this financial support the research would not be
a whole success.

Mitchel Constance George
7 December 2012



ABSTRACT

EFFECTS OF PRENATAL STRESS ON THE RAT OFFSPRING’S HIPPOCAMPAL
CA3 NEURONS AND THE INFLUENCE OF PYRAMID ENVIRONMENT: A
MORPHOLOGICAL AND BIOCHEMICAL STUDY

Stress is necessary and inevitable, but in excess is deleterious to the physical and
mental well-being of any animal species. Stressful experiences during pregnancy
lead to development of impairments that become evident in prepubertal as well as
adult stages. Pyramid models constructed with the same base to height ratio as the
Great Pyramid of Giza, when aligned on a true north-south axis, is believed to
generate, transform and transmit energy which has beneficial effects. The present
study was carried out to assess the effects of housing pregnant Sprague Dawley
rats subjected to restraint-stress outside (RC) and under the pyramid (RP) as
compared to unstressed normal controls (NC) and its effects on the offspring
morphometric and physical development, plasma corticosterone levels and
hippocampal Cornu Ammonis (CA3) pyramidal neuron arborisation. The results
showed a delay of one day in the fur appearance, pinna detachment, ear and eye
opening in RC which was significant when compared to NC, while there was no
such delay in the RP offspring. Significant decrease in head, body and tail length
along with decrease in body and brain weight in RC group was also seen when
compared to NC, but not in the RP offspring. Significant hypertrophy of adrenal
gland and increase in plasma corticosterone was seen in the stressed mothers. The
results were similar to those we found in our earlier work on adult rats and mice.
Similar hypertrophy of adrenal glands and increase in plasma corticosterone was
also seen at Postnatal Day (PND) 10, 21, 40 and 60 of the offspring's born to the
stressed mothers, indicating presence the of stress induced in the Hypothalamo-
Pituitary-Adrenal (HPA) axis of the foetus. RC group showed significant decrease at
PND 10, 21, 40 and 60 in both the apical and basal dendritic arborisation when
compared to NC and RP offspring. The effects were more significant at PND 10 and
21 which is just before weaning, and the effect became lesser after they were
being weaned from the mothers and until adulthood. Thus, the geometric shape of
the pyramid and the energy generated within helps reduce the effects of stress
probably by suppressing the HPA axis. This study suggests the therapeutic potential
of the geometric shape of buildings that could be used to reduce stress and stress
related mental diseases. This study prompts us to explore the rehabilitation effects
of previously stressed animals under the pyramid in the future.



ABSTRAK

Tekanan adalah keperluan dan tidak dapat dielakkan, jika berlebihan ia boleh
mendatangkan kesan yang memudaratkan kepada fizikal dan mental mana-mana
spesies haiwan. Tekanan semasa mengandung boleh melambatkan pertumbuhan
yang kelihatan nyata selepas kelahiran dan juga pada peringkat dewasa. Model
piramid yang dibina dengan nisbah tapak asas and ketinggian yang sama seperti
Piramid Agung di Giza, apabila diarahkan menghadap Utara-Selatan, dipercayai
boleh menjana, mengubah dan menghantar tenaga yang boleh memberi kesan
yang baik. Kajian yang dibuat adalah untuk mengenalpasti kesan dengan memberi
tekanan kepada tikus Sprague Dawley yang bunting (RC) dan diletakkan dibawah
piramid (RP) lalu dibandingkan dengan tikus kawalan (NC) keatas perkembangan
fizikal, aras kortikosteron dan morfologi neuron piramidal CA3 hipokampus keatas
anak yang dilahirkan. Keputusan kajian menunjukan signifikasi kelewatan sehari
kepada kemunculan bulu, peleraian telinga, pembukaan lubang telinga dan mata di
kalangan tikus RC berbanding kumpulan NC, sementara tiada kelewatan yang sama
kelihatan pada kumpulan RP. Penyusutan yang signifikan juga kelihatan kepada
pembesaran/pemanjangan kepala, badan dan ekor tikus RC berbanding kumpulan
NC, tetapi tidak pada anak RP. Signifikan kepada hipertrofi kelenjar adrenal dan
peningkatan pada plasma kortikosteron kelihatan pada induk yang diberi tekanan.
Keputusan serupa juga perolehi dalam kajian terdahulu yang menggunakan tikus
dewasa dan tikus mencit. Kesan yang sama juga kelihatan pada anak PND 10, 21,
40 and 60, menunjukkan kehadiran tekanan yang dicetus dalam sistem HPA
semasa peringkat fetus lagi. Kumpulan RC menunjukkan pengurangan signifikan
pada arborisasi dendrit kedua-dua apical dan basal neuron terhadap anak PND 10,
21, 40 dan 60 berbanding NC dan RP. Kesan yang lebih ketara kelihatan pada anak
PND 10 dan 21 iaitu selepas tikus bercerai susu manakala kesan semakin
berkurangan selepas anak tikus diasingkan daripada induk sehingga meningkat
dewasa.Oleh yang demikian, bentuk geometri piramid dan tenaga yang djjana
didalam boleh mengurangkan kesan tekanan dengan menyekat sistem HPA. Kajian
menunjukkkan potensi terapeutik daripada bentuk geometri bangunan boleh
digunakan untuk mengurangkan tekanan dan penyakit mental yang berkaitan.
Kajian ini mendorong kita untuk meneroka kesan pemulihan mengunakan piramid
terhadap haiwan yang sudah diberi tekanan pada masa hadapan.
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