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model via PISBK/Akt/mTOR pathway
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Background : Parkinson’s disease, a common neurodegenerative disorder characterized
by loss of dopaminergic neurons in substantia nigra pars compacta. It is a
complex disorder and its molecular pathogenesis is still unknown, and
needs to be elucidated. eEF1A2 is a translation elongation factor involved
in protein synthesis. It is only expressed in tissues of normal brain, heart,
and skeletal muscle. Wasted mice lacked of eEF1A2 developed motor
neuron and neuromuscular degeneration, and ectopic expression of
eEF1A2 is correlated with many cancer developments.

Objectives . This study aimed to investigate the function of eEF1A2 in the regulation
of cell survival and potential molecular mechanism involved in the
pathogenesis of Parkinson’s disease.

Methods : The study was performed by using MPP+ induced cell death in

neuroblastoma SH-SY5Y cell line.

*Department of Anatomy, Faculty of Science, Mahidol University
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The result showed a significant positive correlation between the up
regulation of both eEF1A2 and PI3K/Akt/mTOR pathway, suggesting that
eEF1A2 might mediate cell survival and protect against toxin-induced
apoptosis through Akt activation. Inactivation of eEF1A2 by short interfering
RNA reduced Akt activity and promoted cell death. Inhibition of Akt
activity by PI3K inhibitors induced upregulation of eEF1A2 but that could
not promote cell survival and protect against toxin-induced apoptosis in
the Parkinson’s disease model.

This study suggests that eEF1A2 may play a neuroprotective role in toxin

induced apoptosis of the Parkinson’s disease model through Akt activation.

Parkinson’s disease, eEF1A2, PI3BK/Ak/mTOR, SH-SY5Y, MPP+.
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Background : RNA directed DNA methylation (RdADM) is a process, firstly found in
plants, which guided small RNA (gRNA) and a key regulatory protein
Argonaute 4 (AGO4) take part in epigenetic modification where gRNA is
complementary. However, RADM in human is so far less studied.

Objectives * Therefore, this study aimed to observe whether human AGO4 is involved
in RADM. If AGO4 mediates RdDM as postulated, cell-penetrating
peptide (CPP)-tagged AGO4 conjugated gRNA (CPP-AGO4-gRNA) will be
constructed and used for targeted epigenetic modification.

Methods : AGO4 localization associated DNA methylation was observed by chromatin
immunoprecipitation (ChIP) in AGO4-overexpressing cells. ChIP-DNA was
subjected to measure LINE-1 and ALU quantification as well as methylation
level. CPP-AGO4-gRNA of LINE-1, ALU, EML2 and CCNAT was created
to transfect cells and induce methylation at those following target sites.
Alterations in methylation, expression, and cell phenotype were observed
using MSP or COBRA, gPCR and a phase-contrast microscope, respectively.

Results : In AGO4-overexpressing cells, AGO4 localized to LINE-1 and ALU, resulting
in higher LINE-1 and ALU methylation levels compared to its control.
Moreover, CPP-AGO4-sgRNA can specifically induce methylation of
LINE-1, ALU, EML2 and CCNAT1 leading to repression of LINE-1 and

CCNAT expression and deceleration of cell proliferation.

* Inter-Department Program of Biomedical Sciences, Faculty of Graduate School, Chulalongkorn University
** Center of Excellence in Molecular Genetics of Cancer and Human Diseases, Department of Anatomy, Faculty of Medicine,

Chulalongkorn University
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Conclusion : These findings reveal for the first time ever that human AGO4 regulates
RADM similar to plants. Furthermore, CPP-AGO4-gRNA can be used as a

novel alternative approach for epigenomic modification like CRISPR-cas9

does.

Keywords 1 Argonaute 4, RNA-directed DNA methylation, cell-penetrating peptide.




Vol. 62 No.3
May - June 2018

273

ms;c.lawaan'lsvi’ﬁﬁ'ﬂ

nauszdam

Y]

35n15N139Y

NANISANY

AeIadey AaARYs, addmu yfisnens. msAnwlusauazlnsuanlszasaywelu
ANSLANALAULDLNA AL AT VRINBISLAULE: tnALULad lua I un1saAnUasdRLaLuanE.

IWIRINTAULIYATT 2561 W.A. — §.8.; 62 (3): 271 - 4

S MTANABUIBINTALAT UN4RTIE e YTER1TANEN (RADM)

wuasausn luig iTunssuaunsiienisued gl e lnaeinisue
(GRNA) wazlilssiuiinauaunssuaunisid e lisfivezinsuenins
i lmAansAnAGueRaatu luuFnuanulugauny gRNA

ae91aARIN NIEUAUNTENNIANE BN TN e

& = ! = - ! !
s eAnwlsAues insueniwsvenyredaiusan lunseuounig

RADM w7aly n1azinsuaniwsdunuinlunssuiunis RADM

~ Z; a ¥ = ' -
puniaanuagula wilinafidanuainisn lunisunsnaiuaag
(cell-penetrating peptide, CPP) AzgnuIN1A8nUa1AUILATDN
azlnsuanins enassaauuuunllsfy CPP-AGO4 uaxii il
FoNrU gRNA wiadnih lmdanisidudisueiuiaatuluufion

sivung

: ANANN U TAINIF Ureg AUz insuan WsmnassA UA 1B UIA

b2

witalatugnAnsnainaila chromatin immunoprecipitation
(chip) lumaauzifsgnynudnisuassnanyasas Insuanwsimua
Aweilaain ChiP azgnildnifunauazseatiuiiaaduaed
LINE-1 uag ALU @19150 CPP-AGO4 aziilulosanriy gRNA 284
LINE-1, ALU, EML2 uaz CCNAT uasinangaa wietnualmia
e Nl v v 4 .
AN T ILUF UL 198990 NFIALULLaNT89TEALl
a o.’/ = d‘ ‘. T
Wiiaady nN1sudndeenyevdy uasnnilasuulasresisaaiiuiny

gnAnmmaennailn MSP v5e COBRA, gPCR uasni1sdanmlanae

9ANTIAUAINAIAL

: Twaaanzifan gnn ndnisuaaveanvavas Insuan IWs A g u

wualUsAuesInsuen s Uiy LINE-1 uaz ALU ¥ lusssy
wiiaiaduses LINE-1 uaz ALU @quﬁ@Aif?ﬂmﬁﬂuﬁumzmr‘lunz@
AILAN LeNaNi CPP-AGO4-gRNA @1u1sndniinmssduaiuie
Luﬁm@fu@ﬁu‘luﬁwm"qqum'@ LINE-1, ALU, EML2 a2 CCNAT
u°7Zﬂ@ﬁvfnﬂnwme@@nw@q LINE-1 4@z CCNAT UASNI7AAANYBN

NITARTYAL I IBNITARNLIE




274 Chula Med J

asu : miﬁni_«mﬁﬂun’imuwum’mmqﬁﬂjﬁwﬂzfnm@wﬁ/\/ﬂ/@quyyﬂ
AAMAIIANNTELIUNIT RADM muagaruiuluie wanaini
Frenduuunlisiy CPP-AGO4 sauriunsls gRNA 1iTudnnag
= = = Z A o - o ' o o
aenuia A alrlunITANA S UINNALAT Y LTUA IR LA UN
CRISPR-cas9 @a1x17a%11a

ANSIAEY : cInsuanins, nmaAuAsuaRaeTun U8y, 1willnand

AINAINITD TUNITUNTNRILTAA.




Vol. 62 No.3 275
May - June 2018

Chula Med J Vol. 62 No. 3 May - June 2018
Effect of fresh herbs knee-mask formula for pain
relief in osteoarthritis of the knee in

the elderly

Jongkol Poonsawat®,**
Wiwat Sriwicha*,** Saowalak Phankaew**
Pornnipa Rattanaphook* Ronnachai Poowanna*,**

Tanawat Nuangsri*,** Benjaporn Mayoon®**

Poonsawat J, Sriwicha W, Phankaew S, Rattanaphook P, Poowanna R, Nuangsri T,
Mayoon B. Effect of fresh herbs knee-mask formula for pain relief in osteoarthritis of
the knee in the elderly. Chula Med J 2018 May - Jun; 62(3): 275 -7

Background : /n Thailand, more than 6 million elderly people were diagnosed with
osteoarthritis, mostly found in 40% of those 50 years old and above; its
tendency is increasing; osteoarthritis was founded in women
more than men. However, osteoarthritis rate in those younger than 45 years
old is higher in men more than women; but among those over 45 years old
were found more common in women than men. In those older than
75 years of age, both genders share the rate of osteoarthritis over 80 - 90%.

Objective : The studies aimed to investigate the effect of fresh herbs knee-
mask formula on pain relief knee pain and knee degrees of motion in
osteoarthritis elderly patients.

Methods : The subjects included 60 elderly people with osteoarthritis who received
fresh herbs knee-mask service at Ban Dong Kham Pho health promoting
hospital, Waritchaphum district, Sakon Nakhon Province. Subjects were
specifically recruited and divided into 2 groups, i.e., those who received
fresh herbs knee-mask service and those who did not receive fresh herbs
knee-mask service. The experimental tools were knee pain assessment
and goniometer. Statistical analyses included Dependent i-test and

Independent t-test.

* Department of Thai Traditional Medicine, Faculty of Natural Resources, Rajamangala University of Technology Isan,
SakonNakhon Campus
** | uang Pu Fab Supatto, Sakonnakhon Thai Traditional Medicine Hospital, Rajamangala University of Technology Isan, Sakon Nakhon

Campus
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Results 1 The study showed that the effects of knee pain in the experimental group
had initial knee pain mean as 4.8 (S.D. = 1.18) then 5 days after received
fresh herbs knee-mask service had knee pain mean as 1.70 (S.D. = 1.19)
and at 3 weeks after the service, the knee pain mean was 1.63 (S.D. = 1.45).
Therefore, the results indicated the difference with statistical significance
(P <0.05). As for the study of knee motion, results showed that the
experimental group had initial knee degrees of motion with the mean of
43.97 (S.D. = 13.81),; 5 days after receiving fresh herbs knee-mask service
the mean degrees of motion became 34.47 (S.D. = 12.85); and 3 weeks
after receiving this service had knee degrees of motion mean as 34.43
(S.D. = 13.36). Therefore, the results indicated that after receiving fresh
herbs knee-mask service the decreased degree of motion of motion had a
difference with statistical significance (P <0.05).

Conclusion : The study results indicated that the fresh herbs knee-mask formula was
efficient for pain relief in the elderly with osteoarthritis. After the treatment
most subjects were satisfied. This research was a treatment model that

needs to support to be used in hospitals in the future.

Keywords * Osteoarthritis, fresh herbs, knee-mask formula, elderly, Thai traditional

medicine.
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CU-discovered marker for breast cancer

screening in white blood cells

Charoenchai Puttipanyalears* Sakawdaurn Yasom*

Nakarin Kitkumthorn** Apiwat Mutirangura*

Puttipanyalears C, Yasom S, Kitkumthorn N, Mutirangura A. CU-discovered marker for
breast cancer screening in white blood cells. Chula Med J 2018 May — Jun; 62(3): 278 - 81

Background : Breast cancer is the second cause of death in women worldwide. Early
detection of breast cancer provides more successful treatments and lower
mortality rate. The most effective techniques for breast cancer diagnosis
are breast magnetic resonance imaging (MRI), also known as MRI
mammography, and tissue biopsy which exhibit > 92% sensitivity. However,
the MRI mammography is costly and leading to inaccessibility for many
patients and the tissue biopsy is typically invasive. Recently, our previous
study found the paracrine effect from breast cancer cells which can cause
epigenetic change in the surrounding white blood cells.

Objective ¢ This study therefore aimed to develop the breast cancer screening
technique with high efficiency in blood samples.

Methods : The CU-discovered marker was discovered from breast cancer gene
expression microarray (GSE27562, GSE31138 and GSE9014 from NCBI
database) analysis, which demonstrated 262 up-regulated genes
(P =2.62 X 10 - 65, odd ratio = 1.39), compared with tissue microarray
data (Protein Atlas). The white blood cells (WBC) from healthy females
(N > 100) and the breast cancer females (N > 100) were separated from
EDTA blood samples. Then immunofluorescence staining was performed in
WBC with specific antibody against CU-discovered marker conjugated with
secondary goat anti-rabbit-FITC. The WBC population was stained using
antibody against a universal WBC antigen, anti-CD45, conjugated with

secondary goat anti-mouse-Cy3.

* Center for Excellence in Molecular Epigenetics of Cancer and Human Diseases, Department of Anatomy, Faculty of Medicine,
Chulalongkorn University

** Department of Oral Biology, Faculty of Dentistry, Mahidol University
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Keywords

The results showed that the percentage of positive cells staining in breast
cancer WBC (64.12 1 3.04) was significantly higher than healthy female
WBC (19.11 £ 1.42) (P < 0.0001). The positive fluorescent signals were
detected and then classified into 2 groups depending on the fluorescent
intensity including strong staining (8154.36 1 1061.56 pixel/cell volume)
and weak staining (6141.31 £ 1106.68 pixel/cell volume). The CU-
discovered marker shows 97% sensitivity for breast cancer screening
(N > 200) and 96% accuracy in double-blinded samples (N > 50).

This marker will be further optimized and developed for being a promising

marker used in the near future.

Breast cancer screening, immunofluorescence staining, white blood cells.
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cerebellar lobule atrophy
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Payanglee K, Yuenyong C, Laipanngam P, Jindawong M, Santiparadon M, Sukchan P,
Taemamu H, Sukchai K, Manosan K, Suwannit W, Radenahmad N. Effects of young coconut
juice for prevention of cerebellar lobule atrophy. Chula Med J 2018 May — Jun; 62(3):
282-4

Background : /n postmenopausal women, decreasing levels of estrogen is associated
with the loss of movement and motor coordination functions that are pivotal
functions of the cerebellum. Estrogen replacement therapy improves
movements and motor coordinating functions but can also increase
the risk of other serious adverse effects.

Objectives : In the present study, we investigated the beneficial effects of young
coconut juice (YCJ) for prevention of cerebellar lobule atrophy. Moreover,
we investigated the optimal neuroprotective dose of YCJ for life-long
consumption.

Methods 1 Eight months female Wistar rats were randomly divided into 7 groups
(n = 76). These included baseline (Baseline), sham-operated (Sham),
ovariectomized (Ovx), ovx receiving estradiol benzoate (Ovx + EB) and
ovx receiving YCJ 10 (Ovx + YCJ10), 20 (Ovx + YCJ20), and 40 (Ovx +
YCJ40) ml/kgBW/day, respectively. The rats were sacrificed and
the hindbrains were removed, fixed and paraffin embedded for hematoxylin
and eosin staining. The thickness of cerebellar lobule in the cerebellum

were counted.

* Faculty of Medicine, Princess of Naradhiwas University

**Department of Anatomy, Faculty of Science, Prince of Songkla University
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This study showed that the thickness of cerebellar lobule in the ovx rats
and receiving YCJ 10 ml/kgBW/day were significantly higher than
the baseline, Ovx and Ovx+EB groups but not significantly different from
the sham group.

This preliminary study illustrated that feeding of YCJ at 10 mi/kgBW/day
was the optimal neuroprotective dose to help prevent cerebellar lobule

atrophy that involved movement and motor coordinating functions.

Young coconut juice, cerebellar lobule, phytoesrogen, ovariectomy.
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Brain region-specific sex steroid hormone
receptor expression in aging female rats
Chattraporn Sawatdiyaphanon* Thiphakorn Poom-am*

Maneedao Kulchumpoo* Yuparat Budcha*

Narongrit Thongon* Siriporn Chamniansawat*

Sawatdiyaphanon C, Poom-am T, Kulchumpoo M, Budcha Y, Thongon N, Chamniansawat
S. Brain region-specific sex steroid hormone receptor expression in aging female rats.

Chula Med J 2018 May — Jun; 62(3): 285 - 7

Background : Aging in females is considered as the end of natural protection against
age related condition including memory impairment. Steroid hormones,
including estrogens and androgens have long been known to play key
roles in regulating learning and memory. The main function of these
hormones is acting through its receptors to stimulate protein synthesis
that regulates cellular process of memory formation. However, the
mechanism of estrogen and androgen receptors involved in age-related
memory impairment remains largely unknown.

Objectives : The present study aimed to demonstrate the expression of estrogen
receptors (ER) both ERe< and ER[3 and androgen receptor (AR) in the main
important brain region, cerebral cortex and hippocampus, in aged-related
memory impairment of female rats.

Methods : A total of 25 female virgin Sprague Dawley rats were grouped according to
ages (n=5) as follows: 2 months, 5 months, 10 months, and 19 months.
The spatial memory was assessed in the Morris water maze before
sacrificing them for neurochemical analysis. The expression of ERe< , ER,

AR, and [B-amyloid were studied by Western blot.

*Faculty of Allied Health Sciences, Burapha University
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Results : The results showed that 19-month-old (aged) rats exhibited spatial
memory decline in the Morris water maze test as compared to younger
rats. The expression of ERo and ERP was significantly decreased in
both hippocampus and cerebral cortex of age than the younger group.
Unlike, AR expression was significantly increased in aged group. Moreover,
B-amyloid, a central feature of Alzheimer’s disease development, was
significantly increased in the aged than young rats.

Conclusion : These observations suggest that memory impairment in aged female
rats is associated with decreased ERo and ERf but increased AR
expression. These long-term changes in receptors expression may
suggest a persistent alteration of mechanisms underlying [B-amyloid-

dependent memory impairment.

Keywords : Memory impairment, estrogen receptor, androgen receptor, aging brain.
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Cathepsin proteases in male reproductive

tract of shrimp

Chompoonuch Sukonset* Piyaporn Surinlert**
Attaboon Wattammawut*** Monsicha Somrit*

Wattana Weerachatyanukul* Somluk Asuvapongpatana*

Sukonset C, Surinlert P, Wattammawut A, Somrit M, Weerachatyanukul W,
Asuvapongpatana S. Cathepsin proteases in male reproductive tract of shrimp.
Chula Med J 2018 May - Jun; 62(3): 288 - 9

Background : Cathepsin (CAT) is an aspartic protease which is well-characterized as
one of the lysosomal enzyme of somatic cells and the acrosomal system
of male germ cells. In the male reproductive system, CAT has been
localized in testis and epididymis of rat during these organs development.
Here, we extended our studies in the expression of CAT in the reproductive
tract of shrimp.

Objectives : This study aimed to investigate the expression of CAT in male
reproductive tissues of shrimp.

Methods : CAT genes analysis was identified from transcriptome of gastrointestinal
tract of shrimp. The primers were constructed following transcriptome
sequences. The identification and comparison of sequences were analyzed
with Clustal Omega analysis. The expression of CAT in reproductive tract
lissues were determined by RNA-extraction following with RT-PCR.

Results : CAT was identified from transcriptome analysis of shrimp. CAT full length
cDNA is 1,361 base pair which encode a polypeptide of 385 amino acid
(aa) long including 15 aa of signal peptide at N-terminus. The predicted
molecular weight of CAT is 42 kDA. The Clustal Omega analysis of CAT
showed the highest similarity (88%) with other prawn.

Conclusion : CAT gene is found in male reproductive tract of shrimp as reported in rat.

Keywords : Cathepsin, gene expression, transcriptomes, reproductive tract, shrimp.

*  Department of Anatomy, Faculty of Science, Mahidol University** Chulabhorn International College of Medicine, Thammasat University

***Department of Anatomy, Faculty of Medicine, Srinakharinwirot University
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Sulfated galactans stimulates fibroblast
activity in vitro

Choowadee Pariwatthanakun*

Tawut Rudtanatip** Kanokpan Wongprasert*

Pariwatthanakun C, Rudtanatip T, Wongprasert K. Sulfated galactans stimulates fibroblast

activity in vitro. Chula Med J 2018 May — Jun; 62(3): 290 - 2

Background : Aging is a biological process characterized by a decrease in cell function
which may result in a gradual impairment of the regenerative properties of
most tissues. Fibroblasts are critical in supporting normal regeneration
process, involved in creating new extracellular matrix (ECM) including
collagen, elastin, and proteoglycans. Sulfated galactans (SG) from red
algae Gracilaria fisheri (G. fisheri) has heparin-like and proteoglycan-like
structures that have been shown to stimulate ECM production of fibroblast.

Objective 1 The present study aimed to study whether the SG from G. Fisheri has
effect on ECM production of normal fibroblast cells (L929).

Methods ¢ SG at the concentrations ranging from 10-2,000 sig/ml was determined
cytotoxicity on L929 cells by 3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide tetrazolium reduction (MTT) assay. Scratch
wound healing assay was performed to examine the fibroblast activity.
L929 cells were grown in culture plates and wound scratch was performed,
followed by treating the cells with different concentrations of SG (10, 50,
100 and 500 ug/ml). Wound closure was observed under a phase contrast
microscope at different time points (6 h, 12 h and 24 h after wound scratch),

and gap of wound closure was measured.

* Department of Anatomy, Faculty of Science, Mahidol University

** Department of Anatomy, Faculty of Medicine, Khon Kaen University
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Results

Conclusion

Keywords

The result revealed that the tested concentrations of SG were not cytotoxic
fo L929 cells. Cells treated with various concentration of SG showed
increased percentage of wound closure compared to control cells at every
time points. gPCR analysis showed increased expressions of ColA1, ColA2,
TIMP1, and TIMPZ2. In addition, SG increased collagen secretion from L929.
Collectively, the present results suggest that SG is capable of stimulating

increased collagen production of fibroblast in vitro.

Sulfated galactans, fibroblast, aging, collagen.
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Sulfated galactans from red alga Gracilaria fisheri
increase haemocyte proliferation in common

prawn Palaemon serratus

Tawut Rudtanatip* Sharon A. Lynch**
Sarah C. Culloty** Kanokpan Wongprasert***

Rudtanatip T, Lynch SA, Culloty SC, Wongprasert K. Sulfated galactans from red alga
Gracilaria fisheri increase haemocyte proliferation in common prawn Palaemon serratus.
Chula Med J 2018 May — Jun; 62(3): 293 - 5

Background : Marine sulfated polysaccharides exhibit a variety of biological properties.
Previous studies have shown that sulfated galactans (SG) extracted from
red algae, Gracilaria fisheri (G. fisheri), induce immunostimulatory activity
in Penaeus shrimp. Crustacean haemocytes play an important role in host
immune function, including recognition, phagocytosis, melanization and
cell-cell communication.

Objectives : In this study, the health effects of SG derived from G. fisheri were
investigated for the first time in common prawn, Palaemon serratus
(P. serratus).

Methods : The wild P. serratus (3.0 - 4.1 g and 7.0 - 7.8 cm) were collected from
Lough Hyne Marine Nature Reserve, Co. Cork, Ireland, using mesh traps.
In the laboratory, P. serratus were randomly divided into three groups,
each with duplicates of 16. P. serratus being held in stand alone plastic
aquaria (10 L) at a salinity of 34 in a constant temperature room (10 °C).
The three groups consisted of, namely: Group 1, control P. serratus not
exposed to SG; and Groups 2 and 3 consisting of shrimp exposed to SG
at low (final concentration at 5 Wg/ml) and high (final conceniration at
50 ug/mi) doses. On days 3, 4, 5, 7 and 10 of the trial, three P. serratus
(n = 16/tank) were arbitrarily selected from each tank to determining their

fotal haemocyte counts.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University
** Aquaculture and Fisheries Development Centre, School of Biological, Earth and Environmental Science and Environmental Research
Institute, University College Cork, The Cooperage, Distillery Fields, North Mall, Cork, Ireland

***Department of Anatomy, Faculty of Science, Mahidol University
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Results *  This study revealed that P. serratus exposed to SG showed an increase in
total haemocyte counts when compared to the control group. Total
haemocyte counts were significantly higher in SG exposed groups compared
to the control group quite early in the laboratory trial on days 3, 4 and 5
with dose-dependent manner.

Conclusions : These findings indicate that SG from G. fisheri has the potential to induce
a host immune response in P. serratus with an increase in haemocyte
proliferation; however, other immune parameters such as phagocytic
activity, immune-related genes and proteins expression need further

investigation.

Keywords : Sulfated galactans, Gracilaria fisheri, Palaemon serratus, haemocyte

proliferation.
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Expressions of embryonic and mesenchymal stem cell

markers in normal human endometrium
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Siangcham T, Sikarin C, Pingkul N, Suttatum N, Sangrut P, Imboonsu S, Poljaroen J,
Weerakiet S, Tingthanatikul Y, Sobhon P. Expressions of embryonic and mesenchymal
stem cell markers in normal human endometrium. Chula Med J 2018 May - Jun; 62 (3):

296-9

Background : Endometrium is a tissue with fast cell turn-over as the result of ongoing
menstrual cycle. Thus, there should be stem cells which act as reserves
to replenish these turned-over cells undergoing cyclical apoptosis and
sloughing off from the endometrium. These cells could be embryonic—like
stem cells or mesenchymal stem cells.

Objectives ¢ This study aimed to identify the types of stem cells present in human
normal endometrium by localizing and estimating the expressions of
embryonic stem cells’ markers and mesenchymal cells’ markers in various
layers and areas of endometrium from patients attending Ramathibodi
Hospital’'s OBGYN Clinic who had adenomyoma together with normal
endometrium (n = 10).

Methods : Specific antibodies against two embryonic stem cell markers, Anti-SOX2
and Anti-Oct-4, and mesenchymal stem cell markers, CD146, CD140b and
SUSD2 (Abcam), were used to localize the corresponding antigens by
immunohistochemistry; then, the numbers and percentages of positively

stained cells were estimated.

*  Faculty of Allied Health Sciences, Burapha University
**  Mahidol University, Nakhonsawan Campus
*#* Department of Obstetrics and Gynaecology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University

4% Department of Anatomy, Faculty of Science, Mahidol University
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The results showed that in the functional layer of endometrium, SOX2 was
detected in the stromal cells, uterine gland cells, and endothelial cells at
89.8, 95.7, and 0%, respectively. In addition, there was an expression
of Oct-4 in the stromal cells, uterine gland cells, and endothelial cells at
the value of 81.2, 86.2, and 33.3%, respectively, with statistically
significant difference. In the basal layer, SOX2 was expressed in
the uterine glands, stromal cells, and endothelial cells at the value of 90.6,
82.5, and 71.3%, respectively, with significant difference; whereas
Oct-4 expression was detected in the endothelium, stromal, and uterine
gland cells at 99.0, 81.3, 78.9%, respectively.

Having used the antibodies against mesenchymal stem cells, it was
found that in the functional layer the number of stained stromal, epithelial
gland cells and endothelial cells with CD146 were 57.7, 61.07, and
79.8%, respectively. In addition, there was an expression of CD140b in
the stromal cells, uterine gland cells, and endothelial cells at the value of
32.4, 25.15, and 73.7%, respectively, all these with statistically
significant difference; whereas SUSD2 expression was detected in
the endothelium, stromal, and uterine gland cells at 49.25, 63.0,
80.9%, respectively.

There was no discrete embryonic of mesenchymal stem cells
which contained only group-specific markers, rather both groups of markers
were expressed in all three types of cells with the highest expression in
the stromal cells and the lowest expression in the endothelial cells.
The stained cells also tend to be more numerous in the basal layer than in
functional layer. Thus, we conclude that the degree of stem cells is
maintained throughout all the three cell types, and the stromal cells are
more likely to be the most numerous and the least committed cells that

are maintained in the large pool of reserve stem cells in the endometrium.

Endometrium, embryonic stem cells, SOX2, Oct-4, mesenchymal stem cells,

CD146, CD140b, SUSD?2.
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Sulfated galactans induced increased expression of
anti-angiogenic isoform (VEGF b) of vascular
XXX

endothelial growth factor in cancer cells

Thannicha Sae-Lao*

David O. Bates** Kanokpan Wongprasert***

Sae-Lao T, Bates DO, Wongprasert K. Sulfated galactans induced increased expression of
anti-angiogenic isoform (VEGFmb) of vascular endothelial growth factor in cancer cells.

Chula Med J 2018 May — Jun; 62(3): 300 - 2

Background : Recently, sulfated galactans (SG) has been isolated from red seaweed
Gracilaria fisheri (G. fisheri) and has shown to inhibit proliferation and
migration of cholangiocarcinoma cells. Vascular endothelial growth factor
(VEGF) is a key regulator of tumor angiogenesis and metastasis. Alternative
splicing of VEGF results in the production of several VEGF isoforms with
different functions which are pro-angiogenic VEGFma isoforms and anti-
angiogenic VEGFmb isoforms. An upregulation of the pro-angiogenic
VEGFma and a drop in VEGFmb has been widely reported in human tumors.

Objectives : This study aimed to evaluate the anti-angiogenic activity of SG by
determining the expression of VEGF in two cancer cell lines including
cholangiocarcimoma cells, HUuCCA-1 and colorectal carcinoma cells,
HCT116.

Methods : Cells were treated with different concentrations of SG (0, 10, 20, 50 and
100ug/mi) for 24 h, then protein and RNA extracted. Expressions of VEGF
both pro-angiogenic and anti-angiogenic isoforms were determined using
VEGF-enzyme-linked immunosorbent assay (VEGF-ELISA) and quantitative

reverse transcription polymerase chain reaction (RT-gPCR).

* Faculty of Medicine, Siam University, Bangkok
** Cancer Biology, Division of Cancer and Stem Cells, University of Nottingham, Queen Medical Centre, Nottingham, United Kingdom

***Department of Anatomy, Faculty of Science, Mahidol University
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The results revealed that both cancer cell lines treatment with SG showed
decreased expression of VEGFma’ and increased expression of VEGFXXXb,
compared to untreated cells.

The results suggest that SG induced increased expression of anti-
angiogenic isoform VEGFmb possibly led to decreased angiogenic activity

of the cancer cells.

: Angiogenesis, cholangiocarcimoma cells, human colorectal carcinoma,

sulfated galactans, vascular endothelial growth factor.
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Localization and changes of tyrosine phosphorylated
proteins and B-actin in epididymis of rats treated

with valproic acid

Tarinee Sawatpanich*

Supatcharee Arun*,** Saranya Tongpan*
Amnart Chaichun* Apichakarn Sampannang*
Wannisa Sukhorum*** Chanwit Maneenin®***

Jaturon Burawat**** Sitthichai lamsaard¥*,**

Sawatpanich T, Arun S, Tongpan S, Chaichun A, Sampannang A, Sukhorum W, Maneenin
C, Burawat J, lamsaard S. Localization and changes of tyrosine phosphorylated proteins

and B-actin in epididymis of rats treated with valproic acid. Chula Med J 2018 May — Jun;

62(3): 303-5

Background : Tyrosine phosphorylated proteins have been localized and identified in
male reproductive tissues such as testis and capacitated / acrosome
reacted sperm, except the epididymis. Changes of such proteins are
associated with decreased sperm quality under valproic acid (VPA) treatment.

Objectives : This study aimed to investigate the presence and alterations of
protein phosphorylation in epididymal epithelium and fluid of rats treated
with VPA.

Methods :  Sixteen adult male rats were divided into control and VPA-treated groups

(n = 8/ each). Treated rats were injected with VPA (500 mg/ kgBW,
intraperitoneally) for 10 consecutive days. At the end of experiment,
the monoclonal anti-phosphotyrosine (clone 4G10) was used for immuno-
histochemistry to probe tyrosine phosphorylated proteins and also to
examine the expression of such proteins using Western blotting in

epididymal tissues and fluids.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University
**  Center for Research and Development of Herbal Health Product, Faculty of Pharmaceutical Sciences
*#* School of Medicine, Mae Fah Luang University

*#+k College of Medicine and Public Health, Ubon ratchathani University
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Results 1 The results showed that positive reactivity of phosphorylated proteins was
clearly observed in cytoplasmic principle cells, nuclei of apical & basal
cells and sperm mass surrounded with epididymal fluids. The profiles of
phosphorylated proteins in epididymal fluid were 182, 127, 80, 70, 57, 45,
34, and 31 kDas, respectively. Interestingly, VPA affected the changes of
phosphorylated proteins and beta-actin in the head, body, and tail
epididymal fluids.

Conclusion : We conclude that tyrosine phosphorylated proteins were detected in
epididymal epithelium and fluid. Expressions of these proteins and actin

were altered under VPA treating.

Keywords ¢ Localization, beta actin, tyrosine phosphorylated proteins, epididymal fluid.
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Active-based learning significantly promotes
lecture-based teaching as solution of

upper extremity clinical questions

Chittipong Tipbunjong*
Jongdee Nopparat* Supita Tanasawet*

Tulaporn Wongtawatchai* Jirawat Saetan*

Tipbunjong C, Nopparat J, Tanasawet S, Wongtawatchai T, Saetan J. Active-based learning
significantly promotes lecture-based teaching as solution of upper extremity clinical

questions. Chula Med J 2018 May — Jun; 62(3): 306 - 8

Background : Learning efficiency of the students has been based on both passive and
active activities.

Objective : This study aimed to elucidate the effectiveness of using combined
active- based learning and lecture-based teaching on students’ ability in
solving clinical questions in anatomy.

Methods : The topic of upper limb was taught by lecture-based method to 128
Traditional Thai Medical students without adding clinical knowledge into
the lecture. A week later, the pre-test containing clinical questions was
given to the students. Thereafter, three clinical cases on the upper limbs,
i.e., carpal tunnel syndrome, ulnar and radial nerve compressions, were
assigned to seven groups of students (n = 18 - 19) for self-directed
learning for 7 days. Then, all the groups were asked to present what they
have actively learned and discussed with others in front of the class.
Immediately, without being previously informed, all students were again

asked to do the same questions and in this step, it is defined as post-test.

*Department of Anatomy, Faculty of Science, Prince of Songkla University
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Our results showed that the average score of post-test (5.13 + 2.09) was
higher than that of pre-test (3.44 + 1.64). The score distribution curve of
pre-test showed the high peak and was shifted to the left side while those
of post-test showed normal flat bell-shaped distribution. Most students
(69.49%) significantly gained higher post-test scores while other attained
the same or lower score (11.02 and 19.49%, respectively). Considering the
grade point of each student, this combined learning method was suitable
only for students those invested A-C+ grades while the others receiving
C-E grades showed no improvement. The questionnaire reflected that nearly
all (96.87%) were satisfied with this combined learning and the teaching
methods. They accepted the importance of active-based learning as it can
greatly help understanding anatomy of the upper limbs (94.52%,).

This study indicated the success of combined learning of passive and

active methods in the course of anatomy.

Active-based learning, lecture-based teaching, upper limb.
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Lifespan extension by saponin-enriched extracts from
Holothuria leucospilota requires insulin/IGF

signaling pathway in Caenorhabditis elegans

Thitinan Kitisin* Prapaporn Jattujan*

Worawit Suphamungmee* Krai Meemon*

Kitisin T, Jattujan P, Suphamungmee W, Meemon K. Lifespan extension by saponin-
enriched extracts from Holothuria leucospilota requires insulin/IGF signaling pathway in

Caenorhabditis elegans. Chula Med J 2018 May — Jun; 62(3): 309 - 12

Background : Aging is an inevitable and naturally progress of becoming older in almost
all organisms including human. To promote health and delay aging, dietary
intervention appears more feasible, practical, and efficient method when
compared with genetic alteration approach. Recent studies suggested
that saponin-enriched extracts from Holothuroidea spp. exhibit neuro-
protective effects with anti-oxidant properties in Caenorhabditis elegans
model of neuro-degenerative diseases. However, little is known whether
and how saponin-enriched extracts from Holothuria leucospilota can delay
and prolong the lifespan of the whole organism.

Objectives : Therefore, this study aimed to investigate anti-aging effects of
saponin-enriched extracts from H. leucospilota on C. elegans.

Methods : In vivo supplementations of the diet with crude body wall solvent extracts
of H. leucospilota including body wall-ethanol (BW-ET) and body wall-
butanol (BW-BU) were performed in wild-type C. elegans to determine
lifespan extension, stress resistance, and aging biomarkers. Moreover,
mutants (loss-of-function) of C. elegans and gRT-PCR were used to
determine genetic requirements for lifespan extension. Fluorescence
imaging was used to determine an influence of nuclear translocation of

DAF-16 by crude body wall-extracts of H. leucospilota.

*Department of Anatomy, Faculty of Science, Mahidol University
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Results * BW-ET and BW-BU fractions (at 500 ug/mi) of H. leucospilota extracts
significantly increased the lifespan of C. elegans. Both fractions also
increased stress resistance of C. elegans to oxidative stress, heat shock,
and ultraviolet radiation. Treatment with BW-BU also reduced the lipofuscins
accumulation. Modulation of lifespan extension induced by BW extracts
required insulin/IGF signaling pathway involving AGE-1, DAF-16, SIR-2.1,
JNK-1, and up-regulation of DAF-16 target genes. Furthermore, BW-BU
treatment promoted nuclear localization of DAF-16: GFP in nematodes.

Conclusion : Thus, this study provides the anti-aging property of crude body wall
solvent-extracts of H. leucospilota and elucidate mechanisms underlying

longevity in vivo.

Keywords ¢ Holothuria leucospilota, longevity, aging intervention, Caenorhabditis

elegans.
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Molecular cloning and characteriation of Thioredoxin-like

protein from Fasciola gigantica

Narin Changklungmoa* Pornanan Kueakhai*
Laphatrada Yurasakpong* Kant Sangpairoj**
Thanaporn Thanasinpaiboon* Somjai Apisawetakan®***

Prasert Sobhon*** Kulathida Chaithirayanon**

Changklungmoa N, Kueakhai P, Yurasakpong L, Sangpairoj K, Thanasinpaiboon T,
Apisawetakan S, Sobhon P, Chaithirayanon K. Molecular cloning and characteriation of
Thioredoxin-like protein from Fasciola gigantica. Chula Med J 2018 May — Jun;62(3)
313-5

Background : In the tropical region, Fasciola gigantica is the trematode liver fluke that
causes fasciolosis in cattle and accidental human. Accumulating reports
showed that activity of anti-oxidant enzymes and non-enzymatic are
reduced in parasite-infected animals, leading to generation of free radicals
which impair cellular metabolism of the host. Furthermore, the parasites
could develop the host’s immune evasion by antioxidant enzymes. Aiming
to facilitate the elimination of parasites, antioxidant enzymes could be
cloned and characterized.

Objective ¢ The purpose of this study was to clone and characterize the thioredoxin-like
protein from adult F. gigantiica

Methods :  Thioredoxin-like protein (FGTXNDC17) was cloned by immunoscreening of
adult F. gigantica cDNA library using rabbit immune serum against
tegumental antigens. The amino acid sequence of thioredoxin-like protein
was analyzed by bioinformatics tools. The expression of this gene was

performed by in situ hybridization.

*  Faculty of Allied Health Sciences, Burapha University
**  Department of Anatomy, Faculty of Science, Mahidol University
*#* Department of Preclinical Science, Faculty of Medicine, Thammasat University

*#+k Department of Anatomy, Faculty of Medicine, Srinakharinwirot University
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Results * The FgTXNDC17 contained 689 base-pairs with 168 putative amino acids
of open reading frame. It has a highly conserved WCPDC motif with two
active-site Cys residues. Phylogenetic analysis performed by PAUP 4.0
program showed that FGTXNDC17 was most highly related to the
Schistosoma japonicum. The mRNA expression of FGTXNDC17 gene was
found in the caecal epithelial cells along the digestive tract of adult
F. gigantica.

Conclusion : FgTXNDC17 expressed in the caecum’s parasite which might be involved
with the digestive function. Thus, further explorations, including its
activity and vaccine should be assessed to evaluate for their therapeutic

potential against fasciolosis.

Keywords ¢ Fasciola gigantica, anti-oxidant enzymes, thioredoxin-like protein.
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Evaluation of drug targeting ErbB receptor family in

cholangiocarcinoma cells

Nantavadee Boonsri*
Tavan Janvilisri** Rutaiwan Tohtong**

Supeecha Kumkate*** Kanokpan Wongprasert*

Boonsri N, Janvilisri T, Tohtong R, Kumkate S, Wongprasert K. Evaluation of drug targeting
ErbB receptor family in cholangiocarcinoma cells. Chula Med J 2018 May — Jun; 62(3):
316-8

Background : Cholangiocarcinoma (CCA) or bile duct cancer is a malignant transformation
of the epithelial cells lining the biliary tract or cholangiocytes. CCA has a
poor prognosis with a high mortality rate as a consequence of the lack of
tool for early diagnostic, a poor understanding of the molecular biology of
the cholangiocyte transformation, and a consequent lack of effective drug
therapies. Tumor resection is currently the only potentially curative
treatment for CCA. In Thailand, the first-line chemotherapy, 5-Fluorouracil
(5-FU) regimen has been used as a basic protocol for treating CCA patients.
However, the response rate was only 0 - 40% with a median survival of
2—-12 months. Moreover, clinical trial of chemotherapy as well as targeting
drugs for CCA has not been performed in Thai patients. Epidermal growth
factor receptors or ErbB receptor family were found overexpressed in many
types of cancer. ErbB receptors and their downstream signaling pathways
have been reported as key regulators of cancer cell proliferation, migration,
metastasis and angiogenesis.

Objectives ¢ The present study aimed to study the differential expression of ErbB receptor
family and to determine the efficacy of drug targeting ErbB receptors family

in Thai CCA cell lines.

*  Department of Anatomy, Faculty of Science, Mahidol University
** Department of Biochemistry, Faculty of Science, Mahidol University

***Department of Biology, Faculty of Science, Mahidol University
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Methods

Results

Conclusion

Keywords

The differential expression of ErbB receptor family in CCA cell lines was
determined by Western blotting and qRT-PCR. The efficacy of drug
targeting ErbB receptors family was determined using ErbB inhibitors and
combination treatment with chemotherapy drugs.

The results demonstrate that the Thai CCA cell lines express different type
of ErbB receptors. Treatments the CCA cell lines with drug targeting ErbB
receptors showed CCA cell proliferation inhibited. In addition, the combined
tfreatment of ErbB inhibitors with chemotherapy drugs showed synergistic
effect.

The present study demonstrates that drug targeting ErbB receptors show
efficacy in inhibiting CCA cell proliferation. This study provides basic
knowledge in differential expression of ErbB receptors and the
responsiveness of Thai CCA cell lines to chemotherapy drug and/or ErbB

targeting drugs which could be considered for a guideline for CCA therapy.

Cholangiocarcinoma, ErbB receptors, targeted drugs, chemotherapy drug.
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3D Reconstruction of developing hearts

in chick embryos

Nichapa Chandee*,** Nutmethee Kleuwphunga*
Pakpoom Thintharua* Monsicha Somrit*
Somyoth Sridurongrit* Chinnawut Suriyonplengseang*

Wattana Weerachatyanukul* Somluk Asuvapongpatana*

Chandee N, Kleuwphunga N, Thintharua P, Somrit M, Sridurongrit S, Suriyonplengseang
C, Weerachatyanukul W, Asuvapongpatana S. 3D Reconstruction of developing hearts in

chick embryos. Chula Med J 2018 May — Jun; 62(3): 319 - 21

Background : The cardiovascular system primarily develops at mid-third weeks to its full
function during the embryonic period. The embryo requires vascular pump
for providing the nutrition, exchanging metabolic waste, oxygen and carbon
dioxide in the intrauterine life. Heart formation is a complex event that
requires several factors. Based on its complex formation, information at
3D level is the best tool to precisely demonstrate its development in details.

Objectives ¢ This study aimed to reconstruct 3D images of the developing hearts
in the 9-day-chick embryos.

Methods ¢ The heart was fixed in Bouin solution, dehydrated with graded series of
alcohol and embedded in paraffin wax. The heart tissues were cut into serial
sections followed by H&E staining. The images of the heart tissue were
acquired by an Olympus slide scanner and reconstructed to be 3D images

with Amira software.

* Department of Anatomy, Faculty of Science, Mahidol University

** School of Allied Health Science, Walailak University
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Results : The heart chambers of chick embryos were well-identified at the 4" day
including interatrial septum between 2 atria and the endocardial cushions
were clearly visible which later formed in the atrioventricular canal.
The cushions were later fused together and separated the atrioventricular
canal into 2 channels. Meanwhile, the interventricular septum grew
forward to fuse with the cushion. During formation of interventricular
septum, the atrioventricular valves were also formed. Apart from the well-
identified structures of the developing heart, 3D reconstructed images also
offered the organization and relationship of each structure in a highly
precise orientation (in all directions) as well as a volumetric analysis in
the structures of interest. This route of data analysis would serve as a
platform to compare between normal developing structures with those
pathological ones that will be meaningful in both spatial and temporal
information for developing structure comparison.

Conclusion ¢ We demonstrated a 3D reconstruction of 9-day-old developing heart in
chick embryos revealing the heart chambers formation and their related

structures.

Keywords : 3D reconstruction, heart, development, endocardial cushion, atrioventricular

septum.
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Types and morphometric study of calcaneal articular

facets on human tali of Thai population

Nichapa Phunchago*
Nongnut Uabundit* Kowit Chaisiwamongkol*

Amnart Chaichun* Sitthichai Lamsaard*

Phunchago N, Uabundit N, Chaisiwamongkol K, Chaichun A, Lamsaard S. Types and
morphometric study of calcaneal articular facets on human tali of Thai population. Chula
Med J 2018 May — Jun; 62(3): 322 - 4

Background : Patterns and variant morphometries of calcaneal articular facets on
the talus are concerned before performing of joint ankle surgery, including
used as sex determination. Types of talar facets have been documented
in many populations except that of the Thai race.

Objective *  This study attempted to classify the types of talus facets and to measure
the facet lengths on dried tali of Thais.

Methods * The 372 dried tali (204 males,168 females) from Khon Kaen University
Bone Collection were observed for variant types and measured for their
facet lengths.

Results : The facets were classified into 6 types, namely: type I, the facets are
separated (1.88%); type Il (A), the anterior and middle facets are partially
connected with predominant ridge (34.68%); type Il (B), the anterior and
middle facets are partially connected with slight ridge (32.53%); type I,
the anterior and middle facets are fully fused to form a single facet (2.96%);
type 1V, the anterior and middle facets are partially separated by a ridge
and partly by a groove (27.42%); type V, all facets are continuous fused to
form a single facet (0.54%). In addition, the morphometric lengths of AP
(anterior o posterior process) and ML1 and ML2 (medial to lateral process)
in the male are significantly greater than those of the female. The AP, ML,
and ML2 of male are 56.71 £ 0.16, 41.63 £ 0.18, and 37.85 £ 0.36 mm,
while of female are 51.21 £ 0.12, 37.74 £ 0.16, and 33.85 £ 0.28 mm,

respectively.

*Department of Anatomy, Faculty of Medicine, Khon Kaen University
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Conclusion : This incidence can be used as ankle surgery consideration and an

anthropological marker for sex determination of unidentified talus.

Keywords ¢ Types, morphometry, calcaneal articular facets, Thai talus.
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Flipped classroom helps improve students’ learning
outcome in basic human anatomy

of special sense organs

Nutcharin Pakdeewong*

Pakdeewong N. Flipped classroom helps improve students’ learning outcome in basic

human anatomy of special sense organs. Chula Med J 2018 May - Jun; 62(3): 325 -6

Background : Teaching anatomy of special sense organs is challenging to educators
globally, due to its complexity and limitation of time frame. A flipped
classroom is a teaching method which has been increasingly used in
higher education. However, the results of several studies on students’
learning outcomes by such method were still inconclusive.

Objective : To compare the effectiveness of anatomy pedagogy between conventional
lecture and flipped classroom in Thai students.

Methods : The present study retrospectively compared the summative examination
scores of students taking Basic Anatomy for allied health profession
undergraduate program between conventional lecture (n = 217) and flipped
classroom (n = 224) in 2016 and 2017. Their satisfactions were also
compared by online questionnaires.

Results * The statistical analysis revealed that the flipped classroom method showed
significantly higher scores when compared to the traditional style of
lecturing (P < 0.001). The level of student satisfaction was high and
comparable between groups (P = 0.408).

Conclusion : The flipped classroom is one of the effective learning methods that can
improve students’ knowledge achievement. Further studies are necessary
to approve the effects of this method on the knowledge retention and their

long-term learning behavior.

Keywords ¢ Anatomy, flipped classroom, paramedical students.

*Department of Anatomy, Faculty of Medicine, Chiang Mai University
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Association study of catechol-O-methyltransferase
(COMT) genotype on executive cognitive function
in healthy volunteers: A preliminary study

in Thai subjects

Bupachad Khanthiyong* Samur Thanoi*

Gavin P. Reynolds*,** Sutisa Nudmamud-Thanoi*

Khanthiyong B, Thanoi S, Reynolds GP, Nudmamud-Thanoi S. Association study of
catechol-O-methyltransferase (COMT) genotype on executive cognitive function in healthy
volunteers: A preliminary study in Thai subjects. Chula Med J 2018 May — Jun; 62(3):
327-30

Background : Catechol-O-methyltransferase (COMT) is an enzyme responsible for
degradation of dopamine, important for executive cognitive function in
humans. There are many studies reporting associations of the COMT
Val158Met (rs4680) polymorphism with executive cognitive function in
healthy volunteers, although this has been little studied in Thailand.
Furthermore, the influence of age and sex on this association remains
unclear.

Objective : Therefore, this study was designed to investigate the association of gene
polymorphisms of the COMT gene with executive cognitive function in healthy
volunteers and the relationship with age and sex.

Methods * One hundred thirty-one Thai healthy volunteers in the age range of 20 to
65 years were enrolled. Genotyping of rs4680 was performed using PCR
restriction fragment length polymorphism method and executive cognitive

function was assessed using the Wisconsin Card Sorting Test (WCST).

* Department of Anatomy and Centre of Excellence in Medical Biotechnology, Faculty of Medical Science, Naresuan University

** Bjomolecular Sciences Research Centre, Sheffield Hallam University, Sheffield, United Kingdom
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Results 1 rs4680 showed a significant association with several measures from
the WCST: total errors (P < 0.038), total correct (P < 0.047), total cards
(P < 0.019) in which the Met/Met genotype was associated with the best,
and Val/VVal with the poorest, performance of executive cognitive function.
Moreover, Met allele carriers showed significantly lower scores of total
error (P = 0.023), and total card (P = 0.013) than the Val/Val genotype but
showed higher scores of total correct (P = 0.023). Additionally, we found
that there were significant correlations between age and WCST in total error,
percentage of total error, percentage of total correct, total cards, first
category, category completed (P < 0.000, P < 0.011, P < 0.001, P < 0.001,
P < 0.009, P < 0.002 respectively). Moreover, there was a significant
relationship between sex and WCST in total error, percentage of total error,
percentage of total correct, total cards, category completed (P < 0.007,
P < 0.009, P <0.008, P <0.014, P < 0.006 respectively). Correcting for
age and sex in the analysis of the association between COMT genotype
and WCST measures, a significant effect of genotype remained for total
correct (P =10.021).

Conclusion : These findings indicate that executive cognitive function is associated
with COMT genotype and influenced by age and sex in healthy Thai

subjects.

Keywords . Catechol-O-methyitransferase (COMT), Wisconsin card sorting test (WCST),

executive cognitive function, single nucleotide polymorphism (SNP).
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Epigenetic changes in white blood cells caused

by secretion from colon cancer cells

Papatson Boonsongserm*

Nakarin Kitkumthorn**,*** Apiwat Mutirangura®**

Boonsongserm P, Kitkumthorn N, Mutirangura A. Epigenetic changes in white blood
cells caused by secretion from colon cancer cells. Chula Med J 2018 May - Jun;
62(3): 331 -2

Background : Colon cancer is the 37 most common cancers and the 4" leading causes
of death worldwide. Our recent study has discovered epigenetic changes
in white blood cells caused by the secretion from breast cancer cells.

Objective . This study aimed to investigate the epigenetic changes in white
blood cells from colon cell secretion.

Methods :  Genome wide DNA methylation profiling of co-cultured Peripheral blood
mononuclear cell (PBMCs) was generated by lllumina Infinium Methylation
EPIC Bead Chip. Additional data derived from GENBANK (www.ncbi.nlm.
nih.gov, GSE10715 and GSE11545) were included to be analyzed for
candidate genes by CU-DREAM program. Finally, real-time methylation
specific PCR (MSP) was performed to examine a candidate gene that had
methylation changes in white blood cells of colon cancer patients compared
to healthy controls.

Results : Comparison between white blood cells from colon cancer patients and
white blood cells from healthy controls was obsened. One candidate gene
was displayed by increase of methylation at significant level.

Conclusion : [n summary, we demonstrate that epigenetic changes in white blood cells
were caused by the secretion from colon cancer cells. This study leads us
to further experiments that search for tumor markers for colon cancer

screening.

Keywords ¢ Colon cancer, co-culture, CU-DREAM, microarray, real-time MSP.

* Graduate School, Faculty of Medicine, Chulalongkorn University
** Department of Oral Biology, Faculty of Dentistry, Mahidol University

***Center of Excellence in Molecular Genetics of Cancer and Human Disease, Faculty o Medicine, Chulalongkorn University
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High carotid bifurcation: Anatomical consideration

and clinical correlation

Pattama Amarttayakong*

Worawut Woraputtaporn* Sukrit Sangkhano**

Waranon Munkong*** Nawaporn Techataweewan*

Background

Objective

Methods

Results

Conclusion

Keywords

Amarttayakong P, Woraputtaporn W, Sangkhano S, Munkong W, Techataweewan N. High
carotid bifurcation: Anatomical consideration and clinical correlation. Chula Med J 2018

May - Jun; 62(3): 333 -4

High carotid bifurcation, in clinical practice implies difficult surgical access
and encounters potential risk of nearby structures. This pattern can alter
surgical plan of arterial treatment from carotid endarterectomy to carotid
artery stenting. High carotid bifurcation, however, still needs more
definitive indicating point.

This study aimed to determine high carotid bifurcation in 50 computed
tomographic carotid angiograms (100 common carotid arteries).

Vertical distance from the mastoid process to carotid bifurcation was
measured. High bifurcation was determined with the highest quartile of

the distance.

: Average distance was 4.55 £ 1.09 cm. Cut-off point for the highest

quartile of carotid bifurcations was 3.69 cm. Bifurcations within 3.5 cm of
the vertical distance from the mastoid process were in the highest quartile

with sensitivity of 84.0% and specificity of 100%.

: A vertical distance within 3.5 cm from the mastoid process is suggested

as a reliable indicator of high carotid bifurcation that should be applied

for selection of carotid artery treatment.

High carotid bifurcation, mastoid process, endarterectomy, carotid stenting,

carotid angiogram.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University
** School of Public Health, Walailak University

***Department of Radiology, Faculty of Medicine, Khon Kaen University
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GFAP and S100 expression in mice developing brains

Pornkanok Nimnoi* Wongsakorn Siripan*
Sreekanth Gopinathan Pillai* Chairat Turbpaiboon*

Boonrat Tassaneetrithep** Supin Chompoopong*

Nimnoi P, Siripan W, Pillai SG, Turbpaiboon C, Tassaneetrithep B, Chompoopong S.
GFAP and S100 expression in mice developing brains. Chula Med J 2018 May — Jun;
62(3): 335-8

Background : Glial fibrillary acidic protein (GFAP) is an intermediate filament (IF) class Il
protein which also includes vimentin and nestin. This class is important
for the brain to accommodate neural activities and changes during
development. S100 proteins are small calcium binding proteins encoded
by genes located in the epidermal differentiation complex (EDC). S100
proteins have a low binding affinity for calcium which increase dramatically
to control a cellular activity in the presence of a target. It is highly
expressed in astrocytes. This study determines the pattern of GFAP and
S100 expression related to postnatal brain development in ICR Mice.

Objectives : This study aimed to evaluate glial fibrillary acidic protein (GFAP) and
S7100 expression related to brain development of ICR mice fetus day 17
(E17) and postnatal day 3 (P3), 5 (P5) and 7 (P7).

Methods : Whole body of fetus day 17 (E17) and brains of postnatal day 3 (P3), 5 (P5)
and 7 (P7) ICR mice were included for GFAP and S100 immunoperoxidase
staining in paraffin sections. The GFAP and S100 immunoreactivity in
subgranular zone (SGZ) of hippocampus were compared. GFAP and
S100 expression in brain tissues of P3, P5 and P7 mice were also determined
by Western Blot analysis.

Results : In SGZ of hippocampus, GFAP expression was shown in the early phase
of postnatal development, then subsequently decreased from P3, P5, and
P7 but not found in E17. However, S100 staining was shown in E17

particularly in ependymal area, and also in P3, P5 and decrease in P7.

* Department of Anatomy, Faculty of Medicine Siriraj Hospital, Mahidol University

** Office for Research and Development Faculty of Medicine Siriraj Hospital, Mahidol University
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Conclusion : Astrocytes are very sensitive to alteration in the brain environment and
always respond as activated astrocytes, therefore, this study was elucidated
the potential markers, GFAP and S100 in developing hippocampus. GFAP,
a class Il intermediate filament, is found in the mature and developing
astrocytes. S100, a small, acidic calcium binding protein is synthesized
and released from glial cells as an astroglial derived neurotrophic factor
involved in neuroplasticity. More early expression of S100 is associated
with its proliferative potential and migration of undifferentiated neuroblasts
and astrocytes as described by previous report. This finding provides
valuable information on the developmental processes, the different
expression of GFAP and S100 are useful to understand not only brain

functions but also brain developmental defects in offspring mice.

Keywords * GFAP, S100, subgranular zone, poastnatal development, astrocytes.
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Evaluation of high quality bioflocs for fish meal protein
substitution on growth performance and

immunostimulant activity of shrimp

Phennapa Promthale*

Boonsirm Withyachumnarnkul** *** Kanokpan Wongprasert*

Promthale P, Withyachumnarnkul B, Wongprasert K. Evaluation of high quality bioflocs
for fish meal protein substitution on growth performance and immunostimulant activity

of shrimp. Chula Med J 2018 May — Jun; 62(3): 339 - 41

Background : Fish meal is the main source of protein in the shrimp feed and is normally
derived from trash fish. As such, production of fish meal has adverse
effect on marine environment by taking away small and juvenile fish leading
fo depletion of marine species. Therefore, alternative sources of protein to
substitute fish meal are highly needed for aquaculture industry. It has been
reported that bioflocs is a good source of protein.

Objectives * This study therefore aimed to evaluate the components and nutritional
values of bioflocs, the replacement of fish meal with bioflocs meal, and to
determine the effects of bioflocs feed on growth rate and immune activities
of shrimp.

Methods : Bioflocs were harvested from the shrimp ponds at Shrimp Village, Chaiya
District, Surat-Thani, Thailand. The microorganisms in bioflocs were
identified using scanning electron microscopy (SEM). The total protein,
lipid contents, amino acid and fatty acid profiles of bioflocs were determined
by proximate analysis, high performance liquid chromatography (HPLC)
and gas chromatography (GC), respectively. The five dietary bioflocs
recipes (% to replace fish meal: 0%, 25%, 50%, 75% and 100%) were fed
to shrimp for 6 weeks and growth performance, survival rate and immune

parameters determined.

*  Department of Anatomy, Faculty of Science, Mahidol University
** Aqua Academy Farm, Tha Chana District, Surat Thani

***Department of Anatomy, Faculty of Science, Prince of Songkla University
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Results ¢ The results showed that the major microorganisms in the bioflocs were a
variety of bacteria, zooplanktons (especially amphipod) and microalgae.
The total protein in bioflocs was 47.91 *+ 1.16% and total lipid was
7.72 £ 0.15% (dried weight). The percentage of essential amino acids
and fatty acids in bioflocs were comparable to fish meal. All growth
parameters of shrimp fed with 25 and 50% bioflocs showed no significant
difference from normal feed. The survival rate and the levels of immune
parameters in all biofloc treatment groups were significantly higher than
normal feed.

Conclusion : In conclusion, the present study demonstrates the potential use of bioflocs
to replace fish meal protein in shrimp feed pellets and additionally to

enhance shrimp immune activities.

Keywords : Bioflocs, fish meal protein, shrimp feed, immune parameters.
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Sea cucumber (Holothuria scabra) extracts attenuate

memory deficits in vascular dementia in mice

Farhana Padungraksart*

Thitipong Naowasiri* Narawut Pakaprot**

Thanaporn Rungruang* Thongchai Taechowisan®**

Prasert Sobhon**** Supin Chompoopong*

Padungraksart F, Naowasiri T, Pakaprot N, Rungruang T, Taechowisan T, Sobhon P,

Chompoopong S. Sea Cucumber (Holothuria scabra) extracts attenuate memory deficits

in vascular dementia mice. Chula Med J 2018 May — Jun; 62(3): 342 -5

Background

Objective

Methods

Sea cucumber (Holothuria scabra) extract or HSE contains several kinds of
Ssubstances that can serve as natural health products such as saponins or
triterpene glycosides. Pharmacological studies indicate anti-inflammatory
and anticancer properties of the sea cucumber saponins that may
enhance learning and memory and promote brain functions.

To determine therapeutic potential of HsE as an alternative treatment for
vascular dementia, cerebral hypoperfusion was induced by modified
common carotid artery occlusion in 60 ICR mice.

After arterial occlusion, HSE was injected intraperitoneally for 10 days in
HSsE treated group, then Morris water maze and voice cued fear conditioning
test were performed. At the end of the experiment, eye balls and brains
of sacrificed mice were dissected for histopathological studies of retinal
layers, white mater (WM) damage in corpus callosum, pyramidal cell death

in hippocampal CA1 and level of TNF-O( and IL-1 ﬁ in serum and brains.

*  Department of Anatomy, Faculty of Medicine Siriraj Hospital, Mahidol University

**  Department of Physiology, Faculty of Medicine Siriraj Hospital, Mahidol University

*#* Department of Microbiology, Faculty of Science, Silpakorn University

4% Department of Anatomy, Faculty of Science, Mahidol University
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Results

Conclusion

Keywords

The expression of TNF-O( and IL-1 B in serum and brain were significantly
decreased in HSE treated group when compared to occlusion group. HsE
significantly improved memory retention at P < 0.05, treated group swam
up to platform with less escape latency time (14.69 * 2.12 sec) than
occlusion group (21.54 * 3.22 sec). The memory retention with increased
freezing behavior was also significantly increased from 12.96% * 4.91 to
49.53% £ 9.72%, at P < 0.001. The decreased pyramidal cell death in
hippocampal CA1 area, improved retina and WM damages related to
decrease in TNF-OCand IL-1 B level in serum and brains.

HSE showed therapeutic effects against cerebral hypoperfusion and
attenuated memory deficits. The decreased pyramidal cell death in
hippocampal CA1 area, improved retina and WM damages related to
decrease in TNF-OC and IL-1 ﬁ level in serum and brains; therefore, the role

of HSE may be described by its anti-inflammatory effect.

Sea cucumber, cerebral hypoperfusion, anti-inflammation, CA1.
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Involvement of fucosylated glycoproteins in gills
of giant freshwater prawns in Macrobrachium

rosenbergii Nodavirus binding process

Monsicha Somrit* Wattana Weerachatyanukul*

Somluk Asuvapongpattana* Atthaboon Watthammawut**

Somrit M, Weerachatyanukul W, Asuvapongpattana S, Watthammawut A. Involvement of
fucosylated glycoproteins in gills of giant freshwater prawns in Macrobrachium rosenbergii
Nodavirus binding process. Chula Med J 2018 May — Jun; 62(3): 346 - 8

Background : The giant freshwater prawn Macrobrachium rosenbergii is important species
for aquaculture industries in Thailand. However, aquaculture of this species
of prawn has been beset many issues, and in particular by the afflictions
of many water-borne diseases. White-tail disease (WTD) is one of the most
devastating, as the disease can cause complete mortality of young
offspring in closed rearing ponds. Our understanding of the infection
process of the etiological agent of WTD Macrobrachium rosenbergii
Nodavirus (MrNV) is relatively limited. Nevertheless, as many other non-
envelop viruses have been shown to utilize glycomoities on host surfaces
as binding molecules; these previous studies have led to our interest in
studying possible glycomoieties that may serve as interacting molecules
in the targeted tissues of the virus.

Objective . To study the glycomoieties that may serve as interacting molecules in
the targeted tissues (gills and hepatopancreas) of the virus.

Methods ¢ To confirm that the gills and hepatopancreas are MrNV-targeted tissues,
these tissues were challenged with MrNV, probed with a virus specific
antibody, and observed by fluorescence microscopy. We then compared
protein profiles and used lectin probing to search for the existence of
specific carbohydrate moieties on the surface of these two tissues using

SDS-PAGE, immunofluorescence and GC/MS techniques.

* Department of Anatomy, Faculty of Science, Mahidol University

** Department of Anatomy, Faculty of Medicine, Srinakharinwirot Universiy
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Results

Conclusion

Keywords

We found that protein and carbohydrate profiles were relatively different in
the gills and hepatopancreas tissues. Given that the results showed
fucose levels were higher in the gills than in the hepatopancreas, we used
fucose-specific lectin UEA-I and free fucose to competitively inhibit MrNV-
VLPs in binding with the respective tissues. Immunofluorescence and
ELISA results suggested that these substances were able to significantly
reduce MrNV-VLP binding in the gills but not in the hepatopancreas.

This study was able to demonstrate the existence of a highly unique
glycosylation in gill tissues susceptible to MrNV binding, and that
fucosylation is important in this interaction. This should lead to the

development of fucose-based molecules to prevent WTD in the future.

Nodavirus, MrNV infection tissues, carbohydrate moieties, glycoproteins.
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MPTP-induced parkinsonism in mouse model
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their distribution in motor cortex of MPTP-induced parkinsonism in mouse model. Chula

Med J 2018 May — Jun; 62(3): 349 - 52

Background

Objectives

Methods

Parkinson’s disease (PD) is a neurodegenerative disorder caused by
deterioration of dopaminergic neurons in substantia nigra pars compacta
(SNc). Deregulaion of lipid and free fatty acid metabolisms contribute to
various neurological diseases, including PD.

The objective of this study was to investigate changes in the levels of lipids
and visualization of the distribution of lipids in motor cortex of 1 — methyl —
4 - phenyl -1, 2, 3, 6 - tetrahydropyridine (MPTP)-induced parkinsonism
mice by using matrix-assisted laser desorption/ionization imaging mass
spectrometry (MALDI-IMS).

The mice were divided into 3 groups, namely: control, acute and subacute
MPTP-induced parkinsonism groups. Motor performance was assessed
at day 0, 3, 7, 14, and 21 and they were then sacrificed and their brains
removed. Spatial distribution of phospholipids in motor cortex of MPTP-

induced and control mice were studies by using MALDI-IMS.

Kok
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Department of Anatomy, Faculty of Science, Mahidol University
Mahidol University, Nakhonsawan Campus
Expert Centre of Innovative Health Food, Thailand Institute of Scientific and Technological Research

Faculty of Allied Health Sciences, Burapha University
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Results : Seven phosphatidylcholine (PCs) were not changed between 3 groups.
Four identified PCS were increased by time-dependent manner in the
3 groups. Seven PCs decreased in acute and subacute MPTP-induced
mice. In addition, PCs with polyunsaturated fatty acids (PUFAs) such as
omega-6, 20:4 (Arachidonic acid, ARA) and omega -3, 22:6 (Docosahexaenoic
acid, DHA) decreased in acute MPTP-induced and more decreased in
Subacute-induced mice when compared with the control.

Conclusion : The level of lipid changes in motor cortex such as PCs with ARA decreased
in acute and subacute MPTP-induced mice and obviously observed from
day 3 to 21. This study suggests that the changes in levels and modulations

of lipids in the brain are linked to PD.

Keywords . Parkinson’s disease, MPTP, lipid alterations, polyunsaturated fatty acids,

(MALDI - IMS).
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Effect of melatonin on the expression of BACE1, marker of

Alzheimer’s disease, in the hippocampus of aging rats

Ratchadaporn Pramong*

Piyarat Govitrapong**,*** Pansiri Phansuwan-Pujito*

Pramong R, Govitrapong P, Phansuwan-Pujito P. Effect of melatonin on the expression
of BACE1, marker of Alzheimer’s disease, in the hippocampus of aging rats. Chula Med J

2018 May - Jun; 62(3): 353 -5

Background : Aging is defined as gradual irreversible deteriorations of physical and mental
functions that lead to increased risks of neurodegenerative diseases,
including Alzheimer’s disease (AD). BACET is the a major enzyme that
involves in plaque formation in aged brains of aging and AD patients.
The hippocampus, a brain area that plays an important role in learning and
memory, is one of the first areas to be affected by AD. Interestingly,
disruptions of both sleep and circadian rhythms have long been associated
with aging. Moreover, the level of melatonin, a hormone acting as an
endogenous circadian time cue, is very low at the time of aging.

Objectives : Therefore, this study aimed to investigate the effect of time, age on
the circadian rhythm that links to Alzheimer’ marker, BACET1, in rat
hippocampus; and also study the effect of melatonin on the expression of
BACE1 both mRNA and protein.

Methods : Melatonin treated group were given melatonin dissolved in tap water
(20 mg/l) during the nighttime for 2 months. The expression of BACE1
mRNA and protein in adult (2 months) and aging (24 months) at 12 hours
apart (Zeitgeber time (ZT) 08 and ZT20 were studied by using real-time

PCR and Western blot analysis, respectively.

*  Department of Anatomy, Faculty of Medicine, Srinakharinwirot University
** Chulabhorn Royal Academy, Chulabhorn Graduate Institute

***Research Center for Neuroscience, Institute of Molecular Biosciences, Mahidol University
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Results * In 2-month-old rats, the expressions of both BACET mRNA and protein
were in the circadian rhythm with the maximal values of at ZT11 and ZT23,
respectively. In old-aged group, BACE1 showed a significantly increased
and no rhythmic expression. Moreover, melatonin administration in
drinking water during the nighttime for 2 months was able to decrease
BACE1 mRNA and protein levels in the hippocampus.

Conclusion : The present study suggests that melatonin may be a potential protective

and anti-amyloidoginic agent for slowing down or stopping AD.

Keywords ¢ BACET1, hippocampus, aging, melatonin, circadian rhythm, Alzheimer’s

disease.
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Holothuria scabra extract induces apoptosis

in breast cancer cell line

Laphatrada Yurasakpong*
Somjai Apisawetakan** Kanta Pranweerapaiboon*

Prasert Sobhon* ***  Kulathida Chaithirayanon*

Yurasakpong L, Apisawetakan S, Pranweerapaiboon K, Sobhon P, Chaithirayanon K.
Holothuria scabra extract induces apoptosis in breast cancer cell line. Chula Med J 2018

May — Jun;62(3): 356 - 8

Background : Triple-negative breast cancer is the most aggressive subtype of breast
cancer. It is generally more difficult to treat using conventional therapy
due to the lack of all three receptors including estrogen, progesterone and
Her2/neu receptors. Holothuria scabra, a species of sea cucumber in
the family Holothuriidae, is known to have multiple bioactive compounds
including phenolic molecules, chondroitin sulfate, fucoid and tripertene
glycoside; some of which have important pharmacological and biological
properties, especially for induction of apoptosis in cancer cells. It could
be useful for the treatment of the triple-negative breast cancer.

Objective : The aim of this study was to determine the effect of ethyl-acetate extract
fraction from body wall (BWEA) of H. scabra on apoptosis in vitro model

Methods ¢ Human adenocarcinoma cell line, MDA-MB-231 cells were treated with
various concentrations of BWEA at 24 and 48 h. MTT assay was performed
to test the cytotoxicity. Subsequently, cells undergoing apoptosis were
observed by Hoechst 2231 staining. The expressions of apoptosis

markers were quantified using Western blot analysis.

*  Department of Anatomy, Faculty of Science, Mahidol University
** Department of Anatomy, Faculty of Medicine, Srinakharinwirot University

***Department of Allied Health Sciences, Burapha University, Chonburi Province
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Results

Conclusion

Keywords

MTT assay showed that BWEA extract from H. scabra inhibited cell
viability of MDA-MB-231 cells with an /C5O of 45.26 ug/ml at 24 h. Hoechst
staining revealed nuclear fragmentation and condensation after the extract
treatment. Western blot analyses showed significantly increased
expressions of pro-apoptotic BAX, caspase-3, and caspase-9, as well as

decreased expressions of anti-apoptotic Bcl-2.

¢ Our results suggested that BWEA extract from H. scabra could inhibit

the proliferation and induction of apoptosis in MDA-MB-231 cells.

Holothuria scabra, breast cancer, anti-cancer, apoptosis.
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Neuroprotective effect of protein hydrolysate from

pigmented rice against Ab-injected rats

Wanassanan Pannangrong*,** Bungorn Sripanidkulchai**

Jariya Umka Welbat*,*** \Wunnee Chaijaroonkhanarak*

Pannangrong W, Sripanidkulchai B, Welbat JU, Chaijaroonkhanarak W. Neuroprotective
effect of protein hydrolysate from pigmented rice against AB-injected rats. Chula Med J

2018 May — Jun; 62(3): 359 - 61

Background : Bioactive food-derived peptides possess the ability to promote wellness
or reduce the risk of diseases. The natural antioxidants have been proposed
as alternative therapeutic agents for Alzheimer’s disease. It also has been
reported that pigmented rice (Oryza sativa L.) has natural antioxidants.

Objective : The present study aimed to determine the neuroprotective effect of
protein hydrolysate from pigmented rice (HPR) against B-amyloid injected
rats.

Methods * Male adult Sparge Dawley rats were orally given aqueous protein
hydrolysate extract of Oryza sativa L. at various doses ranging from 10, 20,
and 40 mg/kg BW for 8 weeks. At day 56, Af31-42 was injected via both
sides of lateral ventricles. After 1 week of AP injection, the rats were tested
for cognitive performance using Morris water maze and Novel object
recognition tasks.

Results 2 AP1-42 obviously exhibited cognitive deficits by increasing escape latency
time, decreasing retention time and the discriminative index. When
compared to the V plus AP group, the HPR20-, HPR40-treated rats showed
a significantly shorter escape latency time, longer retention time, and higher
discriminative index during 5 minutes and 24-hour delay testing phase,
reflecting the increase of learning capacity, short-term and long-term spatial

memory, and recognition memory of HPR.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University
** Center for Research and Development of Herbal Health Products, Khon Kaen University

***Neuroscience Research and Development Group, Khon Kaen University
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Conclusion : These findings reveal initial evidence that HPR may be benefit to be used

for neuroprotective effect.

Keywords * Protein hydrolysate, morris water maze, novel object recognition, spatial

memory.
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Types of acromion process: A preliminary study

in scapulae of people in Northeast Thailand
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Background

Objective

Methods

Results

Conclusion

Keywords

Chaijaroonkhanarak W, Amarttayakong P, Ratanasuwan S, Chaichun A, Pannangrong W,
Prachaney P, Welbart JU. Types of acromion process: A preliminary study in scapulae of
people in Northeast Thailand. Chula Med J 2018 May — Jun; 62(3): 362 - 3

Rotator cuff pathology is common cause of shoulder pain and has also
been correlated with the variation of the acromion morphology. The different
forms of acromion process have never been reported in people living in
the Northeast of Thailand.

The purpose of this study was to classify shapes of the acromion process
in Northeast Thai scapulae.

A total of 47 cases (94 sides) of dried human scapulae of people living in
Northeastern Thailand with known age and sex, derived from the Department
of Anatomy, Faculty of Medicine, Khon Kaen University, were used. All
acromion processes were examined through visual inspection. Their shapes
were classified according to the Bigliani classification, namely, type |
(flat), type Il (curved) and type Il (hooked).

The distribution of types of the acromion process were identified as type |
in 25 specimens (26.6%) and as type Il in 69 sides of scapulae (73.4%).
No type Il acromion process was found. Most scapulae, 44 paired (93.6%)
from 47 cases showed bilaterally symmetric shapes of acromion processes.
The bilateral curved acromion was the most common type found in 33
paired (75%) while the bilateral flat acromion was detected in 11 paired
(25%). Unilateral shape of acromion was observed in only 3 paired (6.4%).
This study provides a preliminary anatomical information regarding
the shape of the acromion process in Northeast Thai population.

Acromion process, Northeast Thailand, scapulae, variation.

* Departments of Anatomy, Faculty of Medicine, Khon Kaen University

** Neuroscience Research and Development Group, Khon Kaen University



Vol. 62 No.3

May - June 2018

363

s

36

o

3]
a

a54

2"

mquawaamsﬁﬁﬁ'ﬂ

Uszdam

35n15N1398

NANISANY

7556 deasymAmnsny, dnan antneng, aNAS SAUGITI, 81w lyegu, dEdun
wdurnesas, U1sams Uszaziug, 3581 a1A1 LIauIn. sUwuuas acromion process:
msﬁn‘mvﬁaamu‘lunss@lna&ﬁnmulwamnmi’uaamﬁmmﬁa. IRIAINTAULITAS

2561 W.A. — §.9.; 62 (3): 362 - 3

: wenganmyeaduye iaufuanumgia Ui ludeinistaalua

UASWUIIAAIINANA WS ALA N MULs Y891 U89 acromion
process H9lUNUTIENIUNIPAN S UARITLFUULLTUANANTTUYD

acromion process luaulng

: WeAnwIguLLaes acromion process lupulnaniamziuann

a =
LRENLVTR

: ANMAaNNTEANAsINAIUIY 94 919 AInlasenszgnaulng

mARsSuseniEeamite 1A 47 Tase ﬁwmumgummﬂ N
MATTINEINIAANERT ANSUNNEATEAT NYIINEIRETEUUNY
ﬂ"ﬂm@gﬂuuumwumnmlvwm acromion process UARZIUAIN
Bigliani classification il gﬂuuuﬁ 1 (h) 5‘7./“7./1]‘77’ 2 (Tmyq) UA

gulusuii 3 (mzae)

$ 2

v
* uAN19ANE acromion process 119 94 414 WLNI9NTZAEITBNFLULIL

71 lunszgnaziin 25 979 (7888 26.6) ng;mmuﬁ' 2 WL 69 979
(;@EI@&’ 73.4) luwy acromion process gi/um/ﬁ' 3 7nFe89
niz@nmzﬁnv% 47 @' WUZFLWLLII8Y acromion process Finilouri
I NTIEUAZII9T97 ST 44 @' (788162 93.6) fﬁ)ﬁ/z.ﬂugﬂuuu?ﬂ”w}zd
2 979 33 @' (7088 75) Il g‘ﬂLLUULLllqu\? 2 ramuien 11@'
(;@ﬂ@z 25). n?g@nmﬂnwzq 2 979 ﬁﬁgﬂuuy acromion process

ANTUNLIAEN 3 @ (78818 6.4) 1111314

: waannIsAnsdiTun s liyey Al evaun N8N IAAIAATIEN

AN ulsravguyy acromion process luilszainsing

o = =
NARSIUBBRINRENINUD

: Acromion process, AUlnENIARzIUBBNIBENMIle, nTzgnasiin,

AL,




364 Chula Med J

Chula Med J Vol. 62 No. 3 May - June 2018
Selective localization of VIAAT in the major saliva
glands of mice

Waraporn Sakaew*
Suthankamon Krongyut* Atsara Rawangwong*

Hisatake Kondo* Wiphawi Hipkaeo*

Sakaew W, Krongyut S, Rawangwong A, Kondo H, Hipkaeo W. Selective localization of

VIAAT in the major saliva glands of mice. Chula Med J 2018 May — Jun; 62(3): 364 - 6

Background : The vesicular inhibitory amino acid transporter (VIAAT) is a Synaptic vesicle
protein responsible for the vesicular storage of gamma-aminobutyric acid
(GABA) or glycine which plays a crucial role in GABAergic and glycinergic
neurotransmission. According to recent studies, GABA not only is a
transmitter in the nervous systems but also mediates various functional
responses in non-neuronal tissues.

Objective : Therefore, the present study was attempted to localize VIAAT-immuno-
reactivity in the major saliva glands of mice such as the submandibular
gland, the sublingual gland and parotid gland.

Methods * The major saliva glands from male mice were used for western blotting,
immunohistochemistry and immuno-DAB electron microscopy.

Results ¢ In western blotting, a single distinct band for VIAAT was detected in
homogenates of major saliva glands of mice with the authentic molecular
size for VIAAT in the brain control. The immunoreactivity for VIAAT of
the major salivary glands were evident in the plasmalemma of the proximal
and distal excretory duct cells. Weak immunoreactivity was seen in
basal cytoplasm of ductal cells of intercalated portions. Whereas no
immunoreactivity was seen in almost all the acinar cells. In immuno-DAB
electron microscopy of the excretory duct cells, the immunoreactive materials
were mainly localized along the basolateral plasma membranes forming the

basal in foldings and lateral intercellular interdigitations.

*Department of Anatomy, Faculty of Medicine, Khon Kaen University
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The selective localization of a vesicular molecule on selected portions of
the plasma membrane is possible that VIAAT might be incorporated into
the selected domains of plasma membranes as the site of exocytosis or

cross-reacts with the GABA transporter.

* Major salivary gland, immune blotting, immuno-DAB electron microscopy,

plasma membrane.
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Effect of Momordica charantia L. extract on histological

change of liver in murine malaria

Wanrunee Wangsoh* Thanaporn Rungruang*

Aikkarach Kettawan** Reawika Chaikomin***

Wangsoh W, Rungruang T, Kettawan A, Chaikomin R. Effect of Momordica charantia L.
extract on histological change of liver in murine malaria. Chula Med J 2018 May — Jun;
62(3): 367 -9

Background : One-half of the global population or about 3.2 billion people are at risk of
malaria infection resulting about 20 million infections and about 600,000
deaths annually. Liver is the first target organ of malaria infection, to
reduce the severity, potentially safe drug is needed. M. charantia L. has
lots of phytochemical profiles and has potential as anti-oxidant and anti-
malarial; several studies use M. charantia L. as treatment after infection
but the study about pre-infection administration of Momordica charantia L.
has never been reported.

Objective : The study was aimed to investigate the effect of pre-infection administration
of M. charantia L. extract on hepatoprotective and histological change of
liver in murine malaria.

Methods ¢ Six-week-old female ICR mice (25-30g) were divided into 6 groups of 5:
NC (normal control) received only water and standard diet; PC (positive
control) injected with 10°P. yoelii 17XL per mL with no treatment; IL
(infected low dose) treat with 250mg/kg body weight; IH (infected high
dose) 500mg/kg body weight were administered with ethanolic extract of
M. charantia L. intraperitonealy for 6 days before infection with P.yoelii
17XL; LMC (low-dose Momordica);, and, HMC (high-dose Momordica)
intraperitonealy once daily with the extract only at the same dose 250 and
500 mg/kg body weight for 25 days. All animals were sacrificed at the end

of experiment, their livers were collected.

*  Department of Anatomy, Faculty of Medicine, Siriraj Hospital, Mahidol University
** |nstitute of Nutrition, Mahidol University

***Department of Physiology, Faculty of Medicine, Siriraj Hospital, Mahidol University
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Results ¢ The results showed histological changes of the liver in all infected groups;
in the liver we found hyperplasia of hepatocytes and dilation of hepatic
sinusoids, although in the positive control group showed more severe than
the pre-infection group but this has no significant difference at P < 0.05.

Conclusion  : Pre-infection administration of Momordica charantia L. extract could not

prevent liver tissue damage from malaria infection.

Keywords : Malaria, plasmodium yoelii 17XL, Momordica charantia L., liver,

hepatoprotective.
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Effect of valproic acid on morphology and function

of seminal vesicles of rats

Saranya Tongpan*

Tarinee Sawatpanich* Apichakan Sampannang*

Supatcharee Arun* Jaturon Burawat**

Chanwit Maneenin** Sitthichai lamsaard*

Background

Objectives

Methods

Tongpan S, Sawatpanich T, Sampannang A, Arun S, Burawat J, Maneenin C, lamsaard S.
Effect of valproic acid on morphology and function of seminal vesicles of rats. Chula Med

J 2018 May — Jun; 62 (3): 370 - 2

Valproic acid (VPA), an anti-epileptic and cancer drug, has reproductive
toxicity effects causing male infertility. Although VPA has been reported
to affect morphology and function of the testis, epididymis, and sperm, its
effects on seminal vesicles have never been demonstrated.

Therefore, this study aimed to investigate the changes of histology,
biochemical components and expression of proteins in seminal vesicle
treated with VPA.

Sixteen Sprague-Dawley male rats were divided into control and experimental
groups. The control group (n = 8) was injected with saline while the
experimental group (n = 8) was injected with VPA (500 mg/kgBW) into
the intraperitoneal cavity for 10 consecutive days. At the end of experiment,
the seminal vesicles were weighted and examined for basic H&E histology.

All major biochemical components in serum and seminal fluid were analyzed.

* Department of Anatomy, Faculty of Medicine, Khon Kaen University

** Department of Anatomy, College of Medicine and Public health, Ubon Ratchathani University,
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Results

Conclusion

Keywords

The results show that atrophy of the seminal vesicles was observed in
VPA treated rats. In addition, the seminal epithelial heights and fluid
volumes in the VPA-treated group were significantly decreased
(P <0.05) as compared to the control. Moreover, the biochemical components
and protein expression of serum and seminal fluid in VPA treated rats were
significantly changed from the control. We conclude that VPA affects
the morphology and biochemical components of seminal fluid.

These findings are additional information to be used to explain the causes

of male infertility in patients treating with VPA.

Seminal vesicle, valproic acid (VPA), biochemical components, rats.
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Modified team-based learning (TBL) in teaching
embryology

Sasiprapa Khunchai* Kannika Adthapanyawanich*

Rachanee Chanasong* Natthiya Sakulsak*

Khunchai S, Adthapanyawanich K, Chanasong R, Sakulsak N. Modified team-based learning
(TBL) in teaching embryology. Chula Med J 2018 May — Jun; 62(3): 373 -5

Background : The Office of Higher Education of Thailand has formulated the Thai
Qualification Framework for Higher Education (TQF:HEd), a guideline for
curriculum implementation for achieving quality standards of learning
outcomes, since 2009. This framework defined the students’ learning
outcomes into five domains: 1) ethics and morality; 2) knowledge, 3)
cognitive skills; 4) interpersonal skills and responsibility;, and 5) numerical
analysis, communication and information technology skills. To achieve
the learning outcomes, the active learning process was necessary. As a
result, the modified team-based learning (TBL) teaching was applied in
embryology to encourage students’ participations in the active learning
process.

Objective : To evaluate the effectiveness of modified TBL method in embryology
teaching for achieving five domains of TQF.

Methods : Fifty-three students in the second-year Cardio-Thoracic Technology
program were recruited to participate in TBL session on the topic of
development of respiratory system and were assigned into 9 groups of
five to six students each. Students’ feedback on their perceptions related
to the five domains of TQF on TBL sessions were collected using a
questionnaire of sixteen items that implied the five domains of learning

outcomes. The rating scale of each domain was four.

*Department of Anatomy, Faculty of Medical Science, Naresuan University
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Results ¢ The students perceived that the modified TBL was able to enhance
the interpersonal skills and responsibility (3.62/4), ethics and moral (3.60/4),
knowledge (3.45/4), cognitive skills (3.40/4) and numeric analysis,
communication and Information technology skills (3.38/4), respectively.
The students were satisfied with the utilized modified TBL session (3.34/4)
and opined that more such sessions should be implemented in the other
anatomical teaching (3.34/4). They also suggested that the modified TBL
teaching has reinforced the interest and happiness in the classroom.

Conclusion : The modified TBL method for embryology teaching could facilitate
the achievement of the five domains of learning outcomes. Responses
from the students showed that the modified TBL could be utilized in

the future Embryology teaching.

Keywords *  Modified TBL, teaching embryology.
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Effect of methoxyflavone-enriched extract of Kaempferia

parviflora on blood glucose and lipid profile in rats

Somsuda Somintara* Choowadee Pariwatthanakun**

Bungorn Sripanidkulchai*** Kittisak Sripanidkulchai*

Somintara S, Pariwatthanakun S, Sripanidkulchai B, Sripanidkulchai K. Effect of
methoxyflavone-enriched extract of Kaempferia parviflora on blood glucose and lipid
profile in rats. Chula Med J 2018 May — Jun; 62(3): 376 - 8

Background : Kaempferia parviflora (K. parviflora) is a traditional medicinal plant that
has long been used to attenuate human health problem in Asia. The major
phytochemical ingredients of K. parviflora extract are methoxyflavones
which possess various pharmacological activities.

Objectives * Therefore, This study aimed to evaluate the effect methoxyflavone-
enriched extract of Kaempferia parviflora (KDE) on blood glucose and lipid
profile in rats.

Methods 1 Male Wistar rats were randomly divided into 4 groups (n = 8) which were
orally administered with distilled water (control), carboxy methyl cellulose
(vehicle), KDE at doses of 150 and 300 mg/kg/day for 6 weeks. Body
weight, fasting blood glucose and serum lipid profile (total cholesterol,
triglyceride, HDL) were bi-weekly monitored. Low-density lipoprotein (LDL)
and atherogenic index (Al) were determined as follows: LDL = (TC-HDL) -
TG/5 and Al = (TC-HDL)/HDL). For histological examination, liver, kidney,
and pancreas sections were stained with hematoxylin and eosin.

Results 1 Rats receiving KDE 150 mg/kg had significantly lower blood glucose level
than control and vehicle groups (P < 0.05). At 6" week, triglyceride and
LDL levels of KDE150 mg- and KDE 300 mg - treated rats decrease as
compared to control group. Level of atherogenic index in KDE 300 mg -
treated rats was significantly lower than vehicle group. Additionally,
alteration of body weight and the damaged of histological structure of
liver, kidney and pancreas were not observed as compared to control and

vehicle groups.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University
** Department of Anatomy, Faculty of Medicine, Mahasarakham University

***Center for Research and Development of Herbal Health Products, Faculty of Pharmaceutical Sciences, Khon Kaen University
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Conclusion : The results suggest the safe dose and promoting health benefit in long-

term administration of KDE.

Keywords 1 Kaempferia parviflora, methoxyflavones, blood glucose, lipid profile.
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Changes of the testicular-tyrosine phophorylated proteins
and seminal vesicle epithelia of adult rats treated

with methotrexate

Sitthichai lamsaard* Jariya Umka Welbat*
Wannisa Sukhorum** Suchada Krutsri*

Supatcharee Arun* Tarinee Sawatpanich*

lamsaard S, Welbat JU, Sukhorum W, Krutsri S, Arun S, Sawatpanich T. Changes of the
testicular-tyrosine phophorylated proteins and seminal vesicle epithelia of adult rats treated

with methotrexate. Chula Med J 2018 May — Jun; 62(3): 379 - 81

Background : Methotrexate (MTX) is commonly used chemotherapy agent and immune
system suppressant but its adverse effects on male reproductive system
have never been reported.

Objective : This study aimed to investigate the effect of MTX on structure and
functional proteins of testis and seminal vesicle.

Methods * Adult male rats were divided into control and MTX groups (n =12). In 30
experimental days, the treated animals were injected with MTX (tail i.v.,
75 mg/KgBW) at days 8 and 15. Then, the reproductive parameters and
histology of both groups were examined. Thickness of seminal vesicle
epithelia was analyzed. Also, the expressions of testicular tyrosine
phosphorylated proteins and steroidogenic acute regulatory (StAR) protein

were investigated.

* Department of Anatomy, Faculty of Medicine, Khon Kaen University

** Department of Anatomy, School of Medicine, Mae Fah Luang University
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Results : The results showed that MTX could significantly decrease epididymal
sperm concentration. In addition, the germ cell degeneration, increased
spaces of interstitial tissues, and low epididymal sperm mass density
were observed in MTX group. The thickness of seminal vesicle epithelia
in MTX group was significantly lower than that of control group. Moreover,
the intensity of testicular phosphorylated proteins of 31, 32, 72, and 85
kDas was significantly increased while of 42 and 47 kDas in MTX group
was decreased as compared to the control. The expression of testicular
StAR protein in MTX group was also significantly decreased as compared
to the control.

Conclusion : This study has demonstrated that MTX affects testicular and seminal

tissues and changes testicular functional proteins in adult rats.

Keywords : Methotrexate, phosphorylated proteins, testis, seminal vesicle, male rat.
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HMGB1 protein decreases genomic instability

Sirapat Settayanon*

Maturada Petchsung* Apiwat Mutirangura*

Settayanon S, Petchsung M, Mutirangura A. HMGB1 protein decreases genomic instability.
Chula Med J 2018 May — Jun;62 (3): 382 - 3

Background : The preservation of genomic stability is essential for living cell
processes including cell survival and proliferation. There are many biological
molecules that control each cellular process. HMGB1 is a DNA-binding
protein with multifunction related in many cellular processes, both
intracellular and extracellular. We focused on the functions of HMGB1 and
its A box structure in DNA binding activity and regulation of essential
nuclear processes including replication, transcription, recombination and
repair, which serve an important role in maintaining nuclear stability.
Previously, we found that yeasts lacking group of this protein
decreased physiologic-RIND-EDSBs or non-pathologic EDSBs level which
resutted in genomic instability.

Objective . Thus, we proposed that the part of nuclear HMGB1 might prevent genomic
instability by reducing endogenous DNA damages.

Method : Two normal cell lines, i.e., HEK293 and HK-2 cells were used in this study.
We determined the endogenous DNA damage level (8-OHdG and
AP-sites) using ELISA assay and investigated cell proliferation by MTT
assay in normal cells with HMGB1 and HMG A box overexpression.

Results ¢ We found that an A-box domain of HMGB1 protein could prevent the
endogenous DNA damages, increased resistance to DNA damaging
agents and increased cell proliferation.

Conclusion : Genomic instability is a hallmark of aging. We are employing this
HMGB1 domain in animal experiment to determine if aging process can be

prevented.

Keywords * HMGBT1, A-box, endogenous DNA damages, genomic instability.

*Department of Anatomy, Faculty of Medicine, Chulalongkorn University
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Comparative study of variations of cystic artery in male

and female cadavers

Sirinad Tankruad* Erika ljima**
Worawit Suphamungmee* Chinnawut Suriyonplengsaeng*

Ronnarong Palasoon*** Porncharn Saitongdee***

Tankruad S, ljima E, Suphamungmee W, Suriyonplengsaeng C, Palasoon R, Saitongdee
P. Comparative study of variations of cystic artery in male and female cadavers. Chula

Med J 2018 May — Jun; 62(3): 384 - 7

Background : Relationship of cystic artery and Calot’s (cystohepatic) triangle is essential
for conventional and laparoscopic cholecystectomy. Cystic artery normally
originated from the right hepatic artery passes into the Calot’s triangle to
supply the gallbladder. The Calot’s triangle is a small triangular space
bordered by the cystic duct, common hepatic duct, and inferior surface of
the liver. Cystic artery, a content of this triangle, typically courses posterior
to the triangle. The anatomical variations of the source and location of
cystic artery are very important for cholecystectomy

Objective * This study aimed to investigate the type of variations of cystic artery
based on its source and location related to the Calot’s triangle in male and
female cadavers.

Methods : In all, 105 cadavers (48 female, 57 male from the Faculty of Science,
Mahidol University and the Faculty of Science, Rangsit University) were
dissected and identified the boundaries of the cystohepatic triangle.
The locations and origins of cystic artery were investigated, identified,

photographed, and recorded. The data were analyzed.

*  Department of Anatomy, Faculty of Science, Mahidol University
** |nternational College, Mahidol University

***Anatomy Unit, Department of Medical Science, Faculty of Science, Rangsit University
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Based on the origin and number of cystic artery and its location related to
the Calot’s triangle, the variation can be classified into 4 types. Type-1a:
single cystic artery located inside the triangle posterior to the common
hepatic duct and originated from right hepatic artery were observed in
female 25/48 (52.08%) and male 25/57(43.86%). Type-1b: similar location
and origin to those of type-1a but having double cystic arteries were found
in female 4/48 (8.33%) and male 5/57(8.77%). Type-2: various nhumbers of
cystic arteries located outside the triangle anterior to the common hepatic
duct and originated from right or left hepatic artery or common hepatic
artery or gastroduodenal artery were observed in female 15/48 (31.25%)
and male 26/57(45.61%). Type-3: several cystic arteries located both
inside and outside the triangle and originated from right hepatic artery and
left hepatic artery or gastroduodenal artery, found in female 3/48 (6.25%)
and male 1/57(1.75%). Type-4, rare cases, the cystic arteries located
outside the triangle, and originated from superior mesenteric artery, were
found only in female 1/48 (2.08%).

The anatomical variations of cystic artery have been concerned during
laparoscopic cholecystectomy due to the close relationship of cystic artery
and cystic duct. The most common type of cystic artery was type-1 that
was found in female 60.42% and male 52.63% whereas type-2 was found
more in male (45.61%) than female (31.25%). However, more variations of

cystic artery were observed in female.

Cystic artery, Calot’s triangle, cystic duct, common hepatic duct, gallbladder,

cholecystectomy.
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Expression and Localization of endogenous
phospholipase D (PLD1 & 2) in the

submandibular glands of mice

Suthankamon Khrongyut*
Atsara Rawangwong* Hisatake Kondo*
Waraporn Sakaew* Tarinee Sawatpanich*

Yada Polsan* Wiphawi Hipkaeo*

Khrongyut S, Rawangwong A, Kondo H, Sakaew W, Sawatpanich T, Polsan Y, Hipkaeo W.
Expression and Localization of endogenous phospholipase D (PLD1 & 2) in submandibular

glands of mice. Chula Med J 2018 May — Jun; 62(3): 388 - 91

Background : There have been substantial numbers of studies suggesting the involvement
of phospholipase D (PLD) in the secretion mechanism of exocrine and
neuro-endocrine cells. Although there has been some information about
the localization in some cultured cells of genetically overexpressed PLD
which has always some risks inducing its erroneous intracellular distribution
different from its intrinsic one. However, little information is available on
the localization in any secretory cells in situ of endogenous PLD that is
critical to understand the mechanism of its involvement in the body
function.

Objective 1 It was to clarify the expression and localization of endogenous PLD1 & 2
in the submandibular glands, a representative exocrine gland, of mice at
various postnatal stages.

Methods * Immuno-DAB-light microscopy, immuno-gold-electron microscopy and
immunoblotting were performed with specific antibodies for PLD1 & 2. Mice
of both sexes were used at stages of newborn, postnatal 2 week (P2W),

P4W and P8WV.

*Department of Anatomy, Faculty of Medicine, Khon Kaen University
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In immunoblotting analysis, the expression of PLD1 was non-detectable at
birth and it increased and reached a peak at postnatal 4 week (P4W) and
P8W, while that of PLD2 was already at a substantial level at birth and was
intense at P2W and decreased thereafter. The expression of both isoforms
showed female dominance. In accord with the immunoblotting finding,
the immunoreactivity for PLD1 was faint throughout the gland at birth, it
progressively increased in granular convoluted tubule cells and striated
ductal cells and the immunoreactive material was deposited along their
apical plasmalemma and intramembranous organelles such as Golgi
apparatus and various vesicles/vacuoles at P2W-P8W. On the other hand,
PLD2-immunoreactivity was distinctly positive in terminal tubule cells and
ductal cells at birth, and it increased along both apical and basal
plasmalemma of ductal cells at P2W, and it progressively attenuated
thereafter. In contrast, acinar cells were immunonegative for PLD1 or PLD2
throughout the postnatal stages.

PLD1 is suggested to be dominantly involved in the signaling for saliva
production/secretion of ductal cells. In contrast, PLD2 is suggested to be
involved more intimately in the proliferation/differentiation of glandular cells

than their saliva production/secretion.

PLD, submandibular gland, mice.
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Effects of saponin extract from Holothuria leucospilota

in hypertensive rabbits with hypercholesterolemia

Soontaree Petchdee*

Wanita Kaewphalug** Worawit Suphamungmee**

Petchdee S, Kaewphalug W, Suphamungmee W. Effects of saponin extract from Holothuria
leucospilota in hypertensive rabbits with hypercholesterolemia. Chula Med J 2018
May — Jun; 62(3): 392 -4

Background : Saponins are effective compounds found in many kinds of plants and
some animals. They are widely known for medicinal purposes as one of
the key compounds that have anti-cancer, anti-inflammation and anti-
apoptosis properties. Several saponin compounds have been studied in
sea cucumber, Holothuria leucospilota, as well as their efficacies for human
well-being.

Objective 1 This study aimed to investigate the effects of the H. leucospilota saponins
from butanol-extracted body wall in hypertensive and hypercholesterolemic
rabbits.

Methods * The animals were divided into four groups, namely: (group 1) normal diet;
(group 2) high-fat diet with vehicle; (group 3) high-fat diet in addition of
15 mg per day of the saponin extract for 2 months; and (group 4) high-fat
diet in addition of 30 mg per day of the saponin extract for 2 months.
Arterial ligation was done in order to induce the hypertension as well as
the monitoring of physical and blood parameters during the experiment.
Effects of the extract at the cellular level were interpreted from both thick
and thin sections of the heart and liver tissues.

Results : Saponin consumption groups exhibited significantly improved the plasma
glucose, triglyceride and cholesterol levels together with reducing
the mean arterial blood pressure. The reduction of blood pressure and
cholesterol was significantly dose-dependent. Surprisingly, anti-
hypertension and anti-cholesterolemia of the extracts rather affected
vascular changes. Lipid clearance from cardiac and liver tissues, however,

tended to be slow in progression.

* Department of Large Animal and Wildlife Clinical Sciences, Faculty of Veterinary Medicine, Kasetsart University

**Department of Anatomy, Faculty of Science, Mahidol University
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Our study clearly demonstrates that saponins obtained from H. leucospilota
body wall provide the cardio-protective effect and lowering the extent of
the heart remodeling produced by chronic hypertensive and obesity
conditions. These biological actions of the sea cucumber saponins may
gain from the use of the metabolite products as a possible prophylactic

lifestyle intervention.

Sea cucumber, saponins, hypertension, cholesterol, heart disease.
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Protective effect of Phyllanthus emblica L. leaves extract

on testicular damages in chronic stressful rats

Supatcharee Arun *,**

Jaturon Burawat* Apichakan Sampannang*

Wannisa Sukhorm*** Bangorn Sripanidkulchai**

Akgpol Limpongsa** Sitthichai Lamsaard*,**

Background

Objectives

Methods

Arun S, Burawat J, Sampannang A, Sukhorm W, Sripanidkulchai B, Limpongsa A,
Lamsaard S. Protective effect of Phyllanthus emblica L. leaves extract on testicular damages

in chronic stressful rats. Chula Med J 2018 May - Jun; 62(3): 395 -7

Stress adversely affects male reproductive system especially in the testis,
causing infertility. Recently, the natural products have been used as
alternative medicine (o treat the side effect of stress.

This study aimed to investigate the effects of Phyllanthus emblica L.
aqueous leaves extract (PE) on testicular impairment and testicular protein
markers in chronic stress rats.

Male rats were divided into 4 groups (control, chronic stress [CS], PE 50,
and 100 mg/ kgBW + CS; N=8). In treatment group, animals were fed
with different doses of PE extract before chronic stress induction by
immobilization (4h/day) and forced-cold swimming (15 min/ day) for
42 consecutive days. The sperm quality, histologies of testis and caudal
epididymis, and levels of corticosterone, testosterone, and malondialdehyde
(MDA) were examined. The expressions of testicular steroidogenic acute
regulatory (StAR) and tyrosine phosphorylated proteins were analyzed by
Western blot.

*  Department of Anatomy, Faculty of Medicine, Khon Kaen University

** Center for Research and Development of Herbal Health Product, Faculty of Pharmaceutical Sciences

**%School of Medicine, Mae Fah Luang University
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Results : PE (50mg/kg body weight) significantly increased (P <0.05) sperm
concentration and testosterone level and decreased (P <0.05) corticosterone,
MDA level, sperm head abnormality (%), and acrosome reacted sperm (%)
in CS rats. PE could also minimize testicular histopathology in CS rats.
Moreover, PE 50 significantly increased (P <0.05) the StAR protein
expression and altered the intensity of tyrosine phosphorylated proteins in
CS testis.

Conclusion : PE leaves extract could prevent damages of the tissue, sex hormone,

sperm quality, and crucial proteins in testis of chronic stressful rats.

Keywords : Phyllanthus emblica L., testicular damages, chronic stress, tyrosine

phosphorylated proteins, rats.
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Teratogenic effect of pyrethroid pesticide on neural tubes

and eyes in Ovo chick embryo

Suwicha Thongphanich*

Phutthaporn Tonglon**

Thongphanich S, Tonglon P. Teratogenic effect of pyrethroid pesticide on neural tubes
and eyes in Ovo chick embryo. Chula Med J 2018 May — Jun; 62(3): 398 - 9

Background : Pyrethroid pesticide is an external teratogen that is widely used in
Thailand agricultural industries. It has been reported that pyrethroid
contamination in infant’s blood and meconium, and the infants born from
mothers who were living in the contaminated areas during pregnancy
suffered birth defects more than those living in cleaned areas.

Objective ¢ Therefore, this research was to study the effects of pyrethroid on
the development of neural tubes and eyes using fertilized chick eggs as
the model.

Methods ¢ In the experimental group, 0.1 milliliters of 1% pyrethroid was injected into
the yolk sac at 21 hours of incubation, and sacrificed on the 7" and 14"
embryonic days. Then, we observed the mortality rate, gross anomalies,
H&E tissue stained, and clear stained with Alcian blue and Alizarin red
dyes. The control group was injected with 0.9% normal saline solution.

Results * The mortality rate in experimental group were 0.15 in day 7, and 0.19 in
day 14, that was significant difference compared with that of the control
(P < 0.05). Gross defects showed the growth retardation, microphthalmia,
anophthalmia, and signs of the neural tube defects as the craniorachischisis,
and caudal regression syndrome. The clear stained embryos demonstrated
that absent of the skull bone and the caudal part of vertebral column.
The histological results showed malformation of the eyeball including
the retina, cornea, and lens. In addition, the neural canal was narrowed
with thin wall of the diencephalon, and degeneration of the neural crest
cells occurred.

Conclusion ¢ /n conclusion, pyrethroid pesticide increased the mortality rate and
affected to the neural tube and the eye in developing chick embryo.

Keywords ¢ Teratogen, pesticide, pyrethroid, chick embryo.

* Department of Medical Science, Faculty of Science, Rangsit University

** Department of Anatomy, Faculty of Medicine Siriraj Hospital, Mahidol University
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Anatomical and histological characteristics of

Linburg—Comstock variation in Thai population

Athikhun Suwannakhan*

Laphatrada Yurasakpong* Krai Meemon*

Suwannakhan A, Yurasakpong L, Meemon K. Anatomical and histological characteristics
of Linburg—Comstock variation in Thai population. Chula Med J 2018 May — Jun; 62(3):
400 -2

Background : Linburg-Comstock variation refers to an occasional interconnection
between flexor pollicis longus and flexor digitorum profundus to the index
finger. The connection can be found in around 21% of the population.
Individuals with this connection will simultaneously flex the distal phalange
of the index while actively flexing distal phalange of the thumb. Although
the connection remains asymptomatic in most cases, it may cause
unexplained chronic pain. To date, only four studies were performed to
determine the cadaveric prevalence and anatomical characteristics of
the Linburg-Comstock variation, and none was done to examine its
histological appearance.

Objective : The aim of the study was to investigate the anatomical and histological
characteristics of Linburg—Comstock variation in Thai population.

Methods : One hundred and thirty cadaveric upper limbs were dissected. The tendons
of the flexor pollicis longus and flexor digitorum profundus to the index
finger were identified for the possible occurrence of the intertendinous
connection. As for histological analysis, selected specimens were
sampled, stained with hematoxylin and eosin, and visualized under light

microscope.

*Department of Anatomy, Faculty of Science, Mahidol University
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Results

Conclusion

Keywords

Out of 130 dissected upper extremities, Linburg—Comstock connection
was present in 32 limbs (24.6%). It was classified into three types
according to histological characteristics, namely, fibrous, tendinous, and
musculotendinous. In 29 cases (22.3%), the connection was simply
the thickening of synovial sheath between the two tendons. In two cases
(1.5%) the connection was found as an additional tendinous slip of dense
regular collagen bundles running from the flexor pollicis longus to flexor
digitorum profundus of the index. In one case (0.8%), there was an aberrant
reversed musculotendinous unit running from flexor pollicis longus, which
later joined the first lumbrical.

This is the first study to report the histological characteristics and
classification of Linburg—Comstock variation. lIts etiology, clinical relevance,

and anatomical nomenclature describing the connection are discussed.

Linburg—Comstock variation, anatomical variants, anatomical characteristic.
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Localization of muscarinic receptor M1 in three major
salivary glands of adult mice in immuno-light

and electron microscopy

Atsara Rawangwong* Suthankamon Khrongyut*
Hisatake Kondo* Tarinee Sawatpanich*

Waraporn Sakaew* Wiphawi Hipkaeo*

Rawangwong A, Khrongyut S, Kondo H, Sawatpanich T, Sakaew W, Hipkaeo W. Localization
of muscarinic receptor M1 in three major salivary glands of adult mice in immuno-light

and electron microscopy. Chula Med J 2018 May — Jun; 62(3): 403 - 6

Background : The regulation of saliva secretion is crucial for oral homeostasis and it is
maintained under the autonomic nervous function. The cholinergic
regulation of salivation is initiated by muscarinic receptors /\/71 and M3 with
the latter being a major contributor. In view of the general idea that a minor
of the two contributors in a given function exerts a crucial modulatory role.

Objective : The present study was attempted to localize M1 in three major salivary glands
of adult mice.

Methods : Three major salivary glands of male adult mice were utilized for immuno-
light and electron microscopic analyses.

Results : M1-immunoreact/vity was observed in the cytoplasm of all ductal cells, but
not in acini. In parotid gland ducts, the immunoreactivity was variable in
intensity in different cells along their trajectory. Some moderately
immunoreactive cells might show their individual cell contour distinctly
because the immunoreactivity was denser along the apical and lateral
plasmalemma. In submandibular granular convoluted tubules, the
immunoreactivity was weak along the basal plasmalemma. In sublingual
striated ducts, the immunoreactivity was diffusely weak throughout
the cytoplasm. In intercalated ducts of submandibular and sublingual
glands, though short in the latter, some epithelial cells were often present
exhibiting moderate immunoreactivity throughout the cytoplasm. Such

cells were infrequently found in parotid intercalated ducts.

*Department of Anatomy, Faculty of Medicine, Khon Kaen University
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Conclusion : The present findings suggest that pharmacologically reported
heterogeneous Ca’"mobilization in response to muscarinic receptor-
agonists may be ascribed to the heterogeneity in the distribution of M7—
immunoreactivity in glandular cells and on their plasma membranes along

the longitudinal trajectory of the secretory tubular system.

Keywords *  Muscarinic receptor M1, major salivary gland, mice.
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Existence and distribution of neurotransmitters in nervous

system and reproductive organs during ovarian cycle

in sea cucumbers, Holothuria scabra
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P, Tinikul Y. Existence and distribution of neurotransmitters in the nervous system and

reproductive organs during ovarian cycle in sea cucumbers, Holothuria scabra. Chula

Med J 2018 May — Jun;62(3): 407 - 9

Background

Objectives

Methods

Serotonin (5-HT) and dopamine (DA) are major neurotransmitters playing
important physiological roles, including the regulation of reproduction,
ovarian maturation, and embryonic development in several invertebrate
species, including insects, mollusks and crustaceans. However, there
have been no investigations on the existence and distribution of 5-HT and
DA in the neural and gonad tissues during ovarian maturation cycle in sea
cucumbers, H. scabra.

Therefore, the aims of this study were to investigate the existence and
dynamic distribution pattern of 5-HT and DA in nervous system and ovary,
and to examine dynamic changes of these neurotransmitters during
the ovarian maturation cycle of H. scabra.

In the present study, the distribution and dynamic expression of 5-HT and
DA in nervous system and ovary of sea cucumbers, H. scabra, during
different ovarian stages were investigated using histology and

immunohistochemistry.

*
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Department of Anatomy, Faculty of Science, Mahidol University

*#*  Mahidol University, Nakhonsawan Campus

*#%k Coastal Fisheries Research and Development Center

**xxxEgculty of Allied Health Sciences, Burapha University

Department of Biochemistry and Center for Excellence in Protein and Enzyme Technology, Faculty of Science, Mahidol University
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Results * We found that 5-HT-immunoreactivity (ir) was more intense in the neurons
and neutrophils of the outer ectoneural part, the inner hyponeural part, and
the wall of hyponeural canal of radial nerve cord during the mature stages
of ovarian cycle, whereas DA-ir was detected at a higher intensity in these
tissues during the early stages. Both neurotransmitters were detected in
the ectoneural part of the nerve ring. In the ovary, 5-HT-ir was more intense
in the late oocytes, while DA-ir was more intense in the early stages.

Conclusion @ These findings suggest that the presence and dynamic expression
pattern during ovarian development cycle of these two neurotransmitters
may indicate opposing modulatory effects on ovarian development in this

Sea cucumber species.

Keywords * Neurotransmitters, serotonin, dopamine, Holothuria scabra, ovarian

development, radial nerve cord, nervous system.
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Changed expression in peripheral blood mononuclear

cells by the effect of head and neck cancer cells

Areeya Arayataweegool* Nakarin Kitkumthorn* #*

Apiwat Mutirangura*

Arayataweegool A, Kitkumthorn N, Mutirangura A. Changed expression in peripheral blood
mononuclear cells by the effect of head and neck cancer cells. Chula Med J 2018 May —
Jun; 62(3): 410 -1

Background : From previous studies, breast cancer cells secreted substances that alter
expression level of MUC-1 gene in surrounding plasma cells. Furthermore,
it could be applied to diagnose micrometastasis lymph nodes from breast
cancer patients.

Objective * Here, the purpose of this study was to investigate the changed expression
in Peripheral blood mononuclear cells (PBMC) when exposed to secretions
from head and neck cancer (HNC) cells.

Methods ¢ The co-culture model between normal PBMC and HNC cell lines comparing
to mock experiment was performed. Then, RNA was extracted from
co-cultured PBMC and examined the expression level by RNA-sequencing
technique. By the way, expression array data was harvested from GenBank
(www.ncbi.nlm.nih.gov) to analyze with the RNA-sequencing data by
Connection Up- and Down-Regulation Expression Analysis of Microarray
Extension (CU-DREAMX) program. Finally, the candidate gene was
validated in PBMC of HNC patients compare with PBMC of normal control
by real-time polymerase chain reactions.

Results ¢ PBMC from cancer patients showed a significantly higher expression of
candidate gene compared to the control.

Conclusion : This study shows that the cancer cells secretion influences the expression
of PBMC. In the future, the results of this study can be used to develop a
biomarker for screening cancers of the head and neck.

Keywords * Head and neck cancer, co-culture, RNA-sequencing, microarray.

* Center of Excellence in Molecular Genetics of Cancer and Human Disease, Faculty of Medicine, Chulalongkorn University

** Department of Oral Biology, Faculty of Dentistry, Mahidol University
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Prevalence of face types and facial index among

students of Devdaha Medical College, Nepal

Anup Pandeya*
Alok Atreya**

Pandeya A, Atreya A. Prevalence of face types and facial index among students of Devdaha

Medical College, Nepal. Chula Med J 2018 May — Jun; 62(3): 412 - 3

Background : Facial dimensions and the face types are the most variable factors in
human community. These dimensions have practical implications for
the anthropologists, forensic experts, anatomists and surgeons. The present
study aimed to determine the facial index and face types among
the medical and nursing students.

Objective :  Therefore, this study aimed to compare the face types and facial index
among male and female students of a medical college. One hundred and
fifty-five students were recruited into the study (n = 155), i.e., seventy-two
males (n = 72) and eighty-three females (n = 83).

Methods : A systemic random sampling was done among medical and nursing
students of Devdaha Medical College and Research Institute from January
2017 to February 2018. Their facial heights and widths were measured
and facial indices were calculated. The differences in facial indices among
the male and female were calculated. With the facial index range and face
types were classified by Banister's classification into five categories,
namely: hypereuroprosopic (very broad face, FI < 80), europrosopic
(broad face, FI = 80 - 84.99), mesoprosopic (round face, FI = 85 - 89.99)
leptoprosopic (long face, FI = 90 - 94.99) and hyperleptoprosopic (very
long face, Fl = 95).

* Department of Anatomy, Faculty of Medical Science, Kathmandu University extended program, Devdaha Medical College and
Research Institute, Rupandehi, Nepal.
** Department of Forensic Medicine, Faculty of Medicine, Kathmandu University extended program, Devdaha Medical College and

Research Institute, Rupandehi, Nepal.
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Results

Conclusion

Keywords

The mean value of both facial heights and facial widths were slightly
higher in the male participants. The range of facial index was higher in
the male with the mean (89.33 * 5.02) when compared to the female
(85.80 1 4.00). The difference in facial index values among male and
female participants was statistically significant (P = <0.001). In males,
leptoprosopic faces were prevalent (n = 33, 45.84%) whereas mesoprosopic
face were dominant in the female (n = 38, 45.79%). The prevalent face
type in both the gender was mesoprosopic (n = 59, 38.06%) and least
prevalent was hyperleptoprosopic (n = 7, 4.52%). The europrosopic face
type was the least prevalent face in males (n = 5, 6.94%) whereas
hyperleptoprosopic face type was rare in females.

The present study depicts higher values of facial height, width and facial
index for men when compared to women. The present finding is based
upon the indices and classification obtained from developed nations.
Further studies with local data would help develop indices and classification

for Nepalese population.

Face types, facial index, medical students.
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Effect of hand preference on second to fourth digit
(2D: 4D) ratio and its role in sexual dimorphism
in Tibeto-Nepalese and Indo-Nepalese adult
population of Dharan municipality,
Sunsari district of Eastern Nepal :

An anthropometric study

Shah S*

Khanal L* Koirala S*

Shah S, Khanal L, Koirala S. Effect of hand preference on second to fourth digit (2D: 4D)
ratio and its role in sexual dimorphism in Tibeto-Nepalese and Indo-Nepalese adult
population of Dharan municipality, Sunsari district of Eastern Nepal : An anthropometric
study. Chula Med J 2018 May — Jun; 62(3): 414 -5

Background : The 2nd to 4th digit ratio (2D:4D) is a sexually dimorphic biometric marker,
related to prenatal estrogen and testosterone levels in utero and determined
genetically by HOX genes. The prenatal effects of testosterone on
development of brain hemispheres are considered as a key factor in
etiology of left-handedness.

Objectives : The aim of the present study was to provide an authentic database on right
and left 2D:4D ratios in two different ethnic groups of a particular age and
sex, and study its correlation with handedness and sexual dimorphism.

Methods : The study was conducted in 400 Tibeto-Nepalese(TN) (200 each of either
sex) and 400 Indo-Nepalese(IN) (200 each of either sex) of the age group
is 18 years and above. The values for 2D:4D ratio was calculated for both
the hands. Hand preference was established according to Edinburgh
Inventory and five hand-preference determination groups were constituted
after calculation of laterality score. The results were tabulated and
Subjected to statistical analysis. A P < 0.05 was considered to indicate

statistical significance.

*Department of Human Anatomy, B.P Koirala Institute of Health Sciences (BPKIHS), Dharan, Nepal
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Conclusions

Keywords

Mean values for left 2D:4D ratio in TN males were higher than IN males
but lower in females. The mean value for left 2D:4D ratio in TN males
were lower than IN males but higher in females. When the values of 2D:4D
ratio were assessed by gender, the values were found to be statistically
significant (P < 0.001), whereas when were assessed by ethnicity only
right hand 2D:4D ratio was found be statistically significant (P < 0.001).
When relationship between laterality score and 2D:4D were examined,
the values were found to be significant in both ethnic groups on the left
side only.

Besides sexual dimorphism, 2D:4D ratio shows significant ethnic and

population differences.

Digit ratio, sexual dimorphism, hand preference.
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3D co-culture in bone tissue engineering

Bao Jibo* **

Soonsawad Pan*

Jibo B, Pan S. 3D coculture in bone tissue engineering. Chula Med J 2018 May - Jun;
62(3): 416 -7

There are three key elements, namely: 1) scaffold, 2) stem cells, and 3) inducers that
are involved in engineering most of the bone tissues. In the past, studies have been mainly
focused on osteoblasts. However, in both remodeling and modeling of the bone, the cooperation
between the osteoblasts and osteoclasts should be considered. In this investigation, we
establish 3D co-culture model to include the osteoclasts and the osteoblasts in order to consider
the native environment that mimics the implant-related bone regeneration. Moreover, conditions
of the platelet-rich fibrin will also be evaluated in bone graft implant surgeries and acquired
satisfied clinic efficacy. With our co-culture model, the study is expected to unveil the

mechanism of the bone and implant-healing environment in vitro.

* Department of Anatomy, Faculty of Dentistry Mahidol University

** Faculty of Dentistry, Kunming Medical University
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Positive immunohistochemistry of estrogen receptor-beta
in marine polychaete Perinereis nuntia corresponding

to its reproductive age

Chotip Phooim* Acharawan Thongmee*

Benjamart Pratoomthai** Gun Anantasomboon*

Phooim C, Thongmee A, Pratoomthai B, Anantasomboon G. Positive immuno-
histochemistry of estrogen receptor-beta in marine polychaete Perinereis nuntia

corresponding to its reproductive age. Chula Med J 2018 May — Jun; 62(3): 418 - 21

Background : /t is known that the role of estrogen receptor beta (ERf) and estrogen
hormone in mammalian cells involves in the communication between cell
groups of the reproductive system. The literature review by Linlan LV and
co-workers (2017) on the molecular biology of the full-length paER and
the gene expression in northern Pacific nematode species (P. aibuhitensis)
showed that ER-mRNA expression was found highest in the intestine.
There is an assumption about the function of this gene on the development
of the reproductive cells. Because of marine polychaetes are fully segmented
animal that have no permanent gonad, so the reproductive cells are found
in all segments of the body. Germ cells are made up of cell lines at
the base of the walking leg, and then sends the reproductive cells to
accumulate in the middle of the body cavity. Therefore, the stimulation of
all the segments of the body to work simultaneously may come from
stimulation by sex hormones through the hormone receptors. The authors
were interested to investigate the location of ER protein in the Perinereis
nuntia which is living in the Indo-Pacific marine and which is widely cultured
to use as a nourishment for the economic aquatic broodstocks.

Objective : To determine the presentation of estrogen receptor-beta (ERf) in marine
polychaete Perinereis nuntia tissues compared between reproductive and

pre-reproductive ages.

* Biomedical Science Program, Department of Medical Science, Faculty of Science, Rangsit University

** Department of Basic Medical Science, Faculty of Medicine Vajira Hospital, Navamindradhiraj University
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Methods

Results

Conclusion

Keywords

Five living samples of each female and male polychaete broodstocks at
5 - 6 month of age and pre-reproductive animals (at 2 - 3 month) were
collected and determined for (ERP) tissue deposition using indirect
immunohistochemical labeling.

Result from immunohistochemistry revealed positive reactions of
anti-estrogen receptor-beta at the clusters of cells close to the stump of
parapodia with all of female and male brooders. An intense immunoreaction
also deposited at the cytoplasm of ovum, whereas non-immunoreactive
signal was observed in pre-reproductive specimens.

The presence of (ERP) in marine polychaete corresponding to the
reproductive tissue and reproductive age of both gender indicates that
this protein receptor is involved in reproductive function. Therefore, the ER
may be further used as a biomarker for sex determination or examination

for reproductive maturation in P. nuntia.

Estrogen receptor, reproduction, gametes, polychaete, Perinereis nuntia,

parapodium.
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