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miR-302 attenuates amyloid-β induced cytotoxicity by 
oxidative stress injuries and apoptosis on human neuron cells  

I Introduction
The scientific community has begun to explore somatic cell

reprogramming (SCR) as a means of producing induced pluripotent stem
cells (iPSCs) from differentiated cells. The standard method for inducing
SCR is achieved by forced expression of four transcription factors
defined by Dr. Yamanaka. Regrettably, c-myc-containing iPSCs produced
by the four-factor method tend to be tumorigenic, making them unsafe
for clinical application. Recently, a new method has been identified to
generate iPSCs through overexpression of an embryonic stem cell (ESC)-
enriched microRNA called miR-302. This method holds a distinct
advantage over the four-factor method because it can reprogram
somatic cells to tumor-free iPSCs. Moreover, It has indicated that can
attenuate amyloid-β induced cytotoxicity by reducing oxidative stress
injuries and apoptosis in neuron cell. As a result, we try to treat
Alzheimer‘s disease models by this novel miR-302 method in the present
study. We hope our results can help to apply on the clinical treatment
and protect the patient’s neuron cell in future.
II Materials and methods

Figure1. Establishment of  AD 
(Alzheimer's disease) in vitro
experimental model by 
treating Aβ to SK-N-MC
human neuronal cells.

III  Results and Discussion 

Figure2. Nanog and Sirt-1 can protect the cell against apoptosis.  Compared  Control with F6 or 
F5 condition, it shows that miR-302 can obviously activate expressions of Sirt-1 and Nanog.

IIII  Conclusion
We found that miR-302 can activate antioxidant enzymes (SOD-1, SOD-2) and 

antioxidative transcription factors Nrf2 to attenuate oxidative stress, and can 
increase the activity of autophagy. miR-302 can also activate downstream anti-
aging gene such as Sirt-1 and Nanog in neuronal cells. As a result, we think miR-
302 may have some protective effects against Aβ-induced neurotoxicity. Because is 
known to be caused by cerebral accumulation of Aβ, we speculate that using miR-
302 may have emerged as novel successful therapies for AD as well as using GLP-1 
agonists.

1.The expression of Nanog and Sirt-1 activated by miR-302.

Figure5. Western blotting 
showed that treatments 
of  F5、F6 and GLP-1
markedly activate the 
expression of SOD-1, SOD-
2, and Nrf2, resulting in 
attenuating Aβ-induced 
cytotoxicity by reducing 
oxidative stress injuries 
and apoptosis in neuronal 
cells. Particularly, the 
condition  (F6+Aβ) is the 
most significant.

2.miR-302 against Aβ-induced apoptosis 

3.miR-302 activation attenuates Aβ-induced oxidative stress 

4.miR-302 alleviates Aβ-induced cognitive impairments of animal memory and 
recognition function

Figure3 (left figure). DAPI staining result 
displayed that F6 can more effectively 
prevent apoptosis on neuron cells.
Figure 4 (upper figure). MTT assays showed 
that F6,F5 and GLP-1 can attenuate apoptosis 
on neuron cells.

JC-1 stainingDHE staining

DAPI staining MTT assay 
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PRELIMINARY RESULTS 

INTRODUCTION 

Insulin-dependent diabetes mellitus (IDDM) is a form of diabetic mellitus in which  

not enough insulin is produced. Thus, the disturbance of glucose metabolism results 

in acute hyperglycemia ,developing common complications in IDDM patients. 

Peripheral neuropathy is one of the complications in 50~70% IDDM patients, 

whose symptoms are characterized by the paresthesias, hypersensitivities, and 

spontaneous pain, have a major influence on the quality of life (Obrosova, 2009; 

Tesfaye and Selvarajah,2012). 

Neuropathological changes show acute peripheral nerve fibers dysfunction 

(damage, atrophy and disappear). Recently, several quantitative procedures are 

being used for estimating intra-epidermal nerve fibers, and found significant 

degradation in IDDM patients (Patricia et al.,2004; Beiswenger et al., 2008). 

However, the pattern of subepidermal nerve fibers (SENFs) remains unknown.  

Merkel cells (MCs), pressure-sensitive end organs, are located in the stratum basale 

of the epidermis where they form Merkel cell-neurite complexes by contacting with 

SENFs for transmitting the senses of light touch and discrimination (Christianson 

et al., 2007; Ryo Ikeda et al.,2014). 

OBJECTIVES 

METHODS 

CONCLUSIONS 

1. We establish the animal model of IDDM by streptozotocin (STZ) and evaluate 

the temporal changes of behavior sensitivity. 

2. We investigate the temporal pattern of SENFs innervation by assessing the 

unmyelinated C and myelinated A fibers in the dermis after STZ. 

3. We evaluate the potential signaling in MCs to demonstrate possible pain 

mechanism, which interacted with SENFs. 

STZ-induced diabetic rats, whose blood glucose were more than 400 mg/dl 

accompanied with their body weight arrested in about 250g, resulted in significant 

behavior hypersensitivity including thermal hyperalgesia and mechanical allodynia.  

The temporal patterns of NF200-ir SENFs show the normal innervations of 

myelinated Aβ fibers in the dermis after STZ. Besides, the sprout of myelinated Aδ 

and unmyelinated C fibers were confirmed by the patterns of Peripherin-ir SENFs.  

The increases of pPKCα-ir MCs density in the epidermis demonstrate potential 

signaling in MCs, which is involved in STZ-induced mechanical allodynia. 

  

Adult male Sprague-Dawley (SD) rats, weighing 200~300g, were performed through a 

single intraperitoneal injection of streptozotocin (STZ, 60 mg/kg, n = 24). The remaining 

rats (n = 16) were injected with citrate buffer as control. All animals had the measurements 

of blood glucose and body weight.  

Thermal hyperalgesia was evaluated with a Hargreaves-type analgesiometer (Ugo Basile, 

Comerio-Varese, Italy). Mechanical allodynia was determined by a series of calibrated 

vonFrey filaments (Senselab aesthesiometer, Somedic Sales AB, Stockholm, Sweden). 

Sections of footpad skin were incubated with antisera for immunohistochemical staining, 

including: (1) polyclonal neurofilament protein, 200kDa (NF200) (1:1000, Sigma 

Chemicals, St. Louis, MO); (2) polyclonal peripherin (1:1000, Novus, St. Charles, MO); (3) 

polyclonal phospho-protein kinase Cα (pPKCα) (1:500, Epitomics, Burlingame, CA); (4) 

polyclonal phospho-protein kinase Cγ (pPKC γ) (1:500, Epitomics, Burlingame, CA). 

Immunoreactivities of SENFs and MCs of each footpad were counted at a magnification of 

40X with an Olympus BX40 microscope (Olympus, Tokyo, Japan). Data from experiments 

were expressed as mean ± standard deviation (SD) and analyzed by using GraphPad Prism 

(GraphPad, San Diego, CA, USA).  

Fig. 1. Basic characteristics.  
* p<0.05, indicated as a significant difference. 

Fig. 2. Behavioral hypersensitivity.  
* p<0.05, indicated as a significant difference. 

Fig. 4. Phospho-protein kinase Cα (pPKCα)-ir MCs distribution.  

pPKCα-ir MCs were shown (A) after Citrate at PTW 2, (C) after STZ  at PTW 2, and (D) after 

STZ  at PTW 16 (arrowhead). (B) Temporal changes of pPKCα-ir Merkel Cell Density were 

expressed as mean ± SD. * p<0.05, indicated as a significant difference. Scale bar = 50 μm.  

Fig. 3. Peripherin-immunoreactive (ir) SENFs innervation.  

Peripherin-ir SENFs were shown (A) after Citrate at post-treatment week (PTW) 2  and (B) 

temporal changes of SENFs area were expressed as Peripherin-ir area of SENFs (mean ± SD). 

* p<0.05, indicated as a significant difference.(C) Peripherin-ir SENFs sprout into superficial 

dermis significantly after STZ at PTW 2 but (D) withdraw at PTW16. Scale bar = 50 μm. 

Merkel’s cells enhance streptozotocin-induced mechanical allodynia via the 

activation of protein kinase Cα  

Fig. 4. Phospho-protein kinase Cγ (pPKCγ)-ir MCs distribution.  

pPKCγ-ir MCs were shown (A) after Citrate at PTW 2, (C) after STZ  at PTW 2, and (D) after 

STZ  at PTW 16 (arrowhead). (B) Temporal changes of pPKCγ-ir Merkel Cell Density were 

expressed as mean ± SD. Scale bar = 50 μm.  

104學年度醫學系學生參與暑期研究計畫 



Introduction 
        敗血性休克死亡率很高，加護病房死
亡率高達40%，臨床上沒有特效的藥物，
只能靠抗生素與支持療法， 
   敗血性休克是因為革蘭氏陰性細菌的
細胞壁釋放出來的內毒素
(lipopolysaccharide, LPS)，使血管內一
氧化氮 (Nitric oxide, NO) 增加，血管擴
張、血壓降低而造成休克，小鼠的實驗
注射內毒素，亦可引發相同的休克現象。 

      異戊胺(isoamylamine,IA)與LPS同時
腹腔注射，可提高存活率31%到94% 

(p<0.001)。但臨床上實際是敗血性休克
發生後才來治療，故本實驗模擬實際情
況，設計在LPS注射後12小時才給IA，
觀察是否仍然有效 

Material  
• Mice 7週大的BALB/c （20-25g公鼠) 

• PBS (phosphate buffered saline, pH7.4)  

• LPS (1mg/ml)溶於PBS 

• IA (1000 ppm) 溶於PBS 

Method 
• 實驗組：將老鼠腹腔注射最低致死劑
量的LPS，隔12小時後，開始注射IA 

1,000 ppm一天四次(8:00 2ml、11:00 

1ml、14:00 1ml、18:00 2ml)，觀察老
鼠的存活或死亡 

• 對照組：跟實驗組一樣的注射方式及
時間，將IA改成PBS 

Result 
        LPS注射後12小時才一天四次注射
IA，存活率42%(5/12)，而一天四次注
射PBS，存活率才只有8%(1/13)，有
4.25倍的改善(X2=3.16<3.84，雖然尚未
達統計學意義，但老鼠數目增加以後，
會趨有意義的差異，為了減少老鼠用量，
沒有增加老鼠數目) 

Conclusion  
        LPS注射後12小時才注射IA ，存活率
可達42%，而對照組只有8%，相差4.25倍 

實驗組 對照組 

IA(1,000 ppm) PBS 

活/總數 5/12 1/13 

存活率 42% 8% 
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Discussion  
• 實驗組有不錯的反應，IA改善老鼠的存
活率(8%42%) 

• 還有很多種實驗組合，例如給藥的時間
間隔、劑量 

內毒素注射後12小時注射PBS或IA 
(1天4次*) 

*8:00-2mL, 11:00-1mL 
14:00-1mL,18:00-2mL 
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1.Introduction

2.Methods

4.Discussion

5.Conclusion

Dementia is a common disorder which causes deterioration in cognitive 
function.

According to the statistic analysis provided by Taiwan Ministry of Health and 
Welfare, one out of twelve people suffers from dementia at the age 65 and older, 
while the prevalence becomes higher to one out of five over age 80. 

Some reports show that the development of dementia might be relevant to 
rheumatic disease. Rheumatic disease causes abnormal chronic inflammation 
toward one’s self tissue.

Therefore, This study aims to investigate the association between rheumatic 
disease and dementia .

*Abbreviation: LHID = Longitudinal Health Insurance Database , NHIRD = National 
Health Insurance Research Database, RA = Rheumatoid arthritis, AS = Ankylosing
spondylitis SS = Sjögren's syndrome, SLE = Systemic Lupus Erythematosus, PsA = 
Psoriatic arthritis, OA = Osteoarthritis.

． Data Source. 
The National Health Insurance Research Database (NHIRD) covers >99% of the 

population of Taiwan, and other details such as personal information, medical 
history, medical records, drug prescription, beneficiaries, care orders etc. are 
included as well. We utilized data from the Longitudinal Health Insurance Database 
(LHID) which include 1 million patient’s data extracted from the NHIRD.
Subject Selection. 

Fig.1 is the baseline characteristic of study population. Fig.2 shows how we 
select the cases and controls.
． Statistical Analysis.

We used p-value<0.05 or a 95% confidence interval to show statistical 
significance. In order to find out the association between rheumatic
diseases and dementia, logistic regression model is used to calculate crude and 

adjusted odds ratios and 95% confidence intervals.

RA, SS, SLE, PsA, OA will increase the risk of dementia. Nonetheless, in the 
light of our studying results, Ankylosing Spondylitis does not increase the risk of 
dementia.
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Fig.4 shows that the 95% confidence interval of RA, SS, SLE, PsA, OA for the 
OR does not contain 1.0(Except AS).In Fig.5,people who have rheumatic diseases 
have higher risk of dementia. For example, among subjects with Rheumatoid 
arthritis, there are 536 people diagnosed with dementia (17%). However, among
subjects without Rheumatoid arthritis, there are 536 people diagnosed with 
dementia (14.2%). The other diseases in our study share almost the same situation. 
Among them, subjects with SLE and PsA even separately have 22.8 % and 26.5% of 
dementia.

According to our data, RA, SS, SLE, PsA, OA are associated with the higher risk 
of dementia.

Diagnosed with 
dementia during 
2000 to 2010

Outpatients ≧2 times 

or admission ≧1 time

Excluded 
diagnosis of 
dementia in 2000 

Excluded age < 40 yrs

Cases, 
N=10180

Never diagnosed with 
dementia during 2000 to 
2010

1:6 matching with cases on age(±30 
days), gender and index year

Control, 

N=61080
Subjects from longitudinal 

health insurance database 

N= 1000000

Figure.2 Selecting for Cases and Controls

Dementia 
female, 5156, 

7% Dementia 
male, 5024, 7%

Control 
female, 30936, 

44%

Control male, 
30144, 42%

Disease
Number of 
patients

Adjusted OR 95% CI p value

Rheumatoid arthritis 3156 1.11(1.10~1.22) <0.05

Ankylosing spondylitis 794 1.1(0.91~1.33)

Sjogren's syndrome 1391 1.28(1.11~1.47) <0.01

Systemic Lupus Erythematosus 268 1.55(1.16~2.07) <0.01

Psoriatic arthropathy 68 2.1(2.10~3.62) <0.01

Osteoarthritis 37051 1.47(1.40~1.54) <0.01
0 1 2 3 4

3.Result

Figure.4 Forest Plot of the Adjusted Odds Ratios Comorbidities
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Figure.5 The Comparison of Dementia and Control

Based on our results, RA, SS, SLE, PsA, OA will increase the risk of dementia. 
Since Alzheimer’s Disease (AD) is the most prevalent cause of dementia, we 
decided to focus on the relation between rheumatic disease and AD.
．Alzheimer’s Disease

Alzheimer’s Disease ,the most commonly seen dementia caused by 
neurodegenerative disorder, is featured with the presence of senile plaques, 
neurofibrillary tangles, and massive loss of neurons.
Nowadays, a growing number of preclinical and clinical evidence imply that 
immune system-mediated actions lead to AD pathogenesis. 

Besides, some in vivo and in vitro studies confirmed that apoptotic cells can be 
found in AD tissue.
．Possible mechanism between rheumatic disease and AD

First, rheumatic disease causes local or systemic inflammation that makes 
microglial cell in the brain “primed”; on the other hand, amyloid-β (Aβ) in AD 
results in chronic activation of primed microglia (Fig.6), which both drive microglial 
cells to constantly product inflammatory cytokines and chemokines , including 
TNF-α, an apoptosis-related cytokine. This mechanism, in certain aspects, explains 
the massive neuron loss in AD.

Second, patients with rheumatic disease carry certain HLA gene, which may 
translate into MHC molecule that will combine to autoantigen causing 
autoimmune disease. Moreover, HLA-DR is prone to bind with the aggregation 
region leading to the aggregation of amyloid, which is often observed in 
Alzheimer's disease.

Since the interaction between rheumatic disease and dementia is still 
inexplicit, we look forward to clarifying the comprehensive mechanism in the 
future.

Figure.6 How Neurodegeneration and Neuron Loss Happens in AD (Nature Reviews)

Figure.3 Population Distribution of 
Dementia and Control

Characteristic dementia control total p-value
N 10180 61080 71260
Gender, n(%)

Female
Male

5196(14.3)
5024(14.3)

30936(85.7)
30144(85.7)

36092(50.6)
35168(49.4)

1

Age on index date, mean (±SD) 73.2(63.6-82.8) 73.1(63.5-82.7) 0.940

Rheumatoid arthritis, n(%)
No
Yes

9644(14.2)
536(17.0)

58460(85.8)
2620(83.0)

68104(95.5)
3156(4.4)

<0.001**

Ankylosing spondylitis, n(%)
No
Yes

10047(14.3)
133(16.8)

60419(85.7)
661(83.2)

70466(98.8)
794(1.2)

0.046*

Sjögren syndrome, n(%)
No
Yes

9918(14.2)
262(18.8)

59951(85.8)
1129(83.2)

69869(98.0)
1391(2.0)

<0.001**

Systemic Lupus Erythematosus, n(%)
No
Yes

10119(14.3)
61(22.8)

60873(85.7)
207(77.2)

70992(99.6)
268(0.4)

<0.001**

Psoriasis, n(%)
No
Yes

9559(14.2)
221(16.4)

59956(85.8)
1124(83.6)

69915(97.7)
1345(2.3)

0.023*

Psoriatic arthropathy, n(%)
No
Yes

10162(14.3)
18(26.5)

61030(85.7)
50(73.5)

71192(99.9)
68(0.1)

0.004**

Osteoarthritis, n(%)
No
Yes

4112(12.0)
6068(16.4)

30097(88.0)
30983(83.6)

34209(48.0)
37051(52.0)

<0.001**

We have 36092 females and 35168 males to be our samples in this case-control 
study. The distribution of data is presented in Fig.3.

Figure.1 Baseline characteristic of study population
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ischemia-reperfusion injury 

    年級：二年級   學號：0401094 0401119 0401012 0401063   

 姓名：羅婷 江岳霖 侯俊宏 黃婉婷  指導教授：黃相碩 

Studies have suggested that reactive oxygen species and 
free radicals are related to myocardial infarction(MI) during 
myocardial ischemia-reperfusion. Prolonged myocardial 
ischemia and myocardial ischemia-reperfusion can lead to 
MI. Clinically, the treatment for patients with myocardial 
ischemia from coronary artery obstruction is 
revascularization therapy. However, it always causes 
ischemia-reperfusion injury(I/R injury) to the myocardium. 
Since I/R injury are related to reactive oxygen species and 
free radicals, elimination and inhibition of reactive oxygen 
species and free radicals might become important 
strategies for the treatment of I/R injury. Previous studies 
have shown that antioxidants and free radical 
scavengers(FRS) provide significant cardioprotection against 
I/R injury. Therefore, our goal is to find out new 
antioxidants and FRS that can protect hearts against I/R 
injury. 

Introduction 

Material and Methods 

In the future, we will keep practicing the surgical procedure 
until we are fully trained before we start our own research, 
that is, giving rats a shot of normal saline or testing drug 
before ligation to prove if drug can operate cardioprotective 
mechanisms in rats by the observation of when arrhythmia 
happens and how large infarct size is. 

Reference 
Cardiovasc Res. 2009 Feb 15;81(3):457-64. doi: 
10.1093/cvr/cvn335. Epub 2008 Dec 1 
Medicine & Science in Sports & Exercise: 
September 2007 - Volume 39 - Issue 9 - pp 1544-1553 

In this study, we use male Sprague-Dawley rats. Each rat was 
anesthetized with intraperitoneal injection of Urethane. The 
rat was placed on a dissection table and intubated for 
artificial respiration. The carotid artery was cannulated with 
PE-50 for heart-rate and blood pressure monitoring. The 
jugular vein was cannulated with PE-50 for drug admission 
[Fig 1] . Then, a left thoracotomy was performed to visualize 
the heart’s left coronary artery. Using a needle holder, a 
needle threads the 6/0 silk suture underneath the left 
coronary artery perpendicular to it [Fig 2] . Then the rat was 
allowed to recover for 15 mins. For a temporary ligature that 
can be removed for reperfusion, a loop was placed to tie the 
suture for an one-hour ischemia. Successful ligation of the 
coronary artery was validated by observation a decrease in 
blood pressure and changes in ECG [Fig 3]. After an hour, the 
ligature was loosened and started reperfusion for 3 hours. 

Figure 1 Figure 2 

Figure 4 

After reperfusion, we drew the blood of the rat and purify it 
to take the serum with centrifuge. For estimation of 
myocardial infarct size, the left coronary artery was re-
ligated before the hearts were isolated, and Evan's blue 
solution was injected into the aorta [Fig 4]. Once the heart 
was isolated, it was cut transversely into 8 sections of equal 
thickness [Fig 5]. The heart slices were stained with TTC for 
30 minutes, then fixed heart slices with formalin for 48 
hours. Afterward, we scanned the heart slices and weigh the 
different parts (Total ventricular weight, Area at risk and 
Infarcted site) of the slices. 

Figure 5 

Figure 3 

anesthesia 
Intubation, cannulation 

of carotid artery and 
jugular vein 

thoracotomy ligation 
1 hr ischemia and  
3 hr reperfusion 

Heart  isolation 
and Evan’s blue 

staining 

Heart section 
and TTC 
staining 

Measuring 

infarct size 

Preliminary results 

Future work 

After dyeing the sections of the rat’s heart, we could 
observe that area at risk shown in red, infarcted site shown 
in white, and non-ischemia site shown in blue. [Fig 6] 
On the aspect of observation of electrocardiogram (ECG) 
and blood pressure, we found that blood pressure 
descended while ligation and arrhythmia always 
accompanied ischemia and reperfusion. 

Figure 6 : 
Non-ischemia site: 0.59g 
Area at risk: 0.38g 
Infarcted site: 0.22g 



Cardiovascular disease is a global public health problem contributing to 30% of global 

mortality and 10% of the global disease burden. Myocardial infarction (MI) is one of the five 

main manifestations of coronary heart disease (Mendis et al., 2011).  

From previous research ,it is known that ischemia and reperfusion injury is the most important 

factor leads to myocardial injury in myocardial infarction. The reduction of pH value leads to 

the increase of Ca2+ concentration during ischemia. After that, reperfusion causes the 

restoration of pH value and the generation of reactive oxygen species (ROS) companied with 

Ca2+ concentration increasing in mitochondria, will eventually activate mitochondrial 

permeability transition pore (MPTP) which leads to cellular death through apoptosis, autophagy 

or necrosis (Murphy & Steenbergen, 2008).  

In our study, we allure ischemia-reperfusion injury to rats’ heart as animal mode and record the 

amount of VPC, the occurrence and duration of VT and VF from the data of blood pressure and 

EKG to investigate the myocardial damage following left coronary artery ischemia-reperfusion 

injury. 

 

 

 

 

Figure(1). mechanism of iachemia and reperfusion (IR) injury 

 

Methods 

Discussions 
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Referrence 

In this study, Spraque-Dawley male rats, 250~350g, was obtained from animal center of chung 

shan medical university and used as animal model in our experiment. The rat was weighed and 

intraperitoneal anesthesized with urethane (1.25 g/kg). Then the rat was endotracheal intubated 

for artificial respiration. The vagus nerve appending on both side carotid arteries was cut to 

prevent the reducing of blood pressure and heart rate. The carotid artery was then cannulated 

with Polyethylene catheters (PE-50) which was perfusion with heparin for continuous 

monitoring of the heart rate and blood pressure. And the jugular vein was cannulated for drug 

administration, which we used Sodium chloride as vehicle in this experiment. 

The chest was opened by left thoracotomy, followed by sectioning of the 4th and 5th ribs, 

approximately 2 mm to the left of the sternum (Liao et al., 2011). After pericardiotomy, the 

heart was rapidly externalized and inverted. Then, a 6/0 silk ligature was placed around the left 

main coronary artery (Horstick et al., 1999). The heart was repositioned in the thoracic cavity 

and the rat was allowed to recover for 15 min. 

The coronary artery was occluded by tightening the ligature with a loop to cause ischemia. 

After 1 hour, The loop was removed to release the tension and achieve reperfusion of the 

coronary artery. The reperfusion was performed for 3 hours. During the whole process, EKG, 

heart rate and blood pressure were continuous monitored. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure(2). procedure of ischemia and reperfusion experiment 

 

1. Mendis, S., Thygesen, K., Kuulasmaa, K., Giampaoli, S., Mahonen, M., Ngu Blackett, K., & Lisheng, L. (2011). 

World Health Organization definition of myocardial infarction: 2008-09 revision. Int J Epidemiol, 40(1), 139-146. 

doi:10.1093/ije/dyq165 

2. Murphy, E., & Steenbergen, C. (2008). Mechanisms underlying acute protection from cardiac ischemia-reperfusion 

injury. Physiol Rev, 88(2), 581-609. doi:10.1152/physrev.00024.2007 

3. Liao, P. H., Hung, L. M., Chen, Y. H., Kuan, Y. H., Zhang, F. B., Lin, R. H., . . . Huang, S. S. (2011). Cardioprotective 

effects of luteolin during ischemia-reperfusion injury in rats. Circ J, 75(2), 443-450.  

4. Horstick, G., Berg, O., Heimann, A., Darius, H., Lehr, H. A., Bhakdi, S., . . . Meyer, J. (1999). Surgical procedure 

affects physiological parameters in rat myocardial ischemia: need for mechanical ventilation. Am J Physiol, 276(2 Pt 

2), H472-479.  

In our experiment, if the MBP was lower than 70 mm-Hg before ligation, it would be exclude. 

Then the blood pressure will decline after ligation because of the myocardial damage and 

gradually rise after reperfusion, which we surmised that because of the compensation reaction.  

In the future, based on the animal model we built in this study, we can use this model on drug 

testing to find drugs which are curative to myocardial infarction (MI). Hoping that this study 

can use on human being and help us realizing more about the effect of ischemia-reperfusion 

injury on human beings’ heart. 

Introduction 

Results 

 
 

Order online at    https://www.postersession.com/order/ 

Heart rate and mean blood pressure (MBP) was recorded during the period of ischemia and 
reperfusion. Figure (3) showed that the blood pressure will lower during the ligation and rise 
during the reperfusion comparing to the situation before ligation. Figure(4) shows that the heart 
rate will gradually lower within a narrow range. The count of VPC and VT will substantially 
increase due to cardiac arrhythmia during the ligation. 

 

 

 

 

 

                    Figure(3).                                                                                   Figure(4). 

The result (Table(1).)shows that the infarction area is about 30.5% of the ischemia area 

 

 

 

 
 
 

                                                                                                        Table(1).  

 

              Figure(5). Specimen of the heart 

 

ARRHYTHMIA 

 

 

 

 

 

 

 

 

In this study we found that, arrhythmia like VT and VPC often occur during ischemia and 
seldom occur during reperfusion . According to our stastic, the total amount of VPC during 
ischemia is six which is bigger than the total amount of VPC during reperfusion, two. The 
duration of VT during ischemia is 5.83(sec) and the duration of VPC during reperfusion is 
0(sec). 

 

normal 

 

ventricular premature contraction(VPC) 

 

ventricular tachycardia(VT) 

 

ventricular fibrillation(VF) 

 

Then the heart was isolated. The left coronary artery was re-occluded and Evan’s blue (1%) 

was injected into arotic artery for 15min to mark the area at risk. The non-ischemia area then 

appeared blue, while the area at risk remained unstained. Then the heart was sliced into 1-mm 

sections and incubated with TTC on the heating plate for 30min in darkness. After Evan’s blue 

stain and TTC stain, the infarcted  zone was appeared as white and weighed. The degree of 

ischemia, expressed as the weight of the infarct zone as a proportion by weight of the left 

ventricle, was then calculated. 

  I II III average 

Ventricular 

weight(g) 

0.85 0.99 0.93 0.93±0.07 

Occluded 

zone(OZ)(g) 

0.63 0.66 0.47 0.59±0.10 

Infarct zone(IZ)(g) 0.06 0.35 0.14 0.18±0.14 

https://www.postersession.com/order/
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研究研究研究研究題目題目題目題目：：：：

(中文中文中文中文)探討芝麻素誘發人類子宮頸癌細胞死亡的分子機轉探討芝麻素誘發人類子宮頸癌細胞死亡的分子機轉探討芝麻素誘發人類子宮頸癌細胞死亡的分子機轉探討芝麻素誘發人類子宮頸癌細胞死亡的分子機轉

(英文英文英文英文)Investigating  sesamin-induced  cell  death  of  human  

cervical  carcinoma  cells

研究動機研究動機研究動機研究動機

(Research motivation)

近年來子宮頸癌已經是女性所最關切的癌症之一，由於

現行癌症化學治療常導致抗藥性與多種副作用產生，植

物萃取物通常對於人體的毒性較低而且副作用也較少，

因此，現在有許多的醫藥研究聚焦在由中草藥萃取的植

物素，從中尋找有效抑制癌細胞生長與轉移的新穎分子。

先前研究指出芝麻素sesamin具有抗癌的生物活性，然而

sesamin對子宮頸癌是否具有抗癌效應仍未知。因此本研

究擬進一步探討sesamin對於子宮頸癌細胞是否具有抗癌

潛力。

程序性細胞死亡程序性細胞死亡程序性細胞死亡程序性細胞死亡

(Programmed cell death, PCD)
一.細胞凋亡(apoptosis)

二.細胞自噬作用(autophagy)

三.細胞壞死(necroptosis)

實驗方法實驗方法實驗方法實驗方法

(Methods of research)
一.細胞繼代培養(cell subculture)

二.細胞存活率分析(MTT assay)

三.流式細胞儀(flow cytometry)

四.西方墨點法(Western blot)

研究初步結果研究初步結果研究初步結果研究初步結果

(Preliminary results)
一一一一.細胞存活率分析細胞存活率分析細胞存活率分析細胞存活率分析(MTT assay)：：：：

Figure-1.細胞在經過不同濃度的sesamin處理後，測量

MTT之562nm吸光值，發現其存活率有下降的趨勢，

推測此藥可能導致細胞死亡或是周期停滯。

二二二二.細胞型態轉變細胞型態轉變細胞型態轉變細胞型態轉變(Morphology change)：：：：

Figure-2.在sesamin處理24H後部分細胞的型態會從原

先貼附狀多角型轉變為懸浮狀圓球型。此變化大多是

因為細胞即將死亡而使其貼覆盤面的能力喪失，伴隨

著細胞的型態改變。而當sesamin濃度上升時，型態轉

變的細胞比例也上升，推斷sesamin確實會導致細胞死

亡。

三三三三.流式細胞儀流式細胞儀流式細胞儀流式細胞儀(Flow cytometry)：：：：

Figure-3.當細胞進行凋亡時，會導致核內DNA被切

割成許多片段，使得subG1的細胞比例上升。實驗顯

示sesamin處理24H後的細胞其subG1明顯上升，因此

推斷sesamin會導致細胞死亡。

四四四四.西方墨點法西方墨點法西方墨點法西方墨點法(Western blot)：：：：

結論與討論結論與討論結論與討論結論與討論

(Conclusion & discussion)

由以上實驗發現sesamin會導致子宮頸癌細胞邁向死亡，

而非只有生長趨於緩慢。在程序性細胞死亡的方式中，

經由西方墨點法的初步分析，發現與凋亡路徑相關的

主要蛋白質群有互相消長的效應，因此推斷凋亡作用

可能是導致細胞死亡的原因之一。然而由於其他死亡

方式可能也伴隨著類似的細胞變化，因此之後會繼續

進一步觀察其他程序性死亡的相關蛋白之變化，才能

比較完整地了解sesamin對於子宮頸癌細胞的效果與作

用的途徑。

年級年級年級年級：三 學號學號學號學號：0301070 姓名姓名姓名姓名：李冠德 指導老師指導老師指導老師指導老師：高紹軒 教授

Figure-4.由實驗顯示，隨著sesamin濃

度上升，p-PI3K的表現量些微下降，

連帶其下游的p-AKT下降。而更下游

的caspase9與cleaved-PARP的量則上升。

由此可推斷細胞死亡可能經由細胞凋

亡的方式進行。
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研究題目:Zerumbone reduced the inflammatory response of acute lung injury in endotoxin-treated 

mice via Akt-NFκB pathway 
年級：三  學號：0301144    姓名：何肇中 指導教授：關宇翔 教授 

2. Results  

Fig. 1 Effects 6f zerumbone on lung edema and leukocyte infiltration in 

LPS-induced ALI. 

Fig. 2 Effect of zerumbone on expression of proinflammatory cytokines 

in LPS-induced ALI.  

Fig. 3 Effects of zerumbone on expression of iNOS and COX-2 in LPS-

induced ALI.  

Fig. 4 Effects of zerumbone on the NFκB activation in LPS-induced ALI11 

Fig. 5 Effects of zerumbone on the Akt phosphorylation in LPS-induced 

ALI. 

3. Conclusion 

 

 

 

 

 

 

 

 

 

 

 
The results showed that pretreatment with zerumbone ameliorated the formation of 

lung edema in ALI induced by LPS via neutrophils infiltration. 

The mechanisms involved included 

(1) Downregulation of proinflammatory cytokines secretion, such as TNFα and 

IL-6 

(2) Diminution of proinflammatory mediators expression, including iNOS and 

COX-2 

(3) Inhibition of NF-κB activation          

(4) Inhibition of Akt phosphorylation. These findings suggested that zerumbone 

could be a potential agent against endotoxin induced ALI. 

(1) LPS-induced ALI mice were protected by zerumbone 

(2) TNF-α and Il-6 were reduced by zerumbone 

(3) iNOS and COX-2 expression were down-regulated by zerumbone  

(4) NFκB was reduced by zerumbone 

(5) Akt phosphorylation was reduced by zerumbone 

1. Introduction 
Acute lung injury(ALI)is an acute pulmonary inflammatory disorder of high 

morbidity and mortality rate. In the United States , the incidence of ALI is around 

200,000 patients per year with a mortality rate of 40%. There are several 

histopathological features in ALI including alveolar neutrophil infiltration, 

increase alveolar wall thickness, lung edema, haemorrhage, and hyaline membrane 

formation. However, an effective clinical treatment is deficient and still in 

development. Zerumbone, a cyclic eleven-membered sesquiterpene, is the major 

component isolated from wild ginger,which have several beneficial 

pharmacological activities such as anti-inflammatory, antioxidant, and anticancer. 

As a result, in present study, we aimed to investigate the protective effects and 

mechanisms of zerumbone on endotoxin, Lipopolysacchride(LPS)-induced ALI. 

Lipopolysacchride(LPS)is  the most important risk factor for ALI via multitude of 

pulmonary and extrapulmonary insult. Consequently, in this study, we try to find 

out the anti-inflammatory activity of zerumbone in ALI after LPS administration 

in animal model and to explore the mechanism involved. 

http://zh.wikipedia.org/wiki/%E4%B8%AD%E5%B1%B1%E9%86%AB%E5%AD%B8%E5%A4%A7%E5%AD%B8
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探究無毒栽種草莓葉水萃物及其功能性成分抗乳癌功效及機
轉之探討:在抗氧化、抗發炎、凋謝死亡、自噬死亡及有絲分
裂崩解 
 

年級：醫二甲     

學號：0401008    

姓名：谷月涵        

指導教授：李彗禎 



肝細胞癌(hepatocellular carcinoma, HCC)為原發於肝的腫瘤，
2015台灣十大癌症死因，肝癌高居第二。如果早期發現則能達到
30%–40%的治癒率。傳統的診斷方式，如電腦斷層與磁振造影，
是藉由癌細胞在解剖學上的影像位置做診斷。正子電腦斷層掃描
(positron emission tomography/computer tomography, PET/CT)，則
是透過放射線同位素追蹤劑偵測癌症細胞的代謝進行診斷，對癌
症做更有效的診斷與分期。然而現有臨床使用的PET追蹤劑18F-

fluorodeoxyglucose (FDG)靈敏度並不是很好，主要是因為分化良
好、低度惡性的肝癌與正常肝組織有相似的高比率糖質新生作用。
一種新型放射線同位素追蹤劑18F-fluorocholine (FCH)被證實有較
高的靈敏度並已核准在法國、奧地利、德國等地上市。此次臨床
試驗，第三期、多中心、單盲、交叉組別的研究用以評估與比較
FCH與FDG診斷肝癌的有效性與安全性。

整個計畫約收案100人，中山醫學大學附設醫院約收30位肝硬化
或慢性肝病病人，在超音波、電腦斷層、磁振造影等影像檢查
發現有疑似大於1 cm 的肝腫瘤，而尚未接受任何治療者。合格
受試者皆會接受FCH和FDG PET/CT 兩項掃描，掃描順序隨機，
兩次掃描相隔不超過2週。影像結果由兩位核子醫學醫師進行盲
性判讀。接著受試者在最長六個月的追蹤期，透過醫學影像與
病理切片，取得肝癌的真值確認(standard of truth, SOD)。藉由
比較consensus masked reading與特定病人或腫瘤位置的SOT，計
算FCH和FDG PET/CT的敏感度(sensitivity)與特異性(specificity)，
以及FCH的安全性。

Introduction

1. FCH和 FDG PET/CT scan有望在未來合併使用來偵測HCC。
2. FCH和FDG在HCC中呈現不同親和力(avidity)，以目前的組
織學分級無法看出腫瘤的代謝差異。

3. FDG 與FCH有潛力可以作為非侵入性的生物標定，以跟據
癌細胞代謝途徑制定標靶治療策略。

參加學生:醫三甲王逸婷、醫三乙潘姣媚
指導教授:高潘福

Materials & Methods

Results

Discussion 

以病人為單位

靈敏度 特異性

追蹤劑 18F-FCH 18F-FDG 18F-FCH 18F-FDG

病人數目 N=71 N=12

陰性 14 (19.7%) 31 (43.7%) 6 (50.0%) 6 (50.0%) 

陽性 57 (80.3%) 40 (56.3%) 6 (50.0%) 6 (50.0%) 

95%

信賴區間
[71.03%, 

89.54%] 

[44.80%,

67.87%] 

[21.71%, 

78.29%] 

[21.71%, 

78.29%] 

以病灶為單位

靈敏度 特異性

追蹤劑 18F-FCH 18F-FDG 18F-FCH 18F-FDG

病人數目 N =55 N=11

陰性 12 (21.8%) 26 (47.3%) 6 (54.5%) 6 (54.5%)

陽性 43 (78.2%) 29 (52.7%) 5 (45.5%) 5 (45.5%)

95%信賴區間
[67.27%, 

89.10%] 

[39.53%, 

65.92%] 

[25.12%, 

83.97%] 

[25.12%, 

83.97%] 

以病人為單位(per-patient basis):有35位病人FCH和FDG皆呈現陽
性;22位僅FCH呈現陽性;5位僅FDG呈現陽性;9位兩者皆呈現陰
性。以腫瘤為單位(per-site basis):有25顆腫瘤FCH和FDG皆呈現
陽性;18顆僅FCH呈現陽性;4顆僅FDG呈現陽性;8顆兩者皆呈現
陰性。HCC被至少一種PET/CT偵測到的比率在per-patient basis

中為87.3%(62/71)，在per-site basis中有85.5%(47/55)。所有收錄
病患中都沒有FCH呈現注射後的不良藥物反應

本研究的首要目標為評估兩種追蹤劑在診斷HCC時的敏感度
FCH是否大於 FDG ，以單一病人為分析基礎 (per-patient

based ):FCH (80.3%) 比FDG (56.3%) 高出23.94%達統計顯著
(p=0.0011; power=92%) 。而在以單一病灶維分析基礎18F-FCH

亦顯示比18F-FDG 更具優勢。FCH (78.2%) 比FDG (52.7%)高
出 25.45%達統計顯著(p=0.0028).特異性的部分 FCH 與FDG相
似，然而由於分析樣本數太少結果並沒有被採納。此外 FCH

與FDG在診斷HCC分期方面也顯示相似的結果。

(Fig.2)S5/6(FDG uptake lesion)與S2(FCH uptake lesion)分別
以病理切片細胞排列與細胞分裂數目作為標準分期皆屬於
grade III，然而加做加做Ki-67， • FDG uptake lesion Ki-67約
30-40%， • FCH uptake lesion約10%顯然目前HCC病理分類
無法滿足cell biochemical or genetic expression

Conclusion

104學年度 醫學系學生參與暑期研究計畫
肝癌正子掃描影像生物標記[18F]fluorocholine 之研發

與多中心臨床試驗

(Fig.1)The FDG (Lt) and FCH (Rt) images of a 63 y/o male 

with HBsAg (+), post renal transplantation and HCC in segment 

6 and 2/3 of the liver. The individual lesions expressed variable 

FDG and FCH avidity.
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研究檳榔鹼誘發腎臟纖維化之機轉

年級:醫三甲 學號:0301064

姓名:薛郁馨 指導老師:謝逸憲教授

緒論

材料與方法

討論

主要結果

世界衛生組織國際癌症研究中心(IARC)在2004年

公告檳榔是一級致癌物，而在台灣，嚼食檳榔的

人口已經超過200萬人，在臨床發現，許多洗腎

病人有嚼食檳榔的習慣，也有許多研究顯示檳榔

中主要成分：檳榔鹼(arecoline)對腎臟的傷害，

但是arecoline對於腎臟纖維化的分子機轉尚未被

明顯地探討。故本研究旨在探討arecoline所誘導

NRK-49F(Normal Rat Kidney-49F) 細胞間質纖

維化的調控及訊息傳遞過程，以此當作參考，期

望未來能對腎臟病病人有所幫助。

動物模式方面我們以管餵方式餵食實驗小鼠

arecoline，以模擬攝取arecoline所造成的腎臟發

炎，公鼠、母鼠各分為三組，劑量分別為

0,3,6mg/kg per day，在給予三個月的arecoline

後將犧牲取腎臟，利用西方墨點法來分析renal 

fibrosis 相關基因之蛋白層次與利用RT-PCR 來

觀察mRNA層次的影響。

細胞模式是將NRK-49F培養後分別給予

0,10,20,40μM.的arecoline，觀察arecoline對

NRK-49F的影響。我們利用西方墨點法分析

MAPK pathway蛋白(p38、JNK、ERK)、 EMT

表現標誌蛋白（β-catenin、 E-cadherin、

fibronectin、vimentin、snail、slug）以及renal 

fibrosis表現標誌蛋白(a-SMA、Collagen、TGF-

β、Fibronectin)。

慢性腎臟疾病和正常老化的腎臟都會經過腎臟纖

維化這個過程，最顯著的特徵是原本正常的腎臟

組織會被不正常的細胞外基質蛋白取代

(如:Fibronectin)。TGF-β是組織纖維化中最顯著

的因子，因為TGF-β有能力可以誘導腎臟細胞進

行EMT，並且會刺激細胞分泌EMT表現標誌蛋白。

原本預期的是TGF-β、Fibronectin以及a-SMA的

增加，但並沒有每次的數據都符合我們的預期，

可能是因為對西方墨點法技術的不純熟，轉膜的

時候沒有轉好；也有可能是這個機制本來要走的

路線本來就不是我們原本的預期。在經過兩個月

多的實驗技巧磨練後，剩下的數據應該可以慢慢

出來了。接下來我們還會繼續重複跑這些蛋白以

待確認，並致力於目前尚未成功呈出來的蛋白，

接下來還會犧牲小鼠來參照動物模式的結果以良

好地闡釋檳榔鹼誘發腎臟纖維化之機轉。

Western Blot

24hr                     48hr

arecoline 0  10  20  40      0  10  20  40 μM

TGF-β

Fibronectin

a-SMA

b-actin



104學年度 醫學系學生參與暑期研究計畫 

The Antiviral Activity of Traditional Chinese Medicine  
against Enterovirus 71 in Rhabdomyosarcoma Cells 

年級：三 學號：0301084、0301109、0301131 姓名：荊懷洋、陳俐因、黃銘續 指導教授：陳志豪 

 
Enterovirus type 71 (EV71) is one of an important pathogenic 
virus of the Picornaviridae family. Characterized by its non-
enveloped and single stranded positive RNA genome, EV71 
causes disorders with a wide range, including aseptic 
meningitis, poliomyelitis-like acute flaccid paralysis, brainstem 
encephalitis, pulmonary edema and cardiorespiratory collapse. 
Generally, viruses can only survive in host cells, so it is difficult 
to develop effective drugs specifically against viruses without 
the damage on host cells. However, neither a precautionary 
vaccine nor a specific antiviral drug is available for the 
treatment of EV71 infection. 

Introduction 

 
This experiment was designed to find out the potential 
antiviral activity of five different traditional Chinese medicines 
against EV71. 

Aim 

 
 Five hot water extracts of drugs numbered 8, 9, 39, 209 and 
258 were obtained from Professor Ho Tin-Yun from China 
Medical University. EV71 was isolated from patient of Chung 
Shan Medical University Hospital. Rhabdomyosarcoma cell 
(RD cell) was used for viral culture and antiviral assay. 
 

Materials & Methods 

 
 
 

Results 
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Figure-3.  Result of 50% cell cytotoxicity assay. 39 showed 
cytotoxicity while it was diluted 10-fold. 258 showed 
cytotoxicity while it was diluted 10- and 20-fold. 
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Results 
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Figure-1. Result of 50% tissue 
culture infectious dose assay. 
Viral stock was 104.08 TCID50/ml. 

Figure-2. Result of 50% 
tissue culture infectious 
dose assay. (CCK-8) 

Figure-4. Result of 50% inhibitory concentration assay. 
Compared to the others, 209 and 258 showed greater 
antiviral activity against EV71 at low concentrations.  

Figure-6. Calculating selective index. 

 
209 and 258 showed evident inhibitory effect on EV71 
infection under RD culture system. Even though the mixture 
of 209 and 258 still maintained similar antiviral effect to that 
of an individual drug, it indicated an increase in cytotoxicity. 
 

Conclusion 

 
Approaches to conducting the research on the compound of 
209 and 258 are as follows: 
1. Use different solvents to extract different active 

compounds. 
2. Find out which stages of the viral cycle are the drugs more 

effective. 
3. Time course assay. 
4. Animal experimentation. 
 

Discussion 

Figure-5. Result of 209 
and 258 mixture 
CC50(left) and IC50(right) 
assay. (CCK-8) 

10X dilution 

Dilution Rate Dilution Rate 
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BLCFA01 attenuates Unilateral Ureteral Obstruction-
Induced renal fibrosis

INTRODUCTION

MATERIAL&METHODS

RESULTS

CONCLUSION & DISCUSSION

According to the statistics of Ministry of Health and Welfare, the
ranking of chronic kidney disease in 2015 Ten Leading Causes of
Death in Taiwan rose to No.9, showing that chronic kidney disease
(CKD) is a serious threat to people’s health. One of the main cause
of CKD is renal fibrosis, which is characterized by an excessive
accumulation of the extracellular matrix (ECM). Therefore, the
research for finding a new medicine to slow or stop the abnormal
accumulation of ECM proteins is a very important issue.

BLCFA01 is a new medicine developed by PROFEAT BIOTECHNOLOGY.
Co., Ltd company and is expected to reduce the accumulation of
ECM protein in kidney. First, we perform unilateral ureteral
obstruction (UUO) to build renal fibrosis in rats’ kidneys. Then, we
give BCLFA01 to the UUO rats to identify whether BCLFA01 can
reduce renal fibrosis or not and how BCLFA01 reduce renal fibrosis.

Animal experiment

(UUO)

BLCFA01

Western 
blotting

RT-PCR
H&E 
stain

IHC

Left kidey
of rat

Male SHR rats weighing 200-230 g were used in these experiments.
Under intraperitoneal injection of anesthesia with Zoletil 50, we
operated UUO surgery on their left ureters, and then give them
BLCFA01 one day later. The rats were arranged into three groups: (1)
Sham, Sham surgery is a placebo surgery that isolates the effects
caused by incisional trauma. (2) UUO, after left abdominal incision,
we used monofilament nylon to tie three overhand knots at left
proximal and distal area of ureter. (3) UUO + BLCFA01 72mg/kg/day.
Then we take out the left kidneys from the experimental rats on 7
days and 14 days after the day we performed UUO. After that,
following examinations will carry on, including morphological
experiments, western blotting, RT-PCR, H&E stain and
immunohistochemical (IHC) stain. By these examinations, we can
assess whether BLCFA01 atteanuates abnormal accumulation of
ECM in the kidney or not and which ECM proteins are the target of
BLCFA01.

Cell experiment

Cell line:NRK-52E

Western blotting

Add BCLFA01

RT-PCR

Add TGF-b1: to induce epithelial 
mesenchymal transition (EMT)

MTT assay: to test the 
toxicity of TGF-b1

b-actin

a-SMA

C C+01 7d 7d+01 14d 14d+01 kDa

-43

-43

BLCFA01 attenuates the expression of extracellular matrix proteins in
rats’ fibrosis kidney.
Western blots showing BCLFA01 attenuates the expression of fibrosis-
associated proteins. (UUO 7days)had much expression of fibrosis-
associated proteins, collagen and a-SMA than (Sham), which means
UUO had successfully made the rats’ kidney be fibrosis. Furthermore,
the expression of a-SMA in (UUO7days+BLCFA01) is less than (UUO
7days), indicating BLCFA01 may improve renal fibrosis in rat kidney.
(Fig.3)

Figure.3 (C)=Sham. (C+01)=Sham+BLCFA01. (7d)=UUO 7days. 
(7d+01)=UUO7days+BLCFA01. (14d)=UUO 14days. (14d+01)=UUO14days+BLCFA01. 
The kidney extracts were analyzed by western blot. a-SMA  increased in (7d) and 
(14d). Compare with (7d) and (14d), a-SMA decrease in (7d+01) and (14d+01). 
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Speaker: Wen-Chien Wang ( 0301110 )        Advisor: Yi-HSIEN HSIEH  
Department of Biochemistry, School of Medicine, Chung Shan Medical University, Taichung, Taiwan

BLCFA01 reverses the atrophy of the medulla in UUO kidney
decreases the excessive accumulation of ECM proteins
The medulla of kidneys in (Sham) are solid and normal. In comparison,
the tissue of the medulla in (UUO 7days) and (UUO 14days) are hollow
and atrophic because of renal fibrosis. Apparently, The medulla in
(UUO7days+BLCFA01) is solider than (UUO 7days). Also, the medulla in
(UUO14days+BLCFA01) is solider than (UUO 14days). Therefore, we
can infer that BLCFA01 can reverse the atrophy of the medulla and may
have positive help for renal fibrosis. (Fig.1)

Figure.1 We took out the left kidneys of the rats for morphological observing.
(Sham)=control. (-)=UUO processed. (+)=UUO processed+BLCFA01 72mg/kg/day.

Immunohistochemistry (IHC) stain shows BLCFA01 reduces excessive
accumulation of a-SMA proteins in kidney.
H&E stain shows atrophy of renal tubules in (UUO 7days) and (UUO
14days) is significant. However, vacuoles in (UUO7days+BLCFA01) and
(UUO14days+BLCFA01) decrease greatly. Meanwhile, IHC stain shows
the expression of a-SMA, the ECM protein, increases significantly in
UUO kidney but decreases in UUO kidney with BLCFA01 treatment.
(Fig.2)

Figure.2 The atrophy of renal tubules results in the white vacuoles in H&E stain. In
IHC stain, tissue with a-SMA will be stained in brown. (Sham)=control. (-)=UUO
processed. (+)=UUO processed+BLCFA01 72mg/kg/day.

 BLCFA01 plays a important role in restraining renal fibrosis and has 
high possibility for the cure of CKDs

 BLCFA01 can successfully stop the abnormal accumulation of ECM 
in rat kidney and even reverse it into normal situation.
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研究題目： (中文) 內毒素休克的老鼠是否缺乏水分
(英文)：Is there fluid insufficiency in murine endotoxin shock
年級：五 學號：0101156 姓名：游梁田 指導教授：王世叡

Introduction

內毒素是lipopolysaccharide(LPS)，和人
類的免疫細胞結合後會促進發炎反應、產生
一氧化氮(nitric oxide, NO)，使血管擴張、血
壓下降，造成休克，使重要器官缺血而衰
竭。所以我們研究補充水分是否有助於休克
的恢復。

我們以老鼠模擬人類中毒情形，將已達致
死劑量的LPS注入老鼠，使其產生類似敗血
性休克的情形，研究設計：隔12小時後供給
磷酸食鹽水視察是否能助其恢復，降低死亡
率。

Material and methods 

材料：7週大的BALB/c mice（20-25g公鼠）、
LPS(1mg/ml)溶於磷酸食鹽水、PBS(phosphate 

buffered saline, pH7.4)

方法：對照組老鼠打最低致死劑量的LPS溶液
(本實驗皆腹腔注射) ，觀察到死亡或完全恢復
為止。
實驗組老鼠打最低致死劑量的LPS溶液，隔12

小時後，開始供給PBS，每天四次，到死亡或
完全恢復為止(8點2ml、11點1ml、14點1ml、18

點2ml，一天共6ml)

〝Preliminary〞Results

對照組12隻中存活2隻，存活率16.7%。實驗組13隻中存活1隻，存活率7.8%。卡方檢定結
果：兩者無顯著差異。

Discussion

實驗結果：實驗組和對照組的存活率的差異，
沒有統計學上的意義。由結果可有以下推論。

增加體液對內毒素休克沒有幫助，所以內毒
素休克老鼠可能沒有體液不足的問題
增加體液對內毒素休克可能有幫助，但距離
中毒時間太久介入而效果不彰
增加體液對內毒素休克可能有幫助，但PBS

供給時間密度不夠高而效果不彰

Conclusion
內毒素休克老鼠，補充磷酸食鹽水沒有增加
存活率，可能沒有水分不足的問題。
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前言Introduction
口腔及小腸黏膜炎(mucositis)為頭頸癌(head and neck cancer)

病人接受化療、放療之常見的一種副作用，它會引起口腔疼痛以
致無法順利進食，嚴重時甚至造成細菌感染。嚴重的口腔黏膜炎
會使得下一個療程的治療延後，且必須減少劑量。

當引發黏膜炎時，常會使TNF-α、IL-1β、IL-6等細胞激素
(cytokine)在血液中的含量提高，進而趨化單核球、嗜中性球、淋
巴球等白血球的聚集。目前尚無絕對有效的方法可以用來預防其
發生，臨床上常使用麩醯胺酸(L-glutamine, Gln)來進行治療。

在先前的文獻中提到靈芝免疫調節蛋白(FIPs of Ganoderma
mucriosporum, GMI)具有抗癌以及免疫調節功能，本研究希望藉
由GMI來改善5-Fluorouracil(5-FU)所引發的黏膜炎，並比較GMI和
麩醯胺酸的治療功效。

(A)

圖3：小腸絨毛、舌頭、肝臟變化（H&E染色）
(A) 以H&E染色分析五個組別小鼠的空腸(jejunum)（第一列）、舌頭(tongue)
（第二列）和肝(liver)（第三列）前端組織切片 (B)(C)計算小腸絨毛(villi)以及
腸腺隱窩(crypt of Lieberkuhn)的長度變化，***p<0.001和control比較；
###p<0.001和5-FU組比較。

材料與方法Materials & Methods
 In vivo
1. 以正常BALB/c小鼠每週連續四天腹腔注射5-FU，並每天餵食

GMI或Gln，在第14天的時候進行犧牲，詳細飼養流程如圖1。
2. 以haematoxylin and eosin (H & E)染色分析肝大葉、小腸絨毛、

舌頭等變化。
3. 以Western blot分析五個組別中肝臟是否進行細胞凋亡。
4. 以cytokine array分析五個組別小鼠血清內多種發炎因子的變化。
 In vitro
1. 藉由MTT assay來了解5-FU對於大鼠小腸絨毛細胞株(IEC-6)的

毒殺性。
2. 藉由RT-PCR來分析不同濃度的5-FU所引發IEC-6之發炎因子

CXCL1的基因表現量。

實驗結果Results

結論 Conclusion
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探討靈芝免疫調節蛋白 GMI 對於5-FU

所引起口腔及小腸黏膜發炎之改善及作用機轉
年級：醫三 學號：0301154   姓名：李哲行 指導教授：柯俊良

圖1：動物實驗操作流程
六週齡小鼠隨機分成五組：(1)Control：每天餵食PBS(400 μl) (2)5-FU：
每天餵食PBS(400 μl)，在第1～4及8～11天腹腔注射5-FU(50 mg/kg) (3)5-
FU+GMI：施打5-FU並每日餵食GMI(250 mg/day) (4)5-FU+Gln：施打5-
FU並每日餵食Gln(120 mg/day)  (5)5-FU+GMI+Gln：施打5-FU並每日餵
食GMI和Gln。在施打第一劑5-FU前三日，進行pre-treatment，並且在第
14天進行犧牲並採血。

(B) (C)

圖4：多種細胞激
素(cytokine)在小
鼠血清中的變化
注射5-FU之後血液
中的IL-12、MCP-
1、MIP-1α、
MIP1β、RANTES
都有升高的趨勢，
而餵食GMI可使這
些細胞激素的濃度
回復正常，但是餵
食Gln不沒有回復，
有些細胞激素濃度
反而提高。

圖8：結論示意圖

圖6：5-FU作用濃度和
IEC-6細胞存活率的關係
不同濃度作用在IEC-6細
胞株，造成不同的細胞
存活率，濃度越高，存
活率越低。*p<0.05、
***p<0.001和contro比較；
#p<0.05、###p<0.001和
5-FU組比較。

圖7：5-FU作用濃度和IEC-6細胞
CXCL1基因表現量關係
不同濃度5-FU作用在IEC-6細胞株，
可以發現0.1 μM表現量較對照組低，
而1和10 μM 則和對照組無差異。

圖5：5-FU造成肝臟進入細胞凋亡
Control、5-FU+GMI中幾乎沒有看到
caspase-7的活化，而5-FU、5-FU+Gln
和5-FU+GMI+Gln中則看到大量的活
化，代表肝臟受損進入細胞凋亡。

圖2：體重及飲食
變化
(A)體重變化，可
以看到注射5-FU的
組別體重都有明顯
下降，而餵食GMI
和Gln的組別在第
二週下降的幅度小
於餵食PBS及混合
兩種餵食的組別
(B)(C)飲水及攝食
量變化，在攝食量
變化中可以看到注
射5-FU之後攝食都
明顯減少，但是餵
食GMI和Gln可使
減少幅度下降，甚
至可回復到近似對
照組。*p<0.05和
對照組比較；
#p<0.05和5-FU組
比較。

(A)

(B)

(C)



 
    Introduction 
 

Osteoarthritis (OA) and dementia are prevalent causes of disability 
in geriatric patients. To date, information on the temporal correlation 
between these progressive diseases and the risk of dementia in 
patients with OA is limited. Therefore, we intent to have a cohort 
study of discussing the relationship between OA and dementia as 
well as the risks and protect factors relating to dementia. 
 
 Material and methods 

  

Our subjects are all from the longitudinal health insurance database 
(LHID，n=1000000). The OA group is who OPD visit≧2 or 
admission≧1 due to OA during 2001-2010 , excluded diagnosis of 
OA in 2000, excluded diagnosis of dementia before OA, elder than 
50y/o, follow-up duration > 180 days. The non-OA group is who has 
never been diagnosed with OA from 2001-2010 and excluded 
diagnosis of dementia before index date. After the rough selection of 
the two groups, we modify the confounding factors by means of 
logistic regression that OA and non-OA are served as dependent 
variables and confounding factors are served as independent 
variables. Through the propensity score to match age, gender, 
CCI(Charlson comorbidity index), hypertension, hyperlipidemia, 
Parkinson’s disease, and index date. 
 
 Priliminary result 
           

First, the patients taking Celecoxib、Etoricoxib、Naproxen、
Diclofenac、HCQ all have dramatic differences between OA and 
non-OA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Second, Etoricoxib and Diclofenac decrease the risk of dementia.  
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Is Osteoarthritis associated with Dementia? 

Third, people who was early-diagnosed of OA had a higher 
opportunity to suffer from dementia than those who are non-OA. 

 Discussion 

First, there is mounting evidence that vascular pathology plays 
a role in OA. Vascular disease also produces effects on the brain 
and causes dementia. Second, patient with OA may reduce the 
frequency to exercise because of pain, and evidence suggests 
that exercise may reduce the incidence of dementia. Third, 
inflammation is one of the pathological mechanisms of OA and 
inflammation also increases the risk of dementia. Fourth, 
patients with uncontrolled OA might become functional 
disability, which can cause depression. In addition, patients with 
depressed mood have a strong possibility of being diagnosed 
with dementia. Fifth, it has been suggested that obesity is a risk 
factor for dementia. Obesity is also a known risk factor for OA. 
  
 Reference: 
www.ehealthme.com/cs/osteoarthritis/vascular%20dementia/ 
emedicine.medscape.com/article/292105-overview#a 
http://www.ncbi.nlm.nih.gov/pubmed/10525480?dopt=Abstract&holding=npg 
http://www.ncbi.nlm.nih.gov/pubmed/19738171?dopt=Abstract&holding=npg 
http://www.ncbi.nlm.nih.gov/pubmed/8834014?dopt=Abstract&holding=npg 
http://www.ncbi.nlm.nih.gov/pubmed/26764391 
http://www.ncbi.nlm.nih.gov/pubmed/27492464 
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           0101010丁信夫 0101101謝佩哲              
指導教授      魏正宗醫師 
 



ABSTRACT 
Cigarette smoking is a well-established risk factor for various diseases, such as 

cardiovascular disease, neurodegeneration, and cancer. Cadmium nitrate (Cd(NO3)2) 

is one of the major products from the cigarette smoke. The International Agency for 

Research on Cancer Monographs identifies Cd and its related compounds as 

carcinogens to human , including lung cancer, kidney cancer, and prostate cancer. Up 

to now, no supporting evidence on Cd(NO3)2 -induced apoptosis and related 

mechanism in neurons has been found. At present study, our results had demonstrated 

that Cd(NO3)2 induced apoptosis and necrosis in a concentration-dependent manner 

in N2A neurons. The mode of neuronal death shifted from apoptosis to necrosis when 

the concentration of Cd(NO3)2 was increased. The activities of caspase-3 and -9 in 

N2A neurons also expressed a concentration-dependent manner. In addition, 

Cd(NO3)2 induced both mitochondrial disruption and reactive oxygen species (ROS) 

generation in a concentration-dependent manner in N2A cells. All these indicated that 

in N2A cells parallel trends could be observed in apoptosis, caspase-3 and -9 

activities, mitochondrial disruption, and ROS generation when induced by Cd(NO3)2. 

Furthermore, Cd(NO3)2 -induced apoptosis, caspases activities, mitochondrial 

disruption, and ROS generation were reduced by N-acetyl-L-cysteine (NAC). These 

results indicated that neuronal apoptosis was induced by Cd(NO3)2 via intrinsic 

apoptotic caspase cascade activities and their up-stream factors, including 

mitochondrial disruption and ROS generation. 
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研究題目：Cadmium nitrate-induced neuronal apoptosis is protected by  

   N-acetyl-L-cysteine via reducing reactive oxygen species generation 

and mitochondria disruption 

年級：三    學號：0301146、0301135     姓名：黃煦洋、許哲元   指導教授：關宇翔 
 

Effects of Cd(NO3)2 on mitochondrial membrane potential in N2A 

neurons 
 

 
 

 

 

 

 

 

 

 

Fig. 1. Cd(NO3)2 induced apoptosis in N2A cells. The apoptosis was measured by Annexin 

V-FITC and PI assay using flowcytometry. Cells were incubated with Cd(NO3)2 at various 

concentrations of 0 (A), 0.3 (B), 1 (C), and 3 (D), μM for 24 h at 37°C. The upper left 

quadrant (Annexin V−/PI+) is representative of necrosis; upper right and lower right 

quadrants (Annexin V+/PI+ and Annexin V+/PI−) are representatives of apoptosis; and 

lower left quadrant (Annexin V−/PI−) is representative of living cells.  

RESULTS 
 

Effects of Cd(NO3)2  on necrosis and apoptosis in N2A neurons 
 

 

Fig. 2. Cd(NO3)2 induced caspase-3 

and -9 activation in N2A cells. Data 

are expressed as mean ± SD (n = 5). 

*p < 0.05 compared with control 

value.  

 

 
 

Effects of Cd(NO3)2 on ROS generation in N2A neurons 

Fig. 3. Cd(NO3)2 induced mitochondria depolarization in N2A cells. Cells were 

incubated with Cd(NO3)2 at various concentrations of 0 (A), 0.3 (B), 1 (C), and 3 

(D), μM for 24 h at 37°C. (E) Quantitatively the percentage of mitochondria 

depolarization cells were calculated and analyzed. Data are expressed as mean ± SD 

(n = 5). *p < 0.05 compared with control value.  

Fig. 4. Cd(NO3)2 induced ROS 

generation in N2A cells. Data are 

expressed as mean ± SD (n = 5). 

*p < 0.05 compared with control 

value.  

 

Fig. 5. Effect of NAC on Cd(NO3)2 induced cytotoxicity (A), caspases-3 and -9 

activities (B), MMP (C), and ROS generation (D) in N2A cells. Data are 

expressed as mean ± SD (n = 5). *p < 0.05 compared with control value.  

Methods 
1. Detection of Apoptosis and Necrosis by Flow Cytometry 

2. Fluorometric assay for caspase activities 

3. Detection of ROS generation by DCFH-DA fluorescence assay 

4. Measurement of mitochondrial membrane potential by JC-1 fluorescence assay. 

5. 3-2,5-diphenyltetrazolium bromide (MTT) colorimetric assay for Cell Viability 

Assay 

Effects of Cd(NO3)2 on caspases-3,-9 activities in N2A neurons 
 

(E) Quantitatively the percentage of 

necrotic cells, viable cells, and apoptotic 

cells were calculated and analyzed. Data 

are expressed as mean ± SD. * p < 0.05 

compared with control value.  

Effects of NAC on cytotoxicity, caspases activities, MMP, and 

ROS generation induced by Cd(NO3)2 in N2A neurons 

Conclusion 
The results gathered from present study led to the conclusion that intracellular ROS 

generation was induced by Cd(NO3)2 in N2A neurons. The intracellular ROS is a 

mitochondrial stress which leads to mitochondrial membrane disruption to initiate 

activation of caspase-9. The activated caspase-9, the initiator of intrinsic apoptotic 

pathway, then cleaves and activates the downstream factor, caspase-3. Finally, 

Cd(NO3)2 induced apoptosis via caspase-3. In addition, we also found that Cd(NO3)2 

was the most toxic matter in all Cd derivatives in neurons. These results suggested 

that neurotoxicity was induced by Cd(NO3)2 via apoptosis and resulting in 

neurodegenerative diseases. 



Mucin-type O-glycans participated in functional neural differentiation of adipose 

tissue-derived stem cells into Schwann-like cell in end-to-end neurorrhaphy model

Mucin-type O-glycans are decorated various membrane protein and secreted
protein. The glycosylation has been shown to play crucial roles in a variety of
biologic functions, such as angiogenesis, carcinogenesis, organogenesis, and
leukocyte recruitment. However, functions of this O-glycosylation in stem cell
differentiation and peripheral nerve regeneration are largely unknown.

Adipose tissue-derived stem cells (ADSCs) expressed various receptor tyrosine
kinase (RTK), including ErbB2, TGFb, and FGF1 receptor, which have potential to
differentiate into Schwann cells by treated with PDGF, basic FGF, foskolin
(Heregulin). Transplantation of Schwann like cells (Scii cells) differentiated from
ADSCs provided the potential of Sci cells to myelinate neurons in vitro (Zuk et al.,
2002), which could ultimately provide a therapeutic strategy for peripheral nerve
repair.

In mammals, axonal regeneration recapitulates developmental processes. N-
acetylgalactosaminyltransferase (GALNT) widely expressed in nervous tissue and
initiated elongation of mucin type O-glycans for nervous system development (Lin
et al., 2008). In addition, many studies indicated that O-glycosylation can regulate
activity of RTK (Wu et al., 2011, Herr et al., 2008). We therefore hypothesize that
changes of O-glycosylation could regulate ADSC differentiation and mediate
peripheral nerve regeneration.

To study roles of mucin-type O-glycans in Schwann cell differentiation, we
analyzed expression of O-glycosyltransferases in ADSCs, and treated ADSCs with
an O-glycan inhibitor, benzyl-α-GalNAc, during cell differentiation. Lectin pull-
down assay was used to examine changes of O-glycans on growth factor receptors
(ErbB2) in ADSCs. To evaluate effects of O-glycans on peripheral nerve
regeneration, we transplanted ADSCs or ADSCs-derived Schwann-like cells into
end-to-end neurorrhaphy (EEN) rat model (Liao et al., 2009) with or without

benzyl-α-GalNAc treatment.

Introduction

Materials and Methods

Results
Histogram showing the relative mRNA expression of GALNT family in ADSC.

Fig. 1 The mRNA expression of GALNT family genes in rat primary ADSCs. Genes were divided into three
groups according to expression levels. GALNT1 and GALNT2 were higher-level expressed genes in ADSCs.
GALNT10, GALNT11, and GALNT12 were middle-level expressed genes, whereas the others genes were
detected relatively low levels in ADSCs. The signals of GALNT genes were normalized to GAPDH.

Benzyl-α-GalNAc severely inhibited ADSCs differentiation into Schwann-like cells
Fig. 2 O-glycosylation inhibitor suppressed
ADSCs into Schwann-like cells. For in vitro
study, ADSCs were treated with of O-
glycosylation inhibiter (2 mM; benzyl GalNAc)
or DMSO, respectively. About 2 weeks after
differentiation, the mRNA level of S100 gene
in benzyl GalNAc-treated ADSCs was 26-
fold lower compared with DMSO-treated
ADSCs . The mRNA level of GFAP gene in
benzyl GalNAc-treated ADSCs was 26-
fold lower compared with DMSO-treated
ADSCs. The mRNA expressions of S100/GFAP
were normalized by GAPDH as a
housekeeping gene.

Pulldown/Western Blotting Analysis in ADSCs and Huh7 cells.

Fig. 3 Two cell extracts were pull-down
with the anti-Jacalin beads. Cell lysates
were incubated with Jacalin beads
overnight. Supernatants were separated
from bead pellets by centrifugation, and
specific immunoblotting.
Immunoprecipitates were submitted to
western blotting using the anti-ErbB2
antibody. The ErbB2 receptor was O-
glycosylated on rat ADSC and Huh7 cell line
(hepatocellular carcinoma cell line).

Functional measurement of nerve Regeneration by electrophysiological recordings.

Fig. 4 Effects of cells implantation on
compound muscle action potential
recordings (CMAPs). CMAPs were recorded
from biceps brachii muscle upon activation
of the musculocutaneous nerve one month
following end-to-end neurorraphy (EEN).
Responses were recorded from normal
control rats, ADSCs-treated rats, and
Schwann like cell-treated rats with stimulus
applied above the neurorrhaphy site. Note
that Schwann like cell-treated group
promoted functional recovery by triggering
large amplitude than that of control ones.

Confocal photomicrography showing DiI (+) Schwann-like cells present at suture 
site.

Fig. 5 CM-DiI dye has been applied in
Schwann like cells labeling and tracking in
the reconnected nerve. We found that red
Schwann-like cells (arrow) survived and
presented at suture site one month after
EEN. Arrow head shows the 10/0 silk suture
was retained in the reconnect nerve. Scale
bar = 50 μm

Conclusion
This study revealed that O-glycosyltransferases, GALNT1 and GALNT2, are
abundantly expressed in ADSCs. Blocking synthesis of O-glycans by benzyl-α-
GalNAc severely inhibited ADSCs differentiation into Schwann-like cells, in vitro.
Thus, ADSC differentiation dependent on glycosylation of ErbB2 receptor (Shan
etal., 1994). GALNT1 or GALNT2 may be a candidates for ErbB2 receptor
glycosylation to promote from ADSC into Sci cells.

In addition, we showed the transplanted ADSCs present at reconnected nerve of
the EEN-rats by CM-DiI labeling. Comparing to transplantation of
undifferentiated ADSCs, transplantation of Schwann-like cells in neurorrhaphy
rats performed higher amplitude than that of ADSC group one month after
recovery.

In conclusion, the present study provided the first functional evidence that
mucin-type O-glycans participated in ADSCs-Schwann cell differentiation. Our
work provides the efficient way of ADSCs differentiated into Schwann-like cells
and insight into the role of this conserved protein modification in peripheral
nerve regeneration.

Reference
• Zuk PA, Zhu M, Ashjian P, De Ugarte DA, Huang JI, Mizuno H, Alfonso ZC, Fraser JK,

Benhaim P, Hedrick M Human adipose tissue is a source of multipotent stem cells, Mol. Biol.
Cell 13 (2002) 4279–4295.

• Lin Y-R, Reddy BVVG, Irvine KD (2008) Requirement for a core 1 galactosyltransferase in the
Drosophila nervous system. Developmental Dynamics 237:3703-3714.

• Wu YM, Liu CH, Hu RH, Huang MJ, Lee JJ, Chen CH, et al. Mucin glycosylating enzyme
GALNT2 regulates the malignant character of hepatocellular carcinoma by modifying the
EGF receptor. Cancer Res 2011;71:7270–9

• Herr P, Korniychuk G, Yamamoto Y, Grubisic K, Oelgeschlager M. Regulation of TGF-(beta)
signalling by N-acetylgalactosaminyltransferase-like 1. Development 2008;135:1813–22

• Liao WC, Chen JR, Wang YJ, Tseng GF (2009) The efficacy of end-to-end and end-to-side
nerve repair (neurorrhaphy) in the rat brachial plexus. J Anat 215: 506-521.

• Shah NM, Marchionni MA, Isaacs I, Stroobant P, Anderson DJ (1994) Glial growth factor
restricts mammalian neural crest stem cells to a glial fate. Cell 77:349–360.

104學年度醫學系學生參與暑期研究計畫

年級:三年級 學號:0301156 姓名: 林昱達 指導教授 : 廖玟潔

Isolation and culture of Adipose-derived stem cells(ADSCs)

GALNT gene expression analysis 
by using Q-PCR

Differentiation of ADSCs to SCi cells with cocktail 

of Foskolin, PDGF, bFGF, and Heregulin

ADSCs with an O-glycan 
inhibitor(Benzyl-α-GalNAc)

Differentiation of ADSCs to SCi cells with cocktail 

of Foskolin, PDGF, bFGF, and Heregulin

Grooming test S-100/GFAP immunofluorescence staining Compound Muscle Action 
Potential

(CMAP Test)

Microsurgery and cell implantation for 1 month



Introduction 

Materials and Methods 

Preliminary Results 

Bibliography Previous research by Halter et al. found 
that FLT PET scans show a lower 
sensitivity, but higher specificity, than 
FDG PET scans did for the staging of the 
primary tumor. Also while FDG shows 
greater uptake across tissues such as the 
brain, the brain itself takes up low 
amounts of FLT, which thus marks it to be 
a promisingly better tracer for advanced 
head and neck tumors.  
 
Another prospective application of FLT is 
in the early assessment of treatment 
response. Hoeben et al.  and Hoshikawa et 
al. found that in head and neck cancer, a 
change in FLT  uptake. early during 
radiotherapy or chemoradiotherapy is a 
strong indicator for long-term outcome.  

Head and neck cancer is one of the most 
common causes of cancer deaths in Taiwan. 
However, as the definition includes tumors 
that appear in or around the throat, larynx, 
nose, sinuses and mouth, staging of the 
tumors is an especially important factor in 
evaluating treatment options. 18F-Fluoro-
deoxyglucose (FDG) positron emission 
tomography/computed tomography (PET 
/CT) is widely used in cancer staging as 
malignant tumors with high metabolic 
rates take up greater amounts of glucose, 
and thus FDG, than surrounding tissues do. 
This allows PET/CT scans to reveal 
information about both the anatomic 
structure and metabolic function of cells 
and tissues in the body during a single 
imaging session.  
 
However, while FDG is often used as the 
standard radioactive marker, it is not tumor 
specific and its uptake may thus lead to 
false positive tumor interpretations in 
areas of infection or inflammation. The 
nucleoside derivative 18F-Fluorothymidine 
(FLT) has been shown to be a likewise 
effective marker of cellular proliferation. 
Current research shows that FLT, unlike 
FDG, is usually not taken up by the brain 
and tumor adjacent inflammatory tissue, 
therefore shows potential for more 
accurate imaging of brain metastases. 
 

The study was fully implemented on 
08/01/2016 and will take place at Chung 
Shan Medical University over the course of 
3 years. Previous studies have shown that 
FLT uptake was correlated with tumor cell 
proliferation and it is expected that the 
results will also reflect such a conclusion. 
Some preliminary cases of advance 
nasopharyngeal cancer patients with 
direct brain invasion will be presented.  

(1) Halter, G., Buck, A. K., Schirrmeister, H., et al. 

(2004). [18F] 3-deoxy-3′-fluorothymidine positron 
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suspicious central focal lesions? The Journal of 

Thoracic and Cardiovascular Surgery, 127(4), 

1093–1099.  
 

(2) Hoeben, B. A. W., Troost, E. G. C., Span, P. 

N., et al. (2013). 18F-FLT PET during 

Radiotherapy or Chemoradiotherapy in head and 

neck squamous cell carcinoma is an early 

predictor of outcome. Journal of Nuclear 

Medicine, 54(4), 532–540.  

 

(3) Hoshikawa, H., Mori, T., Yamamoto, Y., et al. 

(2015). Prognostic value comparison between 

18F-FLT PET/CT and 18F-FDG PET/CT volume-

based metabolic parameters in patients with head 

and neck cancer. Clinical Nuclear Medicine, 40(6), 

464–468.  

 
 

Figure 1. FDG PET/CT (Left) and FLT PET/CT (Right): Imaging in a HIV positive patient 
revealed discrepant findings between intense FDG uptake with no FLT uptake at neck lymph 
nodes. The image results favor the impression of neck inflammatory reactive lymphadenopathy 
instead of malignancy metastasis.  

Discussion 

100 patients with locally advanced head 

and neck cancer will prospectively be 

enrolled in the study. Each patient will 

undergo whole body PET/CT with separate 

FLT and FDG scans in random order and 2-

15 days apart. The PET/CT results will then 

be analyzed in a masked reading by 2 

nuclear medicine specialists. Sensitivity 

and specificity of both tracers will be 

calculated. The standard of truth  will then 

be determined over the ensuing follow-up 

period of at most 6 months.  

 

This may  therefore allow FLT to have a 
role in future personalized patient 
management by allowing for treatment 
modifications during an early phase of 
therapy.  
 
This study therefore sets out to 
determine whether or not FLT can 
improve the quality of PET/CT scans for 
more precise tumor staging in the 
diagnosis of locally advanced head and 
neck cancer. The results of the study will 
strengthen the capability of nuclear 
medicine in cancer diagnosis and 
treatment. 
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Cardioprotective effect of Paeonol on  myocardial 

ischemia/reperfusion injury 
Yi-Ting Yao and Shiang-Suo Huang 

INTRODUCTION 

Evidences from studies on the myocardium suggest that reactive  

oxygen species, including superoxide radical, hydrogen peroxide,  

hydroxyl radical, singlet oxygen, contribute to the pathophysiology of  

myocardial ischemia and I/R injury (Kloner, 1988; Park and Lucchesi,  

1999). The interaction of oxygen-derived free radicals with cell  

membrane lipids and essential proteins induce myocardial cell  

damage, leading to depressed cardiac function and irreversible  

tissue injury. Myocardial ischemia and I/R injury will induce  

potentially lethal ventricular arrhythmia resulting in circulation  

collapse and end up in sudden death (Manning and Coltart, 1984). 

Therefore, effective inhibition of reactive oxygen species production  

or elimination of oxygen-derived free radicals become important  

strategy for the treatment of the ventricular arrhythmia and sudden  

death caused by myocardial ischemia or I/R injury (Garlick et al.,  

1987; Huang et al., 2001). 

Previous studies have shown that “Mudanpi”, a Chinese herbal  

medicine, has a significant cardioprotective effect against myocardial  

ischemia. Based on theses findings we hypothesized that paeonol,  

the main component of Mudanpi, might have an effect on the cellular  

electrophysiology of cardiac ventricular myocytes. Our goal is to find  

out that if paeonol is a effective drug for protecting heart from the I/R  

injury. 

MATERIAL AND METHODS 

In this experiment we use male sprangue-Dawley rats 250~350g.  

The rats were anesthetized with intraperitoneal urethane (1.25 g/kg  

i.p.) and placed on an operating table. The trachea was cannulated  

for artificial respiration and the jugular vein was cannulated for drug  

administration. Polyethylene catheters (PE-50) were inserted into the  

common carotid artery for continuous monitoring of heart rate and  

arterial blood pressure. 

The chest was opened by a left thoracotomy, followed by  

sectioning the fourth and fifth ribs, approximately 2 mm to the left of  

the sternum. The heart was quickly expressed out of the thoracic  

cavity, inverted and a 6/0 silk ligature was placed around the left  

main coronary artery. The heart was repositioned in the chest and  

the animal was allowed to recover for 15 min. 

A small plastic snare formed from a Portex P-270 cannula was  

threaded through the ligature and placed in contact with the heart.  

The coronary artery then was occluded by tightening the ligature and  

reperfusion was achieved by releasing the tension applying to the  

ligature (operated groups). Successful ligation of the coronary artery  

was validated by observation of a decrease in arterial pressure and  

ECG changes (increase in R wave and ST segment elevation)  

indicative of ischemia. 

The heart was isolated and stained by Evans Blue-TTC  method. The 

weight of the left ventricle myocytes and that of the  necrosis myocytes were 

determined using an electronic balance.  The degree of ischemia, expressed 

as the weight of the necrotic  myocytes as a proportion by weight of the left 

ventricle myocytes,  was then calculate. 

PRILIMINARY RESULTS 

 

 

 

 

DISCUSSION 
In the future, we will investigate that the mechanisms of Paeneol’s 

cardioprotective effect against myocardial I/R injury in rats, specific 

focus on the mechanism of autophagy and apoptosis 
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recover for 15 min 

1hr ischemia 

+ 

3hr   
reperfusion 

anethesized 

cannulation of  
the trachea,  
jugular vein,  
and common  

artery 

thoracotomy 

Control was pretreated with DMSO 10-3 (g/kg); N=number of experiments ; 

values for the weights and size of areas at risk and arrythmias  were shown 

as the mean ± S.E.M. 

#Statistical difference at the level of P<0.05  as compared with control 

Effects of paeonol on plasma troponin-I and LDH levels at the end of the 

myocardial ischemia/reperfusion phases in rats. Each experimental group 

included 6 rats. Values are expressed as mean ± SEM. 

*Statistical difference at the level of P<0.05  as compared with sham 

#Statistical difference at the level of P<0.05 as compared with control  

The data of heart rate and blood pressure collected from the  stage of 
ischemia and reperfusion show that pretreat paeonol 10-3 (g/kg) does not 
effect the hemodynamics 
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I. Introduction 

III. Results and Discussion 

Protective effects of GLP-1 analogue against β-amyloid mediated  
α-Synuclein-induced neurotoxicity in Dementia with Lewy Bodies 

60% 25% 

17% 

Stoke/Mixed Dementia

Alzheimer’s DiseaseDementia  

with Lewy body

Other Dementia

8% 

      Dementia with Lewy bodies (DLB) is the second most 
common type of dementia after Alzheimer’s disease (AD), 
which affects a large proportion of aged population. 
Interestingly, patients with DLB reveal similar pathologies with 
AD in their brains. Moreover, previous studies also showed that 
AD is strongly associated with insulin resistance. As a result, our 
study assumes that central nervous cells in DLB may also 
develop insulin resistance. Because there are no cure for DLB so 
far, we used GLP-1 analogues as a new method of DLB treating. 

II. Materials and Methods 
    To investigate the pathology of 
DLB, a cell model should be 
firstly established. Our lab 
recently developed a conditional 
overexpressing α-synuclein cell 
line via a Gene-Switch System.  
These cells could be induced to 
overexpress α-synuclein by the 
addition of mifepristone (MFP).  

Furthermore, we co-treated the α-
synuclein overexpressed cells with β-
Amyloid (Aβ) to stimulate the 
pathological condition like DLB brains. 
Previous researches have revealed that 
aging, apoptosis and oxidative stress 
were highly associated with insulin 
resistance, which may contribute to the 
pathogenesis of DLB. In this study, we try 
to find out the change of insulin signaling 
pathway in DLB, and use GLP-1 analogue 
to relieve the progressing of DLB. 

Insulin  
    Resistance    ? 

GLP-1  
Neuroprotective     

Effects 
? 

Cell Viability 

Apoptosis 

Autophagy 

Aging 

α-Synuclein 

Transfection 

+Aβ 
SK-N-MC 

1. DLB cell model shows insulin resistance 

 
 

p-Ser307-IRS-1 

p-Ser473-AKT 

β-actin 

Figure 1.     The western blot results showed that the amount of 
p-Ser307-IRS-1, a marker of insulin resistance, increased in the 
DLB cell model. Therefore, the downstream activated p-Ser473-
Akt was also inhibited. 

Aβ - + 

MFP + + 

2. GLP-1 analogue shows neuroprotective effects in DLB  
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MFP + + + + 

Aβ - + + + 

GLP-1 - - 0.1μM 1μM 

(b) Control 
(a) MTT Assay 

(c)  Aβ2.5μM 

(d) Aβ 2.5μM + GLP-1 0.1μM (e) Aβ2.5μM + GLP-1 1μM 

Figure 2. (a)The cell viability decreased drastically with α-synuclein 
overexpressed cell treated with Aβ,which stimulates the pathological 
condition of DLB. However, when GLP-1 analogues was added by 0.1 
μM, the survival rates improved slightly.  (b-e) DAPI stain results 
showed that apoptosis is reduced by treatment of GLP-1. 

3. GLP-1 analogue improves insulin signaling blockade in DLB  

4. GLP-1 analogue reduces oxidative stress in DLB  

(a) Control (b) Aβ2.5μΜ (c) Aβ2.5μΜ + GLP-1  0.1μΜ (d) Aβ2.5μΜ + GLP-1  1μΜ 

p-Ser473-AKT 

β-actin 

SOD2 

p-Ser307-IRS-1 

Insulin - - - - 0.1μM 1μM 

GLP-1 - - 0.1μM 1μM - - 

Aβ - + + + + + 

MFP + + + + + + 

Figure 3.    The insulin signaling 
pathway was improved by the 
treatment of GLP-1 and/or 
insulin, and therefore reactivate 
superoxide dismutase (SOD2) in 
neuronal mitochondria. 
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Figure 4.      SIRT1 is an important 
gene that highly related to attenuation 
of oxidative stress.  In the real-time 
PCR analysis, the mRNA levels of  
SIRT1 was increased in DLB cells by 
GLP-1 treatment. 

5. GLP-1 analogue improves autophagy in DLB  

Figure 5.  Autophagosomes were increased by GLP-1 treatment in 
DLB using AO staining (orange dots), indicating the ability of cleaning 
misfolded protein, like α-synuclein-Aβ aggregates, was improved.  

IV. Summary 

Nucleus 

Lewy body 

Aβ α-Synuclein 

Oxidative Stress ↑ 

Apoptosis ↑ 

Autophagy ↓ 

Insulin Resistance ↑ 

    Some neuroprotective effects of GLP-
1 are observed in this study, and it really  
has a potential of DLB treating in future.  

GLP-1 

Reduce 

Neuroprotective     
Effects 
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Cutaneous expression of Cannabinoid receptor 1  

in Cisplatin-induced peripheral neuropathy 

PRELIMINARY RESULTS INTRODUCTION 

Chemotherapeutic agents used in the treatment of cancer are associated with 

major toxicities including painful neuropathy, renal toxicity and bone 

marrow suppression. Among the patients treated with chemotherapeutic 

agents (e.g. platinum-based compounds (Cisplatin), taxanes (Paclitaxel), 

about 30-40% patients develop neuropathic pain (Windebank and Grisold, 

2008). 

Cisplatin, a platinum-derived chemotherapeutic agent, is widely used to treat 

breast, ovarian, lung, kidney, liver, thyroid, lymphoma and other cancers 

(Boyiadzis et al., 2007). Cisplatin-induced peripheral neuropathy (CIPN) 

often cause mechanical and cold allodynia in humans. 

Human skin biopsy, a minimally invasive method, has permitted for 

investigating the integrity of cutaneous innervation by the 

immunohistochemical staining (McArthur et al., 1998). Recently, several 

quantitative procedures are being used for estimating nerve bundle in the 

dermis, defined as dermal nerve bundles (DNBs). 

Cannabinoid receptors 1 (CBR1) located at the terminal of central and 

peripheral neurons where they mediate inhibition of ongoing release of 

various neurotransmitters that include acetylcholine, noradrenaline, 

dopamine, 5-hydroxytryptamine, γ-aminobutyric acid, glutamate, D-

aspartate and cholecystokinin (reviewed in Howlett et al., 2002; Pertwee and 

Ross, 2002; Szabo and Schlicker, 2005). Therefore, activation of CBR1 can 

suppress nociception. 

OBJECTIVES 

METHODS 

CONCLUSIONS 

1. We establish the animal model of CIPNs and evaluate the temporal 

changes of  mechanical hypersensitivity. 

2. We investigate the temporal patterns of cutaneous innervation in CIPNs 

by assessing the nerve bundles in the dermis. 

3. We evaluate the temporal pattern of CBR1 in  DNBs to illustrate its 

relationship with CIPN-induced mechanical hypersensitivity. 

Mechanical allodynia but not mechanical hyperalgesia is significantly 

induced by 2.5 and 1.0 mg/kg cisplatin treatment. 

At post-treatment week 8, similar expressions of Peripherin and 

Neurofilament 200-ir nerve fibers are observed in the dermal nerve bundles 

after 2.5 and 1.0 mg/kg cisplatin treatment. 

Cannabinoid receptor type1-ir nerve fibers are comparable in the DNBs 

between 2.5 and 1.0 mg/kg cisplatin treatment. 

Depending on the results of linear regression analysis, mechanical allodynia 

is not related to the expressions of  Cannabinoid receptor type 1-ir nerve 

fibers . 

Fig. 2. Peripherin-immunoreactive (ir) nerve fibers in the dermal nerve bundles (DNBs) 

after Cisplatin-induced peripheral neuropathy (CIPN).  

Peripherin-ir DNBs were shown at post-treatment week 8 (A) after Cisplatin (2.5 mg/kg), (B) after 

Cisplatin (1.0 mg/kg), and (C) Peripherin-ir area in the DNBs were expressed as mean ± SD. Scale 

bar = 50 μm. 

Adult male Sprague-Dawley rats, weighing 200~300g, were performed through 

four intraperitoneal injections of cisplatin (one dose per week for four weeks) (2.5 

and 1.0 mg/kg, n = 12 per group). The remaining rats (n = 8) were injected with 

citrate buffer as control.  

Mechanical hyperalgesia was evaluated with a Analgesymeter (Ugo Basile, 

Comerio-Varese, Italy). Mechanical allodynia was determined by a series of 

calibrated vonFrey filaments (Senselab aesthesiometer, Somedic Sales AB, 

Stockholm, Sweden).  

Sections of footpad skin were incubated with antisera for immunohistochemical 

staining, including: (1) polyclonal neurofilament protein, 200kDa (NF200) (1:1000, 

Sigma Chemicals, St. Louis, MO); (2)  polyclonal peripherin (1:1000, Abcam, 

Cambridge, MA); (3) polyclonal cannabinoid receptor type1 (CBR1 1:200, 

Epitomics, Burlingame, CA). 

Immunoreactivities of dermal nerve bundles of each footpad were photo at a 

magnification of 20X with an Olympus BX40 microscope (Olympus, Tokyo, Japan). 

Data from experiments were expressed as mean ± standard deviation (SD) and 

analyzed by using GraphPad Prism (GraphPad, San Diego, CA, USA).  

Fig. 1. Mechanical hypersensitivity.  

(A) Mechanical hyperalgesia. (B) Mechanical  allodynia. 
* p<0.05, indicated as a significant difference. 

Fig. 5. Correlations between mechanical allodynia and immunoreactive area after CIPN. 

Quantified results of mechanical allodynia were collected from cisplatin (2.5 and 1.0 mg/ 

kg) to perform linear regression analyses and evaluate the correlations with DNBs. 

Fig. 3. Neurofilament 200 (NF200)-ir nerve fibers in the DNBs after CIPN.  

NF200-ir DNBs were shown post-treatment week 8 (A) after Cisplatin (2.5 mg/kg), (B) after 

Cisplatin (1.0 mg/kg), and (C) NF200-ir area in the DNBs were expressed as mean ± SD. Scale bar 

= 50 μm. 

Fig. 4. Cannabinoid receptor type 1 (CBR1)-ir nerve fibers in the DNBs after CIPN.  

CBR1-ir DNBs were shown post-treatment week 8 (A) after Cisplatin (2.5 mg/kg), (B) after 

Cisplatin (1.0 mg/kg), and (C) CBR1-ir area in the DNBs were expressed as mean ± SD. Scale bar 

= 50 μm. 
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             We evaluated the VT and VF to determined whether D. salina can decrease the 

occurrence of ventricular tachyarrhythmias in rats through myocardial I-R injury ( Table 1. ). 

 

 

 

 

 

 

 

 

            The effect of D. salina on myocardial injury are shown in Figure 3. and its 

quantitative value was shown in Table 2. The size of area at risk was no significant 

differences between DMSO and D. salina treated groups. That indicated there had similar 

amount of tissue was jeopardized by the occlusion of the left coronary artery in both group. 

In the DMSO group, the infarct size was 28.562±3.794 % of the area at risk. In contrast, the 

infarct size of the area at risk in group treated by D. salina ( 1mg/kg ) was 16.625 ± 3.349, 

which was significantly smaller than that in the DMSO group. When treated with D. 

salina( 0.1mg/kg ), the infarct size was 23.832±3.380, which was significantly smaller than 

DMSO group but significantly larger than that in D. salina ( 1mg/kg ) group. 

 

 

 

 

 

 

 
 

Figure 3. Ischemia and Infarct area are dyed by Evans blue-TTC method. Blue indicates non-ischemia zone (dyed 

by Evans blue), red indicates an ichemia area without infarction, and white indicates ischemia zone and eventually 

died ( dyed by TTC ). 

 

 

 

 

 
Table 2. Analysis of ischemia and infarct area. Data were presented means ± SD. LV, left ventricle. *P<0.05 vs. the 

DMSO group; #P<0.05 vs. the D. salina( 1mg/kg ). 

 

We further use western blot to studied the signal pathway including inflammation, 

autophagy and apoptosis ( Figure 4. ). The expression level of p-STAT1, STAT1, IkBα, NF-

κB p50, COX-2, LC3, p62 and cleaved caspase-3 were decrease in D. Salina treated group 

as compared with DMSO group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Western blot analyses heart tissue samples from rats after myocardial ischemia and reperfusion injury. 

Data were normalized with β-actin. The expression level of protein in (A) inflammation signal pathway, including 

p-STAT1, STAT1, IkBα, NF- κB p50 and COX-2, (B) autophagy signal pathway, including LC3 and p62, and (C) 

apoptosis signal pathway, including cleaved caspase3. 

 

Discussion 

            In our current study. We found that D. salina has the cardioprotective effect to 

alleviate myocardial infarct size on rats that had myocardial I-R injury. The cardioprotective 

effect may through the anti-inflammation, anti-autophagy and anti-apoptosis signaling 

pathway. However, we did not study a complete signal pathway of anti-inflammation yet 

and only study few proteins in the pathway of anti-autophagy and anti-apoptosis. Our 

further aims are to find the entire pathway and the most appropriate dosage of  D. salina. 
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Introduction 

          Myocardial Infarction ( MI ) is a common disease around the world. It is the leading 

cause of death and disability worldwide. Ischemia/reperfusion injury ( I-R injury ) occurs 

frequently during reperfusion of ischemic myocardium. 

          Dunaliella salina ( D. salina ) ( Chlorophyceae ) is a halophilic unicellular micro-alga 

that has a mucus surface coat but no cell wall. The alga contains notable amounts of 

carotenoids ( especially all-trans-scarotene, 9-cis-β-carotene and 9’-cis-β-carotene )1-3. 

Previous study provides clear evidence and a molecular basis for the anti-inflammatory 

mechanism of D. salina algal carotenoid extracts and confirms the potential of D. salina 

algal carotenoid extract as a novel agent for the treatment4. 

           The aim of this study was to investigate whether the D. salina carotenoid extract has 

the effect of cardioprotection  and explore the molecular mechanisms associated with the 

effects of D. salina carotenoid extract. 

 

Material and Methods & Rats grouping 

            We used male Sprague-Dawley rats weighing 250–300 g, rats were randomly 

divided into three group (1) DMSO 1%: rats treated with the solution of D. salina, DMSO, 

(2) D. salina : rats treated with D. salina ( 1 mg/kg ), (3) D. salina : rats treated with D. 

salina ( 0.1 mg/kg ). 

 

Experimental protocols 

Rats were anesthetized with Urethane ( 1.25g/kg, intraperitoneal injection ). The 

trachea was cannulated for artificial respiration ( ventilation rate: 60 breaths/min, stroke 

volume: 15 ml/kg body weight ). The right jugular vein was cannulated for drug 

administration and the left common carotid artery was cannulated to monitor the heart rate 

( HR ) and arterial blood pressure ( BP ). The left pleural cavity was opened, followed by 

sectioning of the 4th and 5th ribs, approximately 2 mm to the left of the sternum and a 6-0 

silk suture was used to ligate the left anterior descending coronary artery. A small plastic 

snare formed from a Portex P-270 cannula was threaded through the ligature and placed in 

contact with the heart. A standard lead-l electrocardiogram ( ECG ) was continuous 

monitoring via silver electrodes attached to extremities of animals. The coronary artery was 

then occluded by tightening the plastic snare and reperfusion was achieved by released the 

ligature. Successful ligation of the coronary artery can be validated by observation of 

decrease in arterial pressure and ECG changes ( increase in R wave and ST segment 

elevation ). The sham group underwent the same surgical procedure without occlusion of 

the left anterior descending coronary artery. The experimental procedure is shown in 

Figur1.,timeline of experimental procedure. After drug administration, in vehicle a D. salina 

group, rats will allow to rest 15min, then rats will undergo 1h of ischemia followed by 3h of 

reperfusion.  

 

 

 

 

 

 

 
Figure 1. Timeline of  experimental procedure. After drug administration, rats will allow to rest 15 mins, then rats  

will undergo 1h of  ischemia followed by 3h of reperfusion. 

 

Evaluation of arrhythmia 

             After the surgery, the coronary artery was occluded for 1h followed by 3h of 

reperfusion. Before and during the ischemia or reperfusion, the HR, BP and ECG was 

continuously recorded with waveform analysis software. The ventricular tachyarrhythmias, 

including ventricular tachycardia ( VT ) and ventricular fibrillation ( VF ), were determined 

in both survive and eventually dead. In rats with irreversible VF, the duration of VF was 

recorded until BP was <15 mmHg. 

 

Measurement of the infarct size 

             Rats that survived after 1h of coronary ischemia and 3h of reperfusion will be 

sacrificed to remove the heart to estimate the size of myocardial infarct. The isolated heart 

will be stained by the Evans Blue then sliced into 2-mm sections and incubated in 

tetrazolium dye ( 2,3,5-triphenyltetrazolium chloride 2% in normal saline, TTC ) at 37°C for 

30 min in darkness. Sections then placed in 10% formaldehyde in saline for 1 day before 

calculated the weight of area at risk ( AAR ) and infarct tissue. The infarct size will be 

expressed as a percentage of the total ventricle or the area at risk. 

 

Primary Results 

            In our study, the differences of mean blood pressure and heart rate between DMSO 

group and D. salina groups were not statistically significant in rats subjected to 1 h 

myocardial ischemia and 3 h reperfusion( figure 2. ). 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Data present (A) heart rate and (B) mean blood pressure. Pre, before ligation; CAO, coronary artery 

occlution; CAR, coronary artery reperfusion. 
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