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Releasing risk assessment for African swine fever
virus through international flight and ship
passengers to Taiwan

Kendy Tzu-yun Teng:, Chao-chin Changz, Yi-Lun Tsais, Chun-Yao Chius, Yu-
Bin Chou5, Cheng-Yao Yangs, Jyh-Mirn Laiz, Chin-Cheng Chous

Abstract

Pork products illegally brought in by international travellers has been
identified as a route of a high risk of the introduction of African swine fever (ASF)
virus to Taiwan. The current study aimed to quantify this risk by taking into account
travellers coming to Taiwan via both international flights and ships. The analysis was
conducted as if no enhanced mitigation measures had been implemented by the
quarantine authority to understand the baseline risk introduced by at least one piece of
illegal pork product that was contaminated with ASF virus in one year. lllegal pork
products from a total of 157 countries/territories whose annual number of slaughter
pigs over 5000 entering Taiwan via international airports and 3 international ports
were considered. These countries were categorised into five groups, depending on the
ASF status and the potential risk of having ASF infection in domestic pigs in the
countries. The number of undetected illegal pork products, the probability of detection
at the international airports and ports, and the probability of ASFV contamination of
pork products from different countries were modelled using a stochastic process with
10,000 iterations in the R Programme. Sensitivity analysis was performed to
examined the level of influence of parameters on the risk using Pearson correlation
coefficients. The overall annual probability of ASFV release to Taiwan was estimated
to be 1 [95% confidence interval (Cl): 1-1] under no enhanced mitigation measures.
The median airport-level risk via the Taiwan Taoyuan International Airport, the
Kaohsiung International Airport, the Taichung International Airport and the Taipei
Songshan Airport was either 1 or close to 1, and it was 0.921 for Tainan Airport and
Hualien Airport combined. As for international ports, the total annual risk was 0.570
(95% CI: 0.109—-0.937). The annual probability of ASFV entering Taiwan via
contaminated illegal pork products from Vietnam, China, Hong Kong, the Philippines
and South Korea was estimated to be 1. The risks imposed by illegal pork products
from Macao (0.999) and Indonesia (0.967) were also very high. The Russian
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Federation was the only European country among the top 10 countries of highest risks
(median: 0.212). Pearson correlation coefficients suggested that the number of
detected pork products was the most influential to the risk outcome (median: 0.804;
95% CI: 0.658—0.858). Probability of detection at different (air)ports and their
specific risks were significantly, negatively correlated (median: -0.876, 95% CI:
0.967-0.670). The current study quantified the risk of entry of ASF virus through
illegal pork products carried by international travellers and identified countries and
(air)ports of high risk. The results can be used as empirical evidence for cost-
effective risk mitigation practices.

Keywords : African swine fever, quantitative risk assessment, pork products, international travellers
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Lipidomics to assess the toxicity of chronic ambient fine

particulate matter exposure on multiple organs of rats

Ching-Yu Lin®", Wen-Ling Chen®®, Ting-Zhen Chen?, Sheng-Han Lee?, Hao-Jan

Liang?, Tsun-Jen Cheng®”
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b Department of Public Health, College of Public Health, National Taiwan University,

Taipei, Taiwan
© Institute of Food Safety and Health, College of Public Health, National Taiwan

University, Taipei, Taiwan

Fine particulate matter (PMzs) is able to pass through the respiratory barrier to
enter the circulatory system and finally spread to various organs to cause toxicity.
Epidemiological studies have revealed that PM2s exposure is correlated with adversed
health effects in several systems such as respiratory and cardiovascular system. A
systemic screening platform to examine effects of PM2s in multiple organs and
suggest susceptible organs is essential. Metabolomic/lipidomic approaches allow
systemic screening to assess health effects of PMzs and provide knowledge of toxic
mode of action.

We examined the lipid effects of chronic PM2s exposure on various organs and
serum by a mass spectrometry-based lipidomic approach. Male Sprague-Dawley rats
were continuously exposed to nonfiltered and nonconcentrated ambient air from the
outside environment of Taipei city for 8 months at the whole body level, while the
control rats inhaled filtered air simultaneously. After exposure, serum samples and
various organs, including the lung, heart, liver, kidney, pancreas, spleen, testis, and
epididymis, were collected for lipid extraction and analysis.

The results from the partial least squares discriminant analysis models
demonstrated that the lipid profiles in the organs of the exposure group were different
from those in the control group. The greatest PMzs-induced lipid effects were
observed in the testis. Changes of phosphorylcholine-containing lipids in the testis

2021 & Bk & A 1T € % 27T %



were correlated with membrane integrity of spermatozoa, antioxidation, and cell
signaling. In summary, exposure to chronic environmental concentrations of PMzs
caused lipid perturbation, especially in the testes of rats. This lipidomic study

highlighted the susceptibility of the testes and suggested possible molecular events for
future study.

Keywords: lipidomics, PMzs, chronic exposure, testis, toxicity, toxicity assessment
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Health Assessment Statins Use and New Diagnosed Sarcopenia

among Chronic Kidney Disease Patien

Wen-Chao Ho 1

According to 2016 United States Renal Data System annual (USRDA) data report, Taiwan prevalence
and incidence rate of renal disease dialysis is the top of the world. Renal disease was Taiwan’s leading cause
of death in the past 20 years. Sarcopenia has been described as an age-related decline in skeletal muscle
mass as well as muscle function, which may result in reduced physical capability, poorer quality of life,
cardiopulmonary performance, metabolic function, falls, disability and mortality in older people, as well as
high health care expenditure. Statins are widely used for hyperlipidemia by their cholesterol-lowering effect,
also potentially with pleiotropic effect. Statins may cause myopathies and affect liver function. Therefore,
the aim of this study was to investigate the risk of developing sarcopenia after using statins among CKD
patients. Drugs, diet, lifestyle, comorbidity may affect the diseases. In order to prevent sarcopenia, this study
also utilized the database of nutrition and health survey in Taiwan (NAHSIT) to investigate the relationship
between muscle strength, bone density, and nutrients.

This study design was a retrospective cohort study based on Taiwan Longitudinal Health Insurance
Database 2000 (LHID2000). This study subjects were diagnosed cases of chronic kidney disease from
January 1, 1997 to December 31, 2011. Statin is assessed and evaluated from the cumulative daily defined
doses (cDDDs). Cox proportion hazard regression models were used to investigate the relationship between
use of statins and risk of newly diagnosed sarcopenia among CKD patients. To consider the different time
period of personal statins using, the Cox proportion hazards model with time-dependent covariate was used
to calculate the hazard ratio (HR) and 95% confidence interval (95% CI) after adjusting the sex, age, income
and urbanization degree.

Sensitivity analysis and subgroup analysis were also conducted. This study subjects were more than or
equal to 65 years old from 2005 to 2008 in the database of NAHSIT. In order to understand dietary intake
associated with the risk factors of sarcopenia, Wilcoxon’s rank-sum test and logistic regression analysis
model were used to investigate the correlation between bone density, grip strength, and nutrients. All
hypothesis tests for statistical significance were 2-sided using p<0.05.

The results showed that CKD patient using statins may reduce the risk of newly diagnosed sarcopenia.
According to the cumulative daily dose, three exposure groups were categorized and analyzed (low, medium
and high doses). Dose-response relationship was not found. But high dose group showed significant
protection the risk of newly diagnosed sarcopenia. More research is needed for the mechanism and effect of
statins among CKD patients related to sarcopenia. In addition, the result in NAHSIT showed that dietary
nutrient intake was related to the maintenance of bone density and muscle strength. Under the stratification
of CKD showing different effects, which may be also affected by factors such as age, gender and etc. It is
worth investigation in the future.

Keywords: Chronic Kidney Disease; Statins; Sarcopenia; Bone density; Muscle strength
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Risk Assessment of Methylmercury in Salmon Using Taiwan
Food

Consumption Database and Taiwan Traditional Snacks

Consumption Database

Wen-Chao Ho 1

Background/Purpose: Night market in Taiwan is popular and usually located in crowded regions. However,
night market is an important potential exposure route of health risk related to heavy-metal. Salmon, one of
the most commonly food ingredients in Taiwan snacks, is the top of the food chain in the sea and may
accumulate highly methylmercury. According to the data from the International Agency for Research on
Cancer (IARC), methylmercury compounds are possible carcinogenic to humans (Group 2B) and it
influences cell membrane function, neuron delivery materials, etc. In order to study the impact heavy-metal
on health, our study focuses on the risk assessment and exposure assessment of methylmercury related to
salmon consumption in Taiwan snacks.

Materials and Methods: The participants of our study were 0-65years old. The exposure risk of
methylmercury was quantified in a formula (A) and exposure levels of the analysis were determined by
using three sets of data: 1) the body weight (BW) of consumers, 2) the analysis concentrations (C) in salmon
samples, and 3) the consumption rates (CR) of salmon. Values of CR and BW were derived from the
database of the night market snacks consumption database in Taiwan. The life-time average daily dose
(LADD) value was calculated using the equation below and the average time (AT) and exposure
duration(ED) were set 70 years.

C*CR ED
LADD= e - Y YW —-(A)

BW AT

Result: The CR of 16-18 year old female was the highest (Mean £ SD: 43.72 + 52.27 grams) and the max
consumption of salmon was 6-12 year old female (Mean: 385.46 grams) in all participant. CR in consumer
only participant showed that the single highest was 6-12 year old female (Mean = SD: 66.47 + 89.22 grams)
and the second highest was 6-12 year old male (mean + standard differential: 66.21 + 62.47 grams). The risk
assessment of methylmercury was assessed and the concentration(C) was according to the Shih et.al 2013
(0.031ug/g). Compare to the acceptable daily intakes (ADI) of The Joint FAO/WHO Expert Committee on
Food Additives (JECFA) (Methylmercury: 0.2 ug/kg-day), the LADD of 6-12 year old female which had
max consumption of salmon was (0.062 ug/kg-day) in the acceptable range.

Conclusion: our research team has established a database for providing the consumption data of night
market snacks to analysis the risk assessment of methylmercury in the salmon and the results were in the
acceptable range. Further study is suggested.

Keyword: Consumption database, Taiwan snacks, Methylmercury
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