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RTRESFFRZTRY &4 DNA B4 4S8R ERAR TR THRNE? ()VEH I (328 % bk, benzopyrene)
(2) Bl G) = RAm () T8 -

(A)Y1.,4

(B)2.3

() 1,2

(D) 1,3,4

VATF Sl 4] 03 45 3R 7

(A) Saxitoxin B #* i 14 B 4 (paralytic shellfish poison)

(B) MM R 460 F H 408 A7 FRBTHY 2 SLAL A fa iR 2 P R S0 Bk T 138

(C) #:F ##k(domoic acid)B A kg M B &

(D) THR #(tetrodotoxinyyy b # #2872 7 FELET A% 48 BLAL 7Y 4e B2 P BY 478 T8 38

THERNBAT S hag N ST ? (1) #£5 A (Bisphenol A, BPA) | (2) # X — ¥ 8 &5 ( Phthalates ) .
(3) R % e hak(Ractopamine) ,(4) % W X (Polychlorinated Biphenyls, PCBs ) «

(A 1,2, 4

(B) 1,2

(C)1,3,4

(D)2.3,4

L FHFBEHE T  NOAEL (B THMERRALUEHE) 4 ADI (&5 TEELHAE) AFERE Tty ER
%3 -« F % NOAEL #v ADI #h40id + f7% E£.5% ?
(mAm%ﬁEﬁﬁﬁmNQMm~ﬁﬂA%é%%MMm%ﬁﬁmigumaﬁ@ﬁ&&ﬁigamm

(BYNOAEL R4 B TR P A F A B =ML RS ILA B S - 139 2 JE & R

(C)NOAEL #2 ADI 4 ¢ R R Bl a R B MBI AR MR — R > FE LMW HEE

(D) ML %% S ’ ' .

THMNAEELBH AR L EMEER?
(A) a8 AMAR (Itai-Itai disease)

(B) &K & KRS (Minamata disease)
(C) 4R &% R A &% (Wilson disease)

(D} #4543 % & K% (black foot disease)

81 ¥ 3 5e ) & (lethal dose 50) ) tA F T4 1L S 4089 & S0 2 357
(A) #49 A9 LD50 % 1.5ppm

(B) #4 B &y LD 50 % 15 ppb

(C) #47 C &4 LD 50 % 100 ppb

(D) #4% D & LD 50 % 20 ppm

T 71— 4R AT A 4R DNA 548447
(A) Sister chromatid exchange (SCE) assay

(B) Comet assay

(C) Ames test

(D) MTT assay

AT H A DNA (548689 25 X2

(A) &3 1544 (Base excision repair, BER)

(B) 1% # BL 11548 (Nucleotide excision repair, NER)

(C) FERRA3mH4A (Non-homologous end joining, NHEJ)
(D) RNA F4% (RNA interference)

F 3T E B H 554 (Direct-acting Carcinogens)?
(A) A LK (Ethylene oxide)

(B) % £ 8% (Aromatic amines)

(C) %33 #4& (Polycyclic aromatic hydrocarbons, PAHs)

(D) Z:aiA% (Nitrosamines)
BL#H G




Ak . 149 HidMA% 114 SEFELHERE L RRE
#8B : FESES A5 : 149
ﬁ'ﬁ:j( . 2 F4RZE 2R

At

10~ FHHR—BICEMERHAEREHE (Procarcinogens)?
(A) Rt it (Benzo[a]pyrene)
(B) % f.8 X (PCBs)
(C) #1t4-4% (Chromium compounds)
(D) &—=8 (Glutaraldechyde)

1 FHTEARBBRTRTHEELRAMELR BRI E?
(A) Initiation
{B) Promotion
(C) Progression
(D) Regression

12 FolER S b P A RERE?
(A) oxidized DNA
(B) single-strand break
(C) depurination
(D) double-strand breaks

13~ HAHESZ 414 DNA R L 2BEHEML?
(A) Pyrimidine dimers
(B) Single-strand breaks
(C) Double-strand breaks
{D) Depurination

14~ THMTHEBH B ETFHEMT AN E A PRI 45559
(A) @ # (Sievert, Sv)

(B) #% 5 (Gray, Gy)

(C) B #,(Becquerel, Bq)

(D) % #%(Rad)

I5 AT R—HEREHEEHB EH AR E SR EGER?
(A) #F (Gray, Gy)
(B) & # (Sievert, Sv)
(C) &2 (Curie, Ci)
(D) B %, (Becquerel, Bg)

16 ~ Which of the following statements best describes the role of insulin in fuel metabolism?
(A} It inhibits glucose uptake in peripheral tissues.
(B} It promotes catabolic processes such as lipolysis.
(C) It facilitates glycogen synthesis in the liver and muscle.
(D) It triggers the release of stored triglycerides from adipocytes

17 ~ Which of the following best explains the "set-point" theory regarding energy balance?
(A) The body stores excess energy as glycogen to maintain a constant weight.
(B) Energy intake and expenditure are regulated to preserve a consistent level of energy reserves.
(C) The basal metabolic rate remains constant regardless of energy consumption.
(D) Weight fluctuations are primarily influenced by genetic factors rather than homeostatic mechanisms.

18 ~ Which of the following best illustrates the concept of “the dose makes the poison™?
(A) Botulinum toxin is toxic at nanogram levels, while sodium chloride requires gram-level exposure to cause harm.
(B) Chemicals with low LD50 values are always more dangerous than those with higher values.
(C) Toxicity of a chemical depends solely on its physical state and reactivity.
(D) Acute exposure always produces immediate toxic effects, regardless of dose.

19 ~ What distinguishes a chemical toxin from a toxicant?
(A) Toxins are naturally produced by biological systems, while toxicants are often synthetic.
(B) Toxicants include venoms released by animals, whereas toxins do not.
(C) Toxins are limited fo organic chemicals, while toxicants include inorganic substances.
(D) Toxicants cause immediate toxicity, while toxins result in delayed effects.
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20 ~ Which property enhances the distribution of a toxicant to its target site?

(A) High ionization at physiological pH.

(B) Accumulation in non-target tissues like adipose tissue.
(C) Presence of specialized transport processes.

(D) Low molecular weight below 30 kDa.

Which organ is most likely affected by a toxicant undergoing significant first-pass metabolism?
{A) Heart

(B) Lungs

(C) Kidneys

(D) Liver

What typically happens when a lipophilic toxicant accumulates in adipose tissue?
(A) It immediately causes systemic toxicity.

(B) It becomes more toxic due to interactions with fatty acids.

(C) It is safely stored and released slowly, reducing toxicity.

(D) It enhances the bioavailability of other xenobiotics.

What is the role of glutathione in detoxification?

(A) Enhancing toxicant absorption in the gastrointestinal tract.
(B) Conjugating electrophiles to form less harmful compounds.
(C) Blocking reactive oxygen species formation at mitochondria.
(D) Activating xenobiotics to their toxic metabolites.

Which of the following statements best describes the main advancement in risk assessment methodology since the 1970s?

(A) Risk assessment has shifted from a single-chemical, single-exposure approach to evaluating muitiple chemicals and exposure
pathways across various endpoints.

(B) The use of high-dose animal bioassays has become the sole method for carcinogenicity testing.

(C) Risk management now exclusively relies on quantitative data, eliminating the need for qualitative analysis. :

(D} Advances in risk assessment methodologies have resulted in complete replacement of animal testing with in vitro assays.

What are the four key steps in the risk assessment process as outlined in the National Research Council's framework?
(A) Risk reduction, exposure analysis, hazard identification, and stakeholder involvement

(B) Hazard identification, dose—response assessment, exposure assessment, and risk characterization

(C) Problem formulation, chemical analysis, dose assessment, and stakeholder communication

(D) Exposure analysis, policy formulation, risk communication, and hazard characterization

What is the primary objective of using biomarkers in risk assessment?

{A) To eliminate the need for dose—response assessments

(B) To establish direct evidence of a chemical's market value

(C) To link chemical exposure to potential health effects and disease prediction
(D) To replace animal studies with computational models

Why is "problem formulation and scoping" important in risk assessment?
(A) It determines the economic viability of risk management strategjes.
(B) It defines the context and goals for the risk assessment process.

(C) It ensures all testing methods are non-animal based.

(D} 1t prioritizes regulatory action over stakeholder involvement.

Which of the following describes a limitation of high-dose animal bioassays for carcinogenicity testing?
(A) They are unable to detect rare tumor types.

(B) They cannot assess cancer risk in humans under any circumstances.

(C) Animal bioassays only evaluate single-exposure risks.

(D) High doses may trigger different biological responses than low doses.
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