21 24)

(2)
@) 3
1 (Initiation)
2. (Tumor promotion)
promoter

3 (Progression)




2.2

%
2
o559 . 2000 101 6.2
130 6
LT 18
9 (@) 2563
1
[ () 1)
. 2546
(16) 2540
26,478 138
60,000 (1)
20
13
(17)

(12,3 4 16 17

©)
Antineoplastic 21



2.1 Antineoplastic .. 2539-2544 (18)

. Antineoplastic ( )
2539 682.714
2540 682.714
2542 1,348,619
2543 1,262.303
2544 1,658.404

Antineoplastic

NIOSH
55 6

23

(5,19)

(Adjuvant Chemotherapy)
(Neoadjuvant Chemotherapy)
(Combination
Chemotherapy)
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(Chemotherapeutic agents) (19)
6

1 Alkylating Agents cyclophosphamide (endoxan), melphalan,
chlorambucil

2. Antitumor Antibiotics doxorubicin, mitomicin-c bleomycin

Antimetabolites 5-Fluorouracil, methotrexate
Plant Alkaloids vincristine, vinblastine, etoposide
Hormane tamoxifen, diethylstilbestrol, estradiol
Miscellaneous cis-platinum, procarbazine

(18)
cell cycle

—

. Cell cycle non-specific (CCNS) drugs , cell
cycle alkylating agents antibiotics

2. Cell cycle specific (CCS) drugs cell cycle cell

cell cycle cyclophosphamide, bleomycin, actinomycin

D, doxorubicin cisplatin

3. Phase-specific drugs cell cycle phase  phase

phase methotrexate, 5-FU, cytarabine, hydroxyurea

thiouracil M phase plant alkaloids

©
L (Oral intake)

maintenance treatment
acute lymphoblastic leukemia

2, (Intramuscular route)



il

S-phase

()

1. Gastrointestinal toxicity anorexia, nausea, vomiting

2. Bone marrow toxicity

[F6]

. Immunosuppression

I~

. Skin reactions

o

. Vascular and Hypersensitivity reactions anaphylaxis reaction

[op)

. Hepatic toxicity
transaminases cytosar fibrosis cirrhosis
methotrexate, fatty metamorphosis L-asparaginase
1. Pancreatic toxicity acute pancreatitis
L- asparaginase corticosteroids tumor lysis syndrome
malignant lymphoma
8. Pulmonary toxicity methotrexate, cytarabin, procarbazine
alkylating agents Bleomycin
pulmonary fibrosis
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9. Cardiac toxicity  doxorubicin, daunomycin, high dose cyclophosphamide

10. Genitourinary toxicity
(10 %) cyclophosphamide,

methotrexate  cisplatin

11. Neurotoxicity arachnoiditis, myelopathy ~ encephalomyelopathy

cranial nerve paresis vinca alkaloids, cisplatin

5-fluorouracil

12. Sexuality and  Gonadal dysfunction alkalyting agents

azoospermia  amenorrhea

13. Second malignancies mutagen

procarhazine alkalyting agents ' !
(acute leukemia)

14. Miscellaneous complication  electrolyte problems, diabetes mellitus, pituitary

insufficiency, adrenal insufficiency, fever

(7)
(6)
L. (Mutagenicity) mutagenic
invitro (2, 6, 9,20) Salmonella Escheria coli ~ Drosophila wing spot
2, (Teratogenicity)

(2, 6,9.20)
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3. (Carcinogenicity)

(The International Agency for Research on Cancer
IARC)

4 (2420
1 (Carcinogenic to humans) ~ causal relationship
factor

2 A (Probably carcinogenic to humans)
positive association

carcinogenicity

2 (Possibly carcinogenicity to humans)
3 (Not classifiable as to its carcinogenicity to
humans)
4 (Probably not carcinogenic to humans)
IARC (4)

case report  case series (8,9,22)
second primary malignancies

cyclophosphamide (9)

alkylating agents
non-Hodgkin’s lymphoma melanoma

©)

(RR= 130, 95% CI1=26,380) (9)



14

(Relative Risk=1l, 95%Cl=1.2, 38.4) (9)

(RR=117, 95%C1=69,185) (9)
alkylating agents ( Nitrogen mustards, ethyleniming
nitrosoureas)

methotrexate(amethopterin), cytarabine(cytosar) 5-fluorouracil(5FV)

©)

IARC (8,23)
Group 1 carcinogenic to humans

1,4-Butanediol dimethanesulfonate (Myleran)
Cyclophosphamide

Chlorambucil
|(2-Chloroethy)-3(4-Methylcyclohexyl)-I-Nitrosourea
Estrogens

Melphalan

MOPP

Treosulfan

Group 2: probably carcinogenic to humans
2A sufficient evidence

Adriamycin
Bischloroethyl nitrosourea (BCNU)
Cisplatin
|-(2-Chloroethyl)-3-Cyclohexyl-I-Nitrosourea (CCNU)
Procarbazine hydrochloride
Thiotepa



2B limited evidence

Bleomycin
Dacarbazine
Daunomycin
4,
24
(20)
( )
. 1979 Falck

(2150

(Reproductive toxicity) (8, 9, 12, 13, 14)

1
(neoplasms) (Leukemia)
chromosome
(8,13,20)
(Mutagenicity) Waksvik (10,20)
10
)
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.. 1996 Baker ~ Connor n
cyclophosphamide !
(23)
Skov
(24)
. .1993 Levin 39 2
(grade 11 papillary transitional cell carcinoma) 12

20
cyclophosphamide fluorouracil methotrexate doxorubicin cisplatin

(8.25)

. 1988 McDiarmid ~ Egan
Carmustine infusion

Carmustine
(20,26)

.. 1980 Crudi (27)  Ladik (8,10,13)

.. 1980 Knowles Virden (28)
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11 (splattering)
(spraying) (aerosolization)

ampule

fluorescent

12



2.

2.1

2.2

cyclophosphamide cisplatin
3.

1 (8)

1 NIOSH (recommended exposure limits : RELS)
2. OSHA ' (permissible exposure limits : PELS)

3. American Conference of Governmental Industrial Elygienists (ACGIH)
(Threshold Limit Values: TLVs)

18
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(8,29)

25

1986 Occupational Safety
and Health Administration (OSHA) (11)

Biological Safety Cabinet (BSCs)

(American Society of Hospital Pharmacy, ASHP) (10)
(National Institutes of Health, NIH)

BSC



1. NIOSH(«|
1

4, Material Safety Data Sheets(MSDSs)
1 1

biological safety cabinets (BSCs)

High Efficiency Particulate Air Filters (HEPA)

8.
OSHA
9.
N
OSHA

NIOSH
BSCs surgical masks

20



2. ASWP(8,10)

L

11

12

( FDA)
(
)

2 ASHP

21

22

23

ASHP

»

A »wio«nitua

ASHP

(Biological safety cabinets)

Jim
N
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3. OSHA (8,11,13,14,28)

OSHA
OSHA
NIOSH ASHP NIH ONS
L ( Surgical Latex )
2 ( Lint Free-Low permeability)
surgical mask
(0ggles)
2
BSC class Il type B National Sanitation Foundation Standard
HEPA
3 ;
Polypropylene (PP) Polystyrene (PS)
Polyvinyl chloride (PVC) Luer-Lock

70 % alcohol



Technique

23

(Aseptic Technique)
18 2
vials
Negative Pressure
ampules ampule

(goggles)



6. (scalp vein needle)

10.

1L (goggles)

2

23

24



48

48

spill kit

[sotonic 5

25



1000

Nitrogen mustard

Sodium thiosulfate

26



complete blood count

21



30

1,000

1992
40%

. 1983

(8,13,14)

OSHA

(30,31)

(32)

28



.. 1987

.. 2542

OSHA

16

(34,35)

(8,11)

28%

(8,11,13,14)

29

(32)

(33)

(34)

(29)



(13,14,29)

Moore

. .199

Bscl

(37)

, BSC

30



.. 1982
21

10

40%
28%

.. 1980
21

Moody

22
33%
(40)

Susan Elaine

OSHA (41)

3l

17
12
vertical laminar-flow hood 6
1979 ,
(39)
(32)
8 86
(8,13)
158
62%

vertical laminar-air flow hood



Nieweg

91 21 18

(@)

2535

2535

(32)

2541

(44)

(45)

32

10
94

(goggles)

2543



33

(46)

(47)
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