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NITROJEN MUSTARD

Nitrogen Mustards Structure Code |CWC List
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Guclu yakicr blister ajan.

HN2 kemoterapide de kullaniima
HN1 ve HN3 CWA disinda kullanimi yok
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. .o i A~ N~ HCl AN~
= EDEA, MDEA ve TEAnin HCI asit ile reaksiyonundan HO OH “ “
sentezlenir. R = GOt Y
A = (CHz)-0OH HMN-3: R = [CH=)2Cl
BOZUNMA
R H:0 R
= HN1, HN2, HN3 belirli c¢evresel kosullarda hizlica o >N " o N
bozunarak hidroliz urunleri olan EDEA, MDEA ve TEA’e HN- 1R = GH,0Hy R = OHyCH
donlisdur. N5 R - (G R = (G20

= EDEA, MDEA ve TEA, CWC Liste 3’te yer alr.
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TOKSIK ETKILERI

HEDEF ORGAN

Deri

Gozler

Sindirim Sistemi
Solunum Sistemi

MARUZIYET BELIRTILERI

Ciltte tahris, kizanklik, bul olusumu
Gozlerde tahrisg, agri, sisme

Karin agrisi, bulanti, kusma

Nefes almada zorluk

These photographs, taken at the Naval Research Laboratory in Washington, D.C., show the forearms of several
test subjects after they were exposed to nitrogen mustard and lewisite agents during World War |l experiments
conducted at the lab.

Naval Research Laboratory
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TOKSISITE MEKANIZMASI

= Ancak genel gorus, aziridinyum iyonu yoluyla DNA ve proteine baglanarak toksik
etki gosterdigi ve etanolaminlere hidroliz olarak idrar ile atildigi yonundedir.
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CEVRESEL NUMUNELER

= Ajanin kendisi
= Hidroliz urunleri

BiYOLOJIK NUMUNELER

= Hidroliz turunleri
= DNA Konjugantlari
= Protein Konjugantlari

= Kisa surede vucuttan atilir.
= Evsel ve endustriyel kullanimindan dolayi
. maruziyete ugramamis insanlarda da gorulur.

I Hidroliz urunleri:
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MARUZIYETIN TESPITI

Journal of Analytical Toxicology, Vol. 32, January/February 2008

An Overview of Biological Markers of Exposure
to Chemical Warfare Agents

Robin M. Black*
Defence Science and Technology Laboratory, Porton Down, Salisbury, SP4 0)Q, United Kingdom

Table 1. Metabolites as Biomarkers of CW Agents

Agent Sample* Biomarker Comments

HN-1 urine N-ethyldiethanolamine Minor urinary metabolite in the rat. No background levels detected {> 1 ng/mL) in
120 human urine samples; no samples from human exposures. Has commercial uses,

HN-2 urine N-methyldiethanolamine As above. HN-2 still in limited use as an anticancer agent.

HN-3 urine triethanolamine Urinary metabolite in the rat. Detected in 47% of urine sampies from 120
non-exposed subjects, sometimes at high levels. Widespread use in domestic and
industrial products.
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Clolorploe Aitdie o Balon gonderilmesi

Patlama e Agirlik bagh balonun patlamasi

Sizinti e Maruziyet

e Balon pargasi ve temaslilardan alinan
plazma ornekleri
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CEVRESEL ORNEKLERIN ANALIZI

GC-MS(EN ile >N\ GC-MS(Cl) ile

analiz / analiz /

), Coziciile  Jpy Lol Al
Ekstraksiyon /4

A Su ve Organik ﬁ-\ >

TMS derivative of TEA
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GC-(EI)MS KROMATOGRAMLARI VE SPEKTRUMLARI

lon 262.00 (261.70 to 262.70); A19020604 0\DATA.MS Mn% lon 26200 (261.70 to 262.70): A19020605_C\DATA. M3 Abundance  lon 262.00 (261.70 to 262.70): A19020701.C\DATA.MS
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BiYOLOJIK ORNEKLERIN ANALIZI

: NaOH ile N
Aseton ile TEA HEBI ile GC-MS/MS

¢Oktlrme prg;[/(larlrr]]qdaen / - analiz :

O\¢O
F—{—F
L
F——F
5M NaOH r
15aat/60°C HFB derivative of TEA
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File: C:\Xcalibundata\tea\B190214

Sample Code: Blank

Time: 02/14/19 06:30:38
Method: C:\Xcalibunmethods\TEA_HFBI_NCI_SRM.meth

RT: 14.26 - 15.06

NL: 2.36E4
] m/z=128.10-169.11 F:
] Blank {0,2} - ¢ Cl SRM ms2
20000~ 213.000@cid5.00
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File: C:\Xcalibundata\tea\B19021404 Time: 02/14/19 07:44:24 File: C:\Xcalibundata\tea\B190214 Time: 02/14/19 06:06:22
Sample Code: 210_3_AM_HFBI_NCI Method: C:\Xcalibunmethods\TEA_HFBI_NCI_SRM.meth Sample Code: TEA_HFBI_NCI_ST Method: C:\Xcalibunmethods\TEA_HFBI_NCI_SRM.meth
RT: 14.26 - 15.06 SM: 11G RT: 14.26 - 15.06 SM: 11G
) NL: 2.01E5 NL: 1.03E7
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14.3 14.4 14.5 14.6 14.7 14.8 14.9 15.0 14.3 14.4 14.5 14.6 14.7 14.8 14.9 15.0
Time (min) Time (min)
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Plazma numunelerinde proteine bagh TEA, proteinden ayrilarak serbest hale gecirilmis ve
HFBI ile tirevlendirilerek GC-MS/MS(NCI) ile analiz edilmistir.

Maruziyete ugrayan kiside gorulen semptomlar, cevresel 6rneklerde tespit edilen TEA'nin
plazma 6rneklerinde de tespit edilmesi HN3 maruziyeti ihtimalini gliclendirmistir.

Benzer yontem, HD maruziyetinde TDG’nin plasma o6rneklerindeki analizinde de
kullaniimistir.

Idrarda TEA analizi yanlis pozitif sonuclara yol acarken, bu ydntemle yanlis pozitif sonug
ihtimali cok dusuktur.

TEA'in idrarla atilimi maruziyetten kisa bir siire sonra sona erer. Proteine bagl olan TEA'in
tespitini daha uzun siirelerde yapmak mumkuindir.
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Tesekkiirler...
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