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CAC CHAT HU'U CO PHAN LAP BANG PHUONG PHAP CAT KEO
THEO HOI NUGC
MUC TIEU

1. Trinh bay dugc doc tinh, co ché va nguyén nhan gdy ngo doc cua mot s6 chat
doc dugc phan lap bang phwong phdp cat kéo theo hoi nuoc (hydrogen cyanid
va dan xuat cyanid, etanol va metanol). ‘

2. Neéu dwoc cdc trigu chitng ngo doc va cach diéu tri ngo doc hydrogen cyanid
va dan xuat cyanid, etqnol va metanol. 7 ’

3. Néu duoc nguyén tac cua phwong phap kiem nghiém cac chat doc nay.

HYDROGEN CYANID (ACID CYANHYDRIC, ACID PRUSSIC) VA DAN
XUAT CYANID
1. PAI CUONG
1.1, Ngudn goc

Hydrogen cyanid (HCN) va dan xuat cyanid 13 cac hop chat dugc sir dung trong
nhiéu linh vuc khac nhau:

Cong nghiép: Hydrogen cyanid (HCN) 14 chat khi duoc tao thanh d& dang do sy
phéi hop giita acid va cidc mudi cyanid, 14 san pham phu cta sy dt chay plastic, gd,
len, cic san pham tong hop va tu nhién khac. Cyanid c6 trong dung dich rira anh, chat
danh bong bac va kim loai, keo dan sat... nganh ma kim loai, san xudt chét déo, thuy
tinh, luyén quang.

Nong nghiép: thudc diét con trang, diét chudt c6 chira etyl thiocyanat, metyl

thiocyanat duoc chuyén hoa trong co thé thanh cyanid gay doc.
Y hoc: Natrinitroprussid (thudc gidn mach, diéu tri cao huyét ap) phong thich cyanid
khi tiép xuc véi anh sang hay chuyén hoa thanh cyanid; Hg(CN)atruéc day duoc dung
lam thudc tri giang mai. Laetrile (thudc tri ung thu) chira amygdalin c6 thé bién d6i
thanh cyanid.

Chién tranh: Chat doc hoa hoc, thudc khai hoang.

Tu nhién: Amygdalin va cac cyanogenic glycoside khac dugc tim thiy trong hat
thuc vat (hanh nhan déng, mo, man, tio...) 14 anh dao, khoai mi, mang tre, nam doc...
Cyanid ciing c6 trong khoi thude 14, khoi tir su chdy cua cac san pham tir cao su,
plastic.

Téng hop hod hoc.

Hoa phan tich: Cac hop chat cyanid thuong gip 1a hydrogen cyanid (HCN) va
cac dan xuit kalicyanid, (KCN), natricyanid (NaCN), calci cyanid (Ca(CN)2).

1.2. Tinh chat
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HCN la mot chét chit 1ong dé bay hoi, khong mau, rat doc. Dung dich cia HCN
trong nudc goi 1a acid hydrocyanic, acid cyanhydric, acid prussic.HCN c6 vi déng,
néng, mui hanh nhan ding HCN rit d& tan trong nudc, con.Hydrogen cyanid (HCN)
va dan xuét cyanid la chat doc cuc manh, co tac dung nhanh nhét trong tat ca cac chat
doc, hap thu tét qua nhidu dudng nhu da, mang nhay, hé tiéu hoa, hé ho hép.

2. POC TINH
2.1. Co ché gay déc

Uc ché enzym cytocrom oxydase, ngin can su van chuyén dién tt trong chudi ho
hép té bao. Cyanid tao phirc hop v6i hem cta cytocrom, ngin can su két hop véi oxy
ctia hem. Té chirc té bao bi huy hoai do khong stir dung dugc oxy cia mau.Trung tdm
h6 hip ¢ hanh tuy bj giam oxy nhiéu nhat nén ngimg thd 13 nguyén nhan cha yéu gay
tr vong.
2.2. Liéu doc
2.2.1. Ngé déc qua dweong hé hdp (hoi HCN)

Liéu gay ngd doc cap: 50 ppm (0,05mg/ L khong khi).>150 ppm (0,15mg/L
khong khi) c6 thé gy tir vong.Gay tir vong ngay ¢ ndng d6 300 ppm (0,3mg/L khong
khi). Gigi han cho phép trong khong khi noi 1am viée: 4,7 ppm (5mg/m3khéng khi).
2.2.2. Ngé déc qua dwong tiéu hod (dan xudt Cyanid)

Liéu gay tir vong di véi ngudi 16n: 150mg - 200mg (KCN, NaCN)
3. NGUYEN NHAN GAY NGO POQC
3.1. Do tu sat hay dau ddc: (bang HCN hay KCN) gay chét rat nhanh va hiru hiéu.
3.2. Do tai bién

An phai hat, ngli cde ¢o cyanid nhu hat hanh nhan déng, khoai mi, mang tre, nam
doc...Tiém truyén dung dich, natriprussid nhanh hay trong thoi gian dai.
3.3. Do 6 nhiém méi truong

Nuéc ngam bi nhiém cyanid, méi truong bi nhiém doc khi sir dung cac hop chat

cyanid dé diét con trung, diét chuot...

3.4. Do nghé nghiép

Cong nhan 1am viéc ¢ noi c6 ndng 46 HCN cao ma khong c6 phuong tién bao ho.
4.  TRIEU CHUNG NGO POC

4.1. Ngo doc cip

Xay ra khi hit phai hoi HCN hay ubng cdc mudi cyanid ¢ lidu cao.Triéu chimg
ngd doc xuat hién rat nhanh: Nhire dau, chong mat, no6n mura, hoi hop, xanh tai, kho

tho, nhip tim nhanh, ha huyét ap, li¢t trung tam hanh tuy, ngét, cung gay, co giat, lu
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1an, hén mé, thé gap, nhanh chéng truy tim mach, tim ngimg dp, nging thé va chét
rat nhanh (c6 thé sau 1 - 2 pht).
4.2. Ngb doc ban cap

Chong mat, nhirc d4u, nén mira, kho thd, co6 cam giac s¢ hai, lo léng nhung van
tinh tdo. Sau d6 xut hién céc triéu chung rdi loan than kinh, co giat, gidn dong tu,
cung ham, ngat tho, ho hép cham, mdt tai xam (hoi ching cyanose), chan tay lanh,
tryy tim ,mach va chét sau 30 phat.Néu sdng sot ciing bi ton thuong & tim va cac di
chtng vé than kinh.
4.3. Ngo6 doc man tinh

Thuong xuyén bi dau dau, non, chéng mat, suy nhuoc co thé.
5. PIEU TRI
5.1. Diéu tri khong chuyén biét
5.1.1. Ngé déc qua dwong hé hap

Dua nan nhan ra khéi moéi truong nhiém doc. Lam ho hép nhan tao, cho thé
oxygen 100% hay hdn hop carbogen.Tiém thubc trg tim (cafein, camphor,
niketamid...). Néu co tryy tim mach thi tiém théng ouabain vao tim.Diéu tri céc triéu
chirng nhu hon mé, ha huyét ap, co giat... néu co.
5.1.2. Ngo doc qua dwong tiéu hoa

Cho ubng than hoat. Gay non. Rura da day cang sém cang tt, uéng thém than
hoat va thube téy x0 nhe.Tham phan méu dugc chi dinh & nan nhan bi suy than.
5.1.3. Ngo¢ doc qua duong da

Co1bo quén 4o, rura vung da bi nhiém doc v&i nhiéu nude va xa bong.
5.2.  Diéu tri chuyén biét (antidotes)
5.2.1. B¢ KIT antidote cua cyanid

Bao gdom amyl nitrit, natri nitrit va natrithiosulfat Co ché giai doc:
Amyl nitrit va natri nitrit: Oxy hoa hemoglobin (Fe?* — Fe®*) thanh methemoglobin
c6 kha nang két hop véi cyanid, tao thanh cyanomethemoglobin.
Natrithiosulfat: cung cép sulfur cho phin ung bién d6i cyanid (CN) cua
cyanmethemoglobin thanh thiocyanat (SCN) it doc va dao thai dé dang hon qua nuéc
tiéu, dudi tic dung clia enzym eyanid - thiosulphat sulfur transferase.
Cdch sur dung
- Amy| nitrit: hit hoi amyl nitrit tir dng chira 0,3mL/5 phut.
- Natri nitrit: tiém tinh mach dung dich natri nitrit 3% (300mg /10ml), toc do 2,5ml -
5ml/l phat.
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Chu ¥: Vi methemoglobin ciing 1a mot chat doc d6i voi co thé nén khéng nén st dung
néu triéu chirng nhe hay chin doan chua chéc chén, dic biét néu co nghi ngo bi nhiém
ddng thoi carbon monoxid. Néu can thiét sir dung thi lidu natri nitrit khéng duoc gay
MetHb > 25% - 40%.
Liéu dé nghi: ngudi 16n 300mg, tré em 0,2mL/kg, khong vuot qua 10ml.
- Natrithiosulfat: tiém tinh mach 50ml dung dich 25% (12,5g).
Natrithiosulfat ciing c6 thé gitip 1am giam nhe su ngd doc do tiém truyén
nitroprussid.
5.2.2. Vit B12a (Hydroxycobalamin) vi chit ndy c6 cobalt trong nhan nén cé thé két
hop véi cyanid dé tao thanh vitamin B12 (Cyanocobalamin) khong con doc tinh va dao
thai qua nudc tiéu.
Hién nay, chit nay di dugc FDA chéap thuin st dung & My duéi dang cyanokit
(hydroxylamin 5g tiém truyén tinh mach).
5.2.3. 4-Dimetylaminophenol (4-DMAP): hién nay di duoc st dung dudi dang kit &
MY, gay methemoglobin nhanh hon nitrit, tuy nhién c6 tac dung phu 13 gdy huyét tan.
6. KIEM NGHIEM
6.1. Dinh tinh
6.1.1. Phan ung voi acid picric (phan vng Grignard)

HCN phan Gng véi acid picric & moi trudng kiém sé tao thanh hop chat
isopurpurin c6 mau do cam.Phan tng nay nhay va dic hiéu, co thé ding dé phat hién
HCN trong khong khi.

OH OH
Sl

OZN -| 2
+ SHCN—» CN — /I”CN + HCNO

y

NO, NO,

6.1.2. Phdn itng vdi sdt

Trong moi truong kiém, cyanid phan tng voi Fe?* va Fe** tao phic
ferriferrocyanid (Fes[Fe(CN)g]s) c6 mau xanh phd. Dé d& nhan biét mau co6 thé thém
vai giot dung dich BaClz va H2S04 lodng dé cho tia BaS04 hap phu mau.
6.2. Dinh lwgng

Mau toan phan chita CN” duoc xir Iy bang k¥ thuat vi khuéch tan, sau d6 dinh
luong bang phuong phap do quang hay dung dién cuc chon loc ion.
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6.2.1. Phuong phap do quang

Nguyén tic: Mot bo vi khuéeh tan duge dung dé phan tach acid hydrocyanic tir
mau bang cach tron miu mau toan phin véi acid manh trong modt binh han kin, hoi
acid hydrocyanic tao thanh dugc hap thu vao mot base manh chira trong mot phan
khac cua binh nay. Mot giéng ciia bo dung cu chira mau mau va acid manh (khong trén
1an cho dén khi binh dugc han kin), mot giéng khac chira base manh dé hap thu hoi
acid hydrocyanic. Sau khi acid hydrocyanic dugc thu nhan trong moéi truong base,
thém vao pyridin, acid barbituric va cloramin T dé tao thanh mét phic chat c6 mau do
dugc do ¢ bude song 580nm. Cudng d6 mau ty 18 véi ndng d6 CN™. Két qua duoc xéac
dinh bang cach so sanh voi d6 hap thu ciia mau chuan.
6.2.2. Phuong phap dung dién cuc chon loc ion

Phuong phap c6 do nhay va do chinh x4c cao nhung can phai cé trang thiét bi
chuyén biét
6.3. Nhan dinh két qua kiém nghiém
- O ndng d6 50pg %, cac tridu chimg nhidm doc cyanid thé hién rd rét nén trong ngd
doc cip cyanid, ndng do cyanid trong mau > 50ug %.
- Nguoi hat thude 14 6 thé co nong do 1én dén 0,Img/L mau.
- Su tiém truyén nitroprussid nhanh c6 thé tao ra ndng do Img/L mau.
Trong co thé, cyanid thuong bi mat di do nhiéu nguyén nhén:
- Cac chat duong va aldehyd pha huy cyanid.
- H2S chuyén cyanid thanh sulfocyanid.
Do d6 khi tim hop chit cyanid trong tir thi thuong cho két qua nhé hon thuc té, mot

luong nho duoc tim thay trong tir thi ciing cd y nghia quan trong.
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ETANOL (CON ETYLIC) C,HsOH

1. PAI CUONG
1.1.  Ngudn goc

Etanol (C2HsOH) c6 trong cac loai rugu thuong dung trong sinh hoat xa hoi; ty
1¢ thay d6i tuy theo timg loai ruou: bia (2 - 6%), ruou vang (10 - 20%), rugu tring (20
- 40%), rugu manh (50 - 70%).

Etanol con 1a mot dung méi rat pho bién dugc dung trong cac phong thinghiém.
1.2.  Tinh chat
- Chat 16ng khong mau, mui nong, vi cay.
- Khéi luong riéng 14 0,7943g (¢ 15°C); nhiét d6 s6i 80,26°C.
- Tan trong nudc voi bat ky ty 18 nao.
- Khi d6t chay ngoai khong khi tao C02 va H20.
1.3. Dugc dong hoc
- Hap thu nhanh chu yéu qua dudng udng, Cmax: 30 - 60 phuit.
- Phén b tot vao dich co thé.
- Chuyén hoa: & niém mac da day, etanol bi oxy hoa thanh acetaldehyd dudi tac dong
ctia enzym alcol dehydrogenase (ADH), sau d6 bién d6i thanh acetat dudi tac dong cua
enzym acetaldehyd dehydrogenase (ALDH) tai gan. Acetat chuyén hoa thanh acetyl
CoA va tham gia vao chu trinh Krebs tao thanh C0> va nudc.
- Trong phan tng oxy hoa etanol, cic enzym van chuyén hydro (c6 vitamin BI,
vitamin pp. adenin...) dugc st dung tich cuc va ti€u hao ning gay hoi chiing viém da
day than kinh (polynervite) do nghién ruou.
2. POC TINH
2.1. Co ché tac dong

Uc ché hé than kinh trung wong 1a tac dong chii yéu cua ngd doc cip etanol do
su két hop truc tiép voi thy thé acid y-aminobutyric trong hé than kinh trung wong gy
tac dong an than. Ngoai ra, etanol cling 1a chat doi khang véi N-metyl-D-aspartat
glutamat. Etanol con c6 tic dong truc tiép trén co tim va mo gan.
- C6 tac dong gy ha duong huyét do trc ché enzym tao glucose khién dur trit glycogen
giam manh.
- Gay ton thuong hé tiéu hoa va hé than kinh, réi loan dinh dudng va chuyén hoa.
- Etanol ¢6 tac dong phdi hop cong luc véi cac thude tre ché than kinh trung wong khac

nhu barbiturat, benzodiazepin, opioid, thuc chdng trim cam, thudc chdng loan than...
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2.2. Liéu ddc
Liéu c6 thé gy chét:
Nguoi 16n: 6 - [0ml/kg thé trong (con tuyét dbi).
Tré em: 4ml/kg thé trong (con tuyét dbi).
3. NGUYEN NHAN GAY NGO POC
Céc truong hop ngd doc thudng 1a do sir dung qua nhiéu ruou.
4. TRIEU CHUNG NGO PQC
41. Ngo doc cap
4.1.1. Liéu thap
- Gay cam giac sang khoai, kich dong.
- Ba hoa, néi nhiéu, ting cudng kha ning bap thit, mat didu hoa van dong, khong chi
dong dugc cac dong tac.
- Mit d6 hay xanh, mat do, rung giat nhin cau, giam phan xa va kha ning giir thang
bang.
- Mét su (e ché, thuong tré nén dir dan va hién chién.
- Non mira, ¢ thé bi ha duong huyét, dac bi¢t ¢ tré em va nguoi giam du trit glycogen.
Giai doan nay thudng kéo dai tir 2 - 3 gid (say rugu). Sau d6 s& hét néu khong udng
thém nira (giad rugu).
4.1.2. Liéu cao
- Uc ché than kinh trung vong.
- Mt tri khon, phéi hop dong tac kém.
- Néu ngd doc lidu qué cao co thé dan dén loan nhip tim, mach nhanh, huyét ap va than
nhiét gidm, ha duong huyét, te liét, gian déng tlr, mat phan xa, hon mé, tho rit, phu
phoi, suy ho hap va chét.
4.2.  Ngo doc man
Xay ra d6i v6i ngudi thuong xuyén udng nhiéu ruou (nghién ruou), gay ra cic bién
ching nang nhu viém gan, xo gan, viém da day Xuat huyét, viém thyc quan, viém hanh
ta trang, viém tyy man, 16i loan dién giai, tang huyét ap, ton thuong tim, viém da day
than kinh, rdi loan dinh dudng do thiéu vitamin Bj.
5. PIEU TRI
51. Ngo ddc cip

Chu yéu 1a diéu tri hd trg.H6 hap nhan tao hay dit dng noi khi quan néu can dé
tang thai ruou qua dudng ho hap va ngin ngira bién chimg suy ho hap.Gay nén, rira da
day.Truyén dung dich glucose uu truong dé chong ha dudng huyét.Diéu tri hon mé
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hay co giat néu c6.Thadm phan mau (khi ndng do etanol > 400mg/100ml mau hay khi
c6 nhidm acid chuyén hoa).
52. Ngo doc nhe
Dé bénh nhan, nga & chd thoang va yén tinh. Bénh nhén sé& tu giai doc va hoi
phuc nhanh choéng.
6. KIEM NGHIEM
6.1. Dinh tinh
Sau khi phan 1ap khoi mAu thir bang phuong phap cit, c6 thé xac dinh etanol

bang cac phan ng sau:
6.1.1. Phan ung tao iodoform

Trong mdi truong kiém, iod oxy hoa etanol thanh acetaldehyd, sau d6 tao thanh
dan xuét triiodo acetaldehyd. Chat nay phan huy trong mdi trudng kiém tao thanh
1odoform c6 mui dac biét:

2NaOH + [2 —»Nal + NalO + H20

C2HsOH +  NalO — CH3-CHO + Nal  + H20

CH3CHO +  3l,— CIzCHO + 3HI

CIsCHO+  NaOH —CHIz+ HCOONa
6.1.2. Phan ung ester hoad etanoi
Ester hoa etanol thanh cac ester nhu acetat etyl, benzoat etyl c6 mui dic biét.
6.2. Dinh luong
- Cét va dinh luong dung dich etanol bang phuong phap ding con ké dé suy ra ham
lugng etanol.
- Pinh luong etanol trong mau bang phuong phap Nicloux.
Nguyén tic: dwa vao phan tng oxy hoa ruou bang dung dich kalibicromat trong acid
sulfuric dac.
2CoHs50H + 2 KoCr07 + 8 H2SO4 = 3 CH3COOH + 2 Cra(S04)3 + 2K2S04+ 11 H20
Qua trinh phan tng s& chuyén dung dich c6 mau vang cta crom (VI) sang mau xanh
ctia crom (IIT). Néu c6 thira etanol s& c6 mau xanh lo. Trai lai néu thira kalibicromat s&
c6 mau xanh luc. Viéc chuyén tir xanh lo sang xanh luc chtng té ranh gi6i giita ruou
chua duoc dinh lwong hét va ruou da dinh lugng hét. Tir d6 suy ra ham luong etanol

c6 trong mau thir.
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METANOL (CON METYLIC) CHsOH

1. PAI CUONG
1.1. Ngudn géc

Metanol (CH3OH) it phé bién hon etanol, chi dwgc dung lam dung mdi trong
cac phong thi nghiém, trong k§ nghé tong hop hoa hoc, cac thiét bi 1am lanh, chat phu
gia trong nhién liéu.
1.2. Tinh chat

Metanol 1& mot chat 1ong khong mau, khéi lugng riéng 0,796g ¢ 15°C, soi &
66°C, c6 mui va mot s6 tinh chét 1y hoc khac gidng etanol nhung doc hon rat nhiéu.
Metanol c6 thé hap thu qua da, hé tiéu ho4, hé ho hap.
2. POC TINH
2.1. Co ché giy doc

Metanol tich liily rat lau trong co thé va bi oxy hoa thanh aldehyd formic
(formaldehyd) duéi tdc dong ctia enzym alcol dehydrogenase (ADH). Aldehyd formic
tiép tuc bi oxy hoa thanh acid formic duéi tic dong cua enzym aldehyd formic
dehydrogenase, sau d6 mai bi oxy hoa thanh H20 va COa.
Aldehyd formic lién két v&i - NHz ctia protein, trc ché hoat tinh enzym.
Acid formic lién két voi cac enzym c6 nhan Fe gay tic ché ho hap té bao (nhat 13 té bao
than kinh va thi giac). Acid formic con gdy nhiém acid chuyén hoa, ton hai hé than
kinh trung wong.
2.2. Liéu doc
Liéu doc trén 50mg/dL, liéu tir vong trung binh 1a 75ml d6i voi nguoi 16n.
3. NGUYEN NHAN GAY NGO PQC
3.1.  Ngo doc cap: Do ubng nhadm metanol hay rugu etanol c¢é 1an nhiéu metanol.
32. Ngo doc truong dién: Do hit phai hoi metanol trong khi lam viéc lau & moi
truong c6 chat nay (ndng do ti da cho phép 1a 2%).
4. TRIEU CHUNG NGO bOC

Trén hé than kinh trung wong: Nan nhan bi chong mat, nhuc dau; budn ngu. Sau
do6 ndn, c6 khi ra mau, dau bung, ti€u chdy; viém tyy, mat va moi tim xam, huyét ap
ha, kho tho, dé)ng tor gian, phu phéi. Cudi cung nan nhan & tinh trang r6i loan dién giai,
hon mé, co giat, nhiét dg ha, tr vong do ngat tho.

R6i loan vé thi giac: than kinh thi giac bi teo, giam thi lyc, nhin mo, nhin doi va

c6 thé dan dén mu han.
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5. PIEU TRI

Dé nan nhan & noi yén tinh, tranh 4nh sang.

Rira da day bang NaHCO3 (< 2 gio sau khi ngd doc qua duong tiéu hoa).
Ngin chin sy chuyén hoa ctia metanol: ding etanol hay 4-metylpyrazol dé ¢ su canh
tranh enzym chuyén hoa alcol (ADH), gitip dao thai nhanh metanol trudc khi né duoc
bién d6i thanh aldehydformic.

Piéu tri nhiém acid chuyén hod bang NaHCOs.

Tang sy thai trir metanol bang cach dung acid folic (tiém tinh mach Img/kg) dé
thiic ddy qua trinh bién di acid formic thanh CO2) hay thim phan méu.
Diéu trj triéu ching: thé oxy, udng cac thudc ting cuong hd hap hay tro tim.
6. KIEM NGHIEM
6.1. Dinh tinh

Phén 1ap mAu thir bang phuong phap cit kéo theo hoi nude, sau d6 1ay dich cat

1am mét s6 phan tng:
Phan @ng oxy ho4: Oxy hoa metanol bang KMnOs /H3POs, formaldehyd tao thanh
duogc phat hién bang:
Thudc thir Marquis (morphin/H,SO4 ¢dm dic ) cho mau tim do.
Thudc thir Schiff cho mau tim sam.
Phan tng véi acid cromotropic/ H2SO4 cho mau tim do.
Phan tng ester hod: tao dan xuét salicylat metyl.
Cho vai giot H2SO4 dam dédc va vai tinh thé aeid salicylic vao dung dich c6 metanol,
sau d6 dun nhe trén lira s& ngiri thdy mui salicylat metyl.
6.2. Dinh lugng
Céc phan tng dinh lugng metanol déu dua vao phan tng oxy hoa thanh formaldehyd,
sau d6 dinh lugng bang phuwong phap do quang véi thudc thir Schiff (dinh luwong
metanol trong khong khi) hay acid cromotropic (dinh lugng metanol trong mau va
nudc tiéu).
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ACID BARBITURIC VA CAC BARBITURAT

MUC TIEU

1. Trinh bay dwoc cau tao, tinh chat Iy hod ciia cdc barbiturat.

2. Trinh bay duwoc doc tinh cua cac barbiturat.

3. Trinh bay dwoc doc tinh, triéu chung ngo doc, cach xw tri khi ngo doc cua
phenobarbital.

4. Néu dwoc mét s6 phwong phdp dinh tinh va dinh lwong cdc barbiturat.

5. Gidi thich dwoc két qua kiem nghiém trong viéc xac dinh néng do barbiturat

trong co' thé.

Dan xuat cia acid barbituric (cic barbiturat) thudc nhom cac chat doc hitu co
khong bay hoi duoc chiét bang dung méi hitu co & méi truong acid.

Acid barbituric (malonylure) 1a san pham ngung ty ctia ure voi acid malonic

0
/HN— C/
0— P CH,
\HN— C
Q\O

Hinh 1.1. Cong thirc acid barbituric
Barbiturat 14 cac din xuét cta acid barbituric. Cac barbiturat thuong duoc chia 1am 3
loai theo céc vi tri thé nhu sau:
- Barbiturat thé 63 vitri 1, 5, 5
- Barbiturat thé 62 vi tri 5, 5
- Thiobarbiturat: O¢ vi tri Co thay = S

1 6
HN R1
2 / OC B
0= C
N <~ NRe
HN—OC
3 4

Hinh 1.2. C4c vi tri thé cua céc barbiturat
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Bang 1.1. Mot s6 barbitiMrat v&i cac nhém thé d R1 va R2

Tén thong dung R1 R2 Danh phéap theo IUPAC
Allobarbital CH2CHCH2 |CH2CHCH: 5,5-diallylbarbiturat
Amobarbital CH2CHs CH2CH2CH(CHa3)2  [5-ethyl-5-isopentyl-barbiturat
Aprobarbital CH2CHCH: |CH(CHs3): 5-allyl-5-isopropyl-barbiturat
Alphenal CH2CHCH2 |CeHs 5-allyl-5-phenyl-barbiturat
Barbital CH2CH3 CH2CH3 5,5-digthylbarbiturat

i 5-allyl-5-(2-bromo-allyl)-
Brallobarbital  |CH.CHCH: |CH2CBrCH: ;

barbiturat

Phénobarbital  |[CH2CH3 CeHs 5-ethyl-5-phenylbarbiturat

1. TINH CHAT VAT LY CUA CAC BARBITURAT

Céc barbiturat déu 12 nhiing tinh thé tring, vi thay d6i. Cac barbiturat it tan trong nudc
va ete dau hoa, tan nhiéu trong dung méi hitu co (con, ete, cloroform). Cac barbiturat
thing hoa trong chan khong & 170 - 180°c. Piém néng chay thay doi tir 100 - 190°C.
Céc barbiturat bi hdp phu boi than hoat, silicagel.

2. TINH CHAT HOA HQC CUA CAC BARBITURAT

2.1. Tinh acid

Acid barbituric ¢6 tinh acid manh nhat. Cac din xuét co tinh acid yéu hon. Do tinh
acid nén chiing tao mudi khong tan vi mot sb ion kim loai ning nhu Ag* va Hg?*. D&
tan trong dung dich kiém va carbonat kiém.

2.2. Kha nang tao phirc

D& tao phuc véi cac ion kim loai (Cu?*, Co?*, Hg?*) va cac chat phéi hop khac. Vi dy:
2 Barbiturat + Cu?*+2 pyridin — Bar2CuPy:

Céc phtrc trén dé tan trong dung mdi, bi phan huy khi c6 nuée, c6 mau dic trung hoic
tinh thé dac hiéu (ng dung dé kiém nghiém barbiturat).

2.3. Pho hap thy UV

Hau hét cac barbiturat c6 phd hdp thu UV dic trung. Cac phd uv phu thudc vao pH
cua dung dich.

3. TAC DUNG CUA BARBITURAT

Céc barbiturat c6 tinh chat gdy ngu. Co thé chia barbiturat 1am 4 loai dya vao thoi gian
gdy ngu nhu sau:

+ Tac dung dai (8 - 12 gio) (Barbital, Phenobarbital, Butobarbital, Primidone) tan
nhiéu trong nudc hon cac loai khac.

+ Tac dung trung binh (4 - 8 gid) (Amobarbital, Heptabarbital)
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+ Tac dung ngédn (1 - 3 gid) (Pentobarbital, Cyclobarbital) va rit ngin (1/2 - 1 gid)
(Methohexital, Thiopental) dung gdy mé. Loai nay tan manh trong lipid va nhanh
chong di vao ndo gay hén mé. Tiép d6, nhanh chong phan tan vao cic mé khac do do
thoi gian tac dung cua chung ngin hon nhiéu so véi thoi gian ban thai cua ching. Céac
barbiturat hip thu nhanh qua niém mac da day. O liéu cao tc ché than kinh trung
wong, trc ché trung tAm van mach va ho hap.

Gay rdi loan ¥ thire, rdi loan ho hip, ha huyét ap, 1am mét phan xa ho.

Tac dung cta céac barbiturat con tuy thudc vao dic diém cua ngudi ding nhu: su nhay
cam, tudi, tinh trang gan than, nghién rugu, co thai...

Barbiturat duoc chuyén hoa & gan, sau d6 dao thai ra nudc tiéu ¢ nguyén dang hay céac
chat chuyén hoa. Vi du:

+ Barbital dao thai qua nudc tiéu vbi 65 - 80% nguyén dang.

+ Hexobarbital 15 - 20%.

4. PQC TINH CUA PHENOBARBITAL

Tac dung phu khong mong mudn ctia phenobarbital (khoang 1% trudng hop) gom:

+ Budn ngu.

+ C6 hong cau khong 16 trong mau ngoai vi.

+ Than kinh: rung giat nhan cu, mat diéu hoa dong tac, kich thich, lo s¢ (nguoi cao
tudi).

+ Da: nbi man do di Gng (nguoi tré tudi).

Phén 16n ngd doc phénobarbital 1a do tu tir hodc do dau doc. Vai lidu gip 5-10 lan lidu
ngil, thude co thé gay nguy hiém dén tinh mang.

Triéu chung ngd doc:

+ Budn ngi, mat dan phan xa. Néu ning mat hét phan xa gan xuong, phan xa giac
mac.

+ Pong tir gidn, nhung van con phan xa véi anh sang.

+ Gidn mach da va c6 thé ha than nhiét (do giam chuyén hoa chung).

+ Réi loan ho hép, nhip thd cham va nong.

+ Giam luu lwong ho hap, giam thong khi phé nang.

+ Réi loan tuan hoan: huyét ap ha, truy tim mach.

+ Nguoi bénh hon mé va chét do liét ho hap, phi ndo, suy than cap.

5. XU TRI NGO POC

5.1. Ngo doc cap

- Loai bo chat doc:
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+ Rura da day bang NaCl 0,9% hodc KMnO4 0,1% ngay ca khi ngd doc tir lau. Lay
dich rtra da day dé tim doc chat.

+ Cho ubng than hoat dé hap phu doc chat hoic cho udng sorbitol 1 - 2g/kg.

Dam béo thong khi: dit ong noi khi quan, hit dom, hd hap nhan tao, mé khi quan néu
can

Tang dao thai bang cac phuong phap sau:

+ Gay loi tiéu cudng buc: truyén dung dich NaCl 0,9% hoic glucose 5% (4 - 61/ngay).
+ Loi niéu thdm thiu: truyén tinh mach chdm dung dich mannitol (100 g/1) dé ting
thai barbiturat

+ Kiém hoa huyét tuong: truyén tinh mach dd natribicarbonat 1,4% (0,5 - 1 lit).

+ Loc ngoai than

+ Ngo doc nang, néng do barbiturat trong méau cao nén chay than nhan tao.

Pam bao tuan hoan bang cach:

+ Hoi phuc nudc, chat dién giai, thing bang acid - base.

+ Néu truy mach: chéng sdc, truyén noradrenalin, huyét tuong, mau.

Chéng boi nhiém, cha ¥ cham séc trong truong hop hén mé.

5.2.  Ngo6 doc man tinh

Thudng gip ¢ nguoi lam dung thude dan dén nghién.

Biéu hién: co giat, hoang loan, tinh than mé sang.

6. PHUONG PHAP KIEM NGHIEM

6.1.  Dinh tinh

Barbiturat tac dung vé6i thude thir Millon trong méi truong trung tinh hay acid cho két
tha tring nga sang xam.

V&i HaS04: hoa tan barbiturat trong H2S04. Thém nuéc sé thay xuat hién cac tinh thé
dac trung cua céc barbiturat.

Phan tng Parris: tao phirc c6 mau hong véi cobalt nitrat va dietylamin trong metanol.
Phan tng nay khong ua nuéc, phat hién dén 0,03mg barbiturat trong mau thir nhung
khong dic hiéu. Cac chat c6 nhom —CO-NH-CO- déu duong tinh v6i phan tng nay.
Ciing c6 thé dung phuong phap sic ky gidy dé phan biét cac barbiturat. Dung méi 13 n-
butanol bao hoa dung dich amoniac 6N. Phat hi¢n béng cac thude thtr tao mau (thuéc
thir HgCl2 -diphenylcarbazon; dung dich KMn04 1%0; dung dich HgNOs).

Vi phuong phap sic ky 16p mong thuong dung silicagel G voi dung méi 1a: con
isopropyl - cloroform - amoniac dam dic (90:90:20). Phat hién bang céac thudc thir tao
mau nhu phuong phap sic ky trén giay.
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6.2. Dinh lugng

6.2.1. Phuwong phap do quang (phdn vrng Parris dap dung boi Zwikker)

Mau thir dugc chiét v6i cloroform trong méi trudng acid. Cho tac dung v&i0,2ml
cobalt acetat khan trong metanol khan va 0,6ml isopropylamin 5% trong metanol. Tron
déu, do mat dé quang & 565nm va so voi mau chuan.

6.2.2. Phwong phdp do phé UV

Pho hép thy tir ngoai ctia 3 nhém barbiturat khac nhau tuy theo pH dung dich. Céc cuc
dai hép thu ctia cac nhom barbiturat phy thude theo pH dung dich dugc trinh bay trong

bang 1.2 sau:
Bang 1.2. Cac cuc dai hap thu cua cac barbiturat theo pH dung dich

NaOH 0,1N pH = 10-10,5
Barbiturat dan xuat thé 5,5 235 nm 240 nm
Barbiturat dan xuat thé' 1,5,5 243 nm Khéng co
Thiobarbiturat 305 nm 285 nm va 235 nm

Do mat d§ quang ctia cac barbiturat 6 cuc dai hép thy, so vo1 duong chuan.
6.2.3. Phwong phdp sdc ky khi
Thudng ap dung dinh lugng trong cic mau huyét tuong hodc huyét thanh. Mau thir
duogc chiét xuat véi cloroform va duoc so voi cac mau chuén ciing trong cloroform.
Céc hop chit barbiturat dugc nhan dién bai viée so sanh thoi gian luu véi cac mau
tham chiéu. Pinh luong bing cach so v6i mot gam chuan.
7. GIAI THiCH KET QUA KIEM NGHIEM
7.1.  Viéc xac dinh ndng dd trong mau véi viée dicu tri
Viéc xac dinh ndng d6 khong co co so két ludn ngd doc (do ndng do gay doc thay dbi
tuy loai barbiturat). Do dé can xac dinh rd barbiturat loai nao.
Chuy:
+ Su nhay cdm cua tung cé thé (6 mot sb nguoi lidu diéu tri c6 thé chét, mot sd chiu
duoc liéu rit cao).
+ Xem xét sy c6 mit cac chat lam tang tac dung cua barbiturat (rugu, morphin,
clépromazin...)
7.2.  Nong dd barbiturat trong mau véi viéc giam dinh hoa phap
Céc van dé dit ra 1a nan nhan tir vong do ngd doc truong dién hay do tu satva da udng
v6i liéu bao nhiéu. Pé xac dinh diéu nay tac gia Wright di dé nghi 1ap mot ty sb:
[barbiturat / mau]
[barbiturat / gan]
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Néu ty s6 >> 1: nan nhan di uéng mét lidu rit cao.

Ty s6 khoang 1: ngd doc thuong dién.

Tuy nhién ty s6 nay khéng c6 gia tri d6i voi cac truong hop di ubng tir 12 - 15 gidy trd
1én (do thudc d3 phan bd khip cac co quan va dich co thé).

Dé khic phuc diéu nay, tac gia Kohn-Abrest da dé nghi cach wdc luong lidu udng dua
vao luong barbiturat tim thiy trong phu tang nhu sau:

- Néu thay vai decigam: nan nhan uéng mét liéu 16n téi vai gam.

- Néu thay vai centigam: nan nhan uéng mot liéu khong qua 2g.

- Néu thay luong it, hodc khong tim thay: lidu uéng khong qua Ig.
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MYCOTOXINS

Muc tiéu hoc tap
1. Trinh bay nhitng ddc tinh co ban vé cac mycotoxin.
2. Pdanh gia dgc tinh cua aflatoxin va cac ndm sinh déc to.

Cac mycotoxin 13 cac doc té co nguon goc tir nam. Theo quan niém nay, céc
mycotoxin bao gom cac doc tb do cac loai nam Ion sinh ra thudc 16p ndm dam
(Basidiomycetes), cac doc té do cac loai ndm Ky sinh trén thyc vat nhu nAm Cuu khoa
mach (Claviceps purpurea), cac doc t6 ¢6 nguon géc tir loai nAam méc trén thuée men,
lwong thuc, thuc pham. An phai cc nam c6 chira cac doc to ¢ thé nguy hai dén suc
khoe ciia ngudi va dong vat. Hang nam trén thé gigi so vu ngd doc do cac mycotoxin
c6 thé khdng thé thdng ké chinh x4c nhung chic chin 1a van dé hét sic bire xuc ddi
véi nganh y té ciing nhu toan x4 hoi.

C6 rat nhiéu loai mycotoxin va c6 rat nhiéu loai ndm sinh doc t6. Mot loai nim c6
thé sinh nhiéu loai doc t6 khac nhau va mot doc té cd thé gap & nhiéu loai ndm. P tir
lau van dé nghién ciru cac mycotoxin ciing nhu cac loai ndm sinh doc t6 duoc rat nhiéu
nha khoa hoc trén toan thé giéi quan tdm. Nhitng két qua dat duoc gilp ching ta hiéu
phan nao rd rang hon vé ban chat caa cac loai doc tb, tinh chat gay doc, cac lodi nam
sinh ra ching, céc loai co chat, diéu kién thich hop dé chung sinh doc té c6 ham luong
cao nhit, cach ngan chan, du phong va diéu tri cac bénh do mycotoxin gay ra.

Hién nay nguoi ta phat hién dugc khoang hon 300 loai mycotoxin khéac nhau, cac
loai vi nAm sinh ra khoang hon 100 loai doc t6. Theo cac sb lidu, c6 khoang 25% sd
luong ngil cdc trén toan thé gidi nhiém cac mycotoxin, chung c6 thé tham nhap vao
bat cr loai thuc phém nao, gay hai toi chét lugng luong thuc, thuc phém, gay hai to1
suc khde nguoi va dong vat.

Tuy di dat duoc nhiéu thanh tuu trong nghién ciru cac linh vuc vé mycotoxin,
cac nghién ctru tap trung di sdu vao mot sé nhém mycotoxin va mét sé lodi nam sinh
doc t6 hay gap va gay nhitng hau qua kha nghiém trong trong thuc té. Trong khuén
kho cua bai nay, tap trung vao mét s loai mycotoxin dé.

I. CAC MYCOTOXIN CO NGUON GOC TU VI NAM
Khoang nhitng ndm 70 cua thé ky 19 va nhiing nam tiép d6 van dé ngod doc co

lién quan téi nam moc da dugce de cap khi cac gia stic chét do an phai cac thirc an bi
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mbc. Dén nim 1916, Turesson di c6 nhitng déng gop 16n trong viée nghién ctru phat
hién thfiy su ¢6 mat ctia mot sd loai nAm mdc lién quan dén mot sb bénh cua nguoi: co
giat, nhugc co, té 1iét va co thé tr vong. Sau nhirng nim 1960, c6 nhiéu cong trinh
nghién ctru vé cac van dé da duoc dit ra trude do, giai thich mdi lién quan giita su co
mit ctia cac loai nAm méc trong thirc dn véi cac trudng hop ngd doc & ngudi va dong
vat. Pén nay, hang nam c6 khoang 100-200 cong trinh nghién ctru vé cac mycotoxin,
vé doc tinh, cling nhu cac loai nAm sinh ra ching. SO lugng cac mycotoxin do ndm
mdc sinh ra duoc phat hién ngay mot nhiéu, ching c6 nhiéu mit trén nhiéu loai co
chat: luong thuc, thuc phém, thirc dn gia stc, gia cam... Trén co s& cac két qua nghién
ctru, T6 chirc Y té thé gidi (WHO) qui dinh thire dn dd ubng cho ngudi (thyc pham)
khong duoc vuot qua 30 microgram aflatoxin/kg san pham, ddi v6i thirc dn bo sung
dinh dudng cho tré khéng duoc vuot qua 0,3ppm.

Hién nay s6 loai vi nim sinh doc t6 kha nhiéu, trong d6 phai ké dén cac loai:
dung dau 1a cac loai thuoc chi Penicillium, tiép dén 1a cac loai thudc chi Aspergillus.
Trong sé cac mycotoxin do vi nam sinh ra ching ta quan tdm t&i mot sé loai co doc t6
cao va hay gap trong thuc té va dac biét su c6 mit cua ching trén mot sb san pham
quan trong: lwong thuc, thuc pham, thubc men, duoc liéu, thire an cua gia stc gia cam.
1.1. Nhém aflatoxin

Ttir lau ngudi ta dd nhan thiy cac loai kho dau c6 thé doc hai ddi véi gia stc khi
an ,d3c biét 1a kho dau sdi va lac. Nam 1960, xdy ra vy ngd doc lam chét mudi van ga
tdy & mién Nam va mién Dong nudc Anh nhung nguyén nhan gy bénh khong duoc
lam sang to. Tiép theo 1a cac nudc Ao, Hungari, Uganda, Kenia c6 khoang 14000 vit
con chét do bénh tuong tu, ngudi ta lién hé do kho dau va nguyén nhan 13 cac ancaloit
doc song khong tim thiy . Sau d6 cho rang nguyén nhén cia cic vu ngd doc do do vi
sinh vt gdy nén , qua that da tim dugc ndm Aspergillus flavus d6i voi gia suc, gia
cam. Nam 1962, trong qué trinh nghién ctru nguon gay doc cia ndm A.flavus ngudi ta
goi tén 1a aflatoxin . Sau ndy cac nha khoa hoc da phan 1ap va xac dinh rang day khong
chi mot aflatoxin ma 1a mot hdn hop céc aflatoxin c6 cdu triac gan giéng nhau.

1.1.1. Ngudn goc

Theo cac cong trinh cho thay c6 nhiéu loai ¢ kha ning sinh aflatoxin, dic biét &

Aspergillus trong d6 dang luu ¥ 1a loai A. flavus Link. Ngoai ra con mot s loai

Aspergillus khac nhu A.parasiticus Speare, tamarii Kita, A. niger...
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A.flavus 12 mot lodi thiy & khap moi noi: dué6i dat, trén céc chit hitu co, cac loai
hat, nhét Ia cac hat c6 dau. Gap nd trén lda mi, trén gao ngd, hat bdng, trén lac cac
loai do...

Ham luong nuée va nhiét d6 13 hai yéu té anh hudéng 16n dén sy phat trién va kha
ning giy nhidm cua A.flavus trén cac co chit. Ngudi ta nhan thay khi d6 am khdng
khi tir 80-85%, ham am ciia co chét tir 15-20%, nhiét do 1a 30-35 °C 1a diéu kién thuan
loi ¢& nAm phat trién va sinh ra aflatoxin cho ham luong cao. Tuy nhién ,bao tir nim
c6 stc chiu dung cao ddi véi diéu kién méi trudng bén ngoai.

1.1.2. Mot s6 tinh chit ciia aflatoxin

Nguoi ta di phan 1ap duoc 16 chat thudc nhém aflatoxin , chung 1 cac din xuét
ctia difuroylcurmarin c6 cac nhom thé khac nhau. Trong sé d6 chii ¥ dén 4 aflatoxin
B1, G1 ,B2 ,G2 ,vi céc aflatoxin nay c6 ddc tinh cao nhét, duoc tao thanh véi ham
luong cao nhét trong co chét ty nhién, trong cac san phim va trong moi trudng 1én
men.

*Tinh chdt 1y, hda hoc cua aflatoxin : cac aflatoxin 14 cé4c tinh thé mau vang , tan
trong chloform, methanol, accton. Ching rat bén véi nhiét, khong bi pha hiy khi dun
nau thong thuong. D& bj tia tir ngoai phéa huy, dun trong ndi 4p xuat, khi xt 1y bang
c4c chat oxy hoa.

Trong phan tir cac aflatoxin c6 vong lacton nén dé bi thuy phan khi c6 mit cua
cac bazo manh c6 thé dung kiém dé xur 1y thyc pham nhiém aflatoxin. Tuy nhién, khi
axit hoa thi cac aflatoxin lai duoc tai tao.

*Pgc tinh cua aflatoxin: Cac aflatoxin cd thé gay doc cap hoac man tinh,

-Nhiém ddc cip tinh: Khi n phai luong 16n co thé gy chét nguoi va dong vat
tiy thudc vao sy man cam cua ting loai. Thong thuong thdy gan nhot, mat mau va
tang thé tich. Thuong thay hoai tir nhu mé gan, chay mau. Néu kéo dai hon s& thiy c6
sy tang sinh dic trung cia cac té bao khong phan hoéa & cac khoang cira. Gay ton
thuong, viém tiéu cau than, tu mau phéi...

-Nhiém ddc man tinh: khi n 1au v6i lugng nhé s& giy ung thu gan, gy quai thai
va dot bién gen d6i voi ngudi va dong vat.

Céc triéu chiing dau tién c6 thé théy la an kém ngon, cham 16n, sut can gan bi
anh huéng nhiéu nhat bi chay méau va c6 ving chdy mau hoai tir. Khi nhiém doc kéo
dai s& dan dén ung thu gan. Than bi tu mau viém rudt chdy méau. Cac dAu hiéu biéu
hién rd nhat vai ngay trudc khi chét :budn b, di lao dao, co thé chét cac hoi chung

than kinh nhu co giat, r6i loan van dong ...
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Céc aflatoxin gdy quai thai va dot bién gen do no két hop v6i AND gay nén
nhirng bién doi va tc ché qua trinh tong hop ARN, ching trc ché cac men tham gia
vao qua trinh tong hop. Do céc tic dong 1én cic nhén t6 di truyén nén da lam qua trinh
tong hop protein b trc ché hoic tong hop céac protein khong mong mudn di dan dén sy
quai thai & nguoi va dong vat.

1.1.3. Dy phong nhiém ddc cac aflatoxin

* Piéu tri khi nhiém doc aflatoxin

Khi bi nhiém doc cac aflatoxin thi viéc dau tién phai nhanh chong loai bo céc thirc
an bi nhiém aflatoxin. C6 thé dung mét sb corticoid dé diéu tri. Tuy muc do doc hai
dung cac thudc thich hop dé phuc hdi cac co quan bi anh huong.

* Dy phong nhiém ddc phai tién hanh cac bién phéap sau:

- Diét cac ndm c6 kha ning sinh aflatoxin bang cach thudc trir nAm hodc bang céac
phuong phéap kha thi.

- Phat hién va loai bé kip thoi cac san phém c6 nhiém céac loai nAm sinh
aflatoxin.

- Can ngin chin cac loai ndm sinh aflatoxin trong cic san phim bing cach bao
quan trong cac diéu kién thich hop: Nhiét d6, ham am co chat, 46 4m khéng khi, thém
cac chét bao quan hodc xur Iy cac san pham trude khi bao quan....

- C6 thé dung cac phuong phap thich hop dé diét nAm: chiéu xa tia gama.

- Khi ché bién thyc pham can luu ¥ dén viée xir Iy nguyén liéu bang cac phuong
phép thich hop vi cac phuong phap thong thuong sé khong co hiéu qua.

- Céan c6 chuong trinh quéc gia kiém so4t aflatoxin: Kho co thé loai bo tuyét d6i
cac aflatoxin trong cic san pham nhung c6 thé giam nhiéu bang mot sb bién phap:

- Tuyén truyén gido duc cong dong hiéu rd tac hai cta cac aflatoxin dé co bién
phap dam bao chat lugng san pham, bao quan tét tranh sy liy nhiém céc nim sinh
aflatoxin.

- Kiém soat chic ché thic an cho ngudi va gia sic.

- Nghién ciru, 4p dung cac bién phép xir 1y, ché bién thyc pham dé giam thiéu
ham luong aflatoxin trong san pham.

1.2. Mt s6 nhém mycotoxin khac do vi nim sinh ra
1.2.1 Nhoém Ochratoxin

Ochratoxin 12 mét trong nhiing mycotoxin dwgc nghién ctru nhiéu. Céc
ochratoxin do mot s6 loai nam chii yéu ctia 2 chi Aspergillus va penicillium sinh ra.

Loai sinh ochratoxin véi ham luong dang ké 1a A.ochraceus, loai nAm nay thuong gip



