PHAN A: POC CHAT HQC PAI CUONG
CHUONG I
MOT SO VAN BPE CO BAN VE POC CHAT HOQC

Noi dung chuong 1 nham gidi thiéu mot s6 khai niém co ban trong doc chét hoc nhu:
DPoc chét hoc, chat doc, doc tinh, doc luc, ngd doc, cac nguén gay doc, cach phan loai chét
doc, phan loai ngd doc... Cac kién thirc vé cac qua trinh dong hoc, co ché giy ngd doc va cac
yéu t6 anh hudng dén tic dung ctia chit doc ciing dugc dé cap dén trong chuong nay.

1. Mgt s6 khal ni¢m
1.1. Poc chit hoc
a. Pinh nghia va déi twong ciia ddc chit hoc

Poc chat hoc 1a mot nganh khoa hoc chuyén nghién ciru vé cac chat doc, bao gom
viéc phat hién ra cac chat doc, dic tinh 1y hoa hoc cua ching va nhirng anh hudng sinh hoc
cling nhu bién phap xtr Iy nhitng hiu qua do chung gy ra. Poc chat hoc - toxicology cé
ngudn goc tir tiéng Hy Lap: toxikon - chat doc, logos - khoa hoc.

Tu xa xua, doi tuong cua doc chat hoc chi 1a mét sb it chat doc duge su dung dé
dau doc nguoi va sic vat. Ngay nay, doc chat hoc hién dai nghién ctru tinh chét 1y hoa cua
cac chat doc c6 ngudn gbc thuc vat, khoang va tong hop, co ché giy doc, mdi twong tac
gitra chat doc va co thé.

Poc chit hoc Tha y 1a mon khoa hoc nghién ciru vé cac chit doc va tac dong cua
chung do6i véi co thé dong vat.

Poc chat hoc thu y la mot phﬁn didc biét cua doc chat hoc, 1a mon hoc thuc nghiém
lam sang. Doi twgng ctia mon hoc 1a nghién ctru vé tinh chat, tac dung, ¥ nghia cua chat doc,
nguyén nhan gay ngd doc, sinh bénh hoc, triéu chung, chan doan va diéu tri ngd doc.

b. Sw lién quan ciia ddc chit hoc thi y véi cac mén hoc khéc

La mdn hoc thyc nghiém 1am sang, doc chét hoc thi y c6 lién quan dén hang loat cac
mon hoc:

- M6n hoa hoc va duge 1y hoc cung cap nhiing hiéu biét co ban vé tinh chat hoa hoc,
dong hoc, co ché tac dung cua cac chat doc co ngudn gdc vo co va hitu co.

- Mon thuc vat, vi sinh vat va dong vat gitup nghién ctru cac doc td thuc vat, dong vat,
nam va con trung.

Poc chat hoc dic biét co quan hé gén giii v&i cdc mon hoc:

- Sinh 1y bénh: nghién ctru vé sinh bénh hoc, vé tién trién cta bénh do ngd doc.

- Hoa sinh: co thé bi ngd doc gay ra nhiéu bién doi cac chi tieu héa hoc, ham lugng va
chat Iugng men, ham lugng cac hormon gitr vai trO quan trong trong trao doi chat. Xac dinh
nhitg bién d6i nay bang cac phuong phap nghién ctru hoa sinh 1a rat can thiét d¢ phan tich
tién trién cua qua trinh ngo doc.
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q - Bénh 1y hoc: cung cap phuong phap mo kham va phan tich cac bénh tich dai thé, vi
the gitip chan doan ngd doc.

- Dich té hoc: gitip phan biét bénh do ngd doc v&i cac bénh truyén nhiém, ky
sinh trung.

- V& sinh tha y va thire n gia stc lién quan dén phuong phap phong ngo doc.
c. C4c linh vure nghién ctru ctia dc chit hoc
Céc linh vuc nghién ctru ciia doc chét hoc lién quan dén nhan y va thi y gom:

- Poc chit hoc mé ta: Panh gia nguy co do phoi nhiém véi chat doc hodc méi truong
thong qua cac két qua thu dugce tir cac xét nghiém doc tinh.

- Poc chat hoc co ché: Giai thich co ché gay doc, tir d6 ¢ thé du doan nguy co va co
s& khoa hoc dé diéu tri ngd doc.

_ -boe chét hoc 1am sang: Nghién ctru cac bénh do ngod doc, nhiém doc, cach chin doéan
va diéu tri ngd doc, nhiem doc.
- Poc chét hoc phan tich: Nghién ctru cac phuong phap phat hién va thir nghiém chat

doc va cac chat chuyén hoa cta ching trong vat pham sinh hoc va méi truong. Day 1a mot
nganh cua hoa phan tich.

- Poc chat hoc moi truong: Nghién ciru sy chuyén van ciia chit doc va cac chit
chuyén hoa ctia chiing trong moi trueong, trong chuoi thuc pham va tac dung doc cta cac chat
nay trén ca thé va trén quan the.

- Poc chat hoc cong nghiép: Nghién ctru vé anh hudng doc hai cia méi truong lao
dong cong nghiép doi vai nguoi va suc vat.

- Poc chat hoc phap y: Cac xét nghiém doc chat va kham 1am sang cac trudng hop ngd
doc, nhiem doc mang tinh phép ly.

1.2. Chat djc
a. Khai ni¢m chit doc

Chéat doc (poison) la nhimg chét vo co hay hiru co c6 nguén gbc thién nhién hay do
tong hop, khi nhiém vao co thé va dat dén nong d6 nhét dinh co thé gay hiéu qua doc hai cho
co thé song.

Gary D. Osweiler lai dua ra dinh nghia vé chat doc nhu sau: chat doc 1a nhiing chat
ran, long hodc khi, khi nhlem Vao co the theo dirong udng hodc cac duong khac s€ gdy anh
huéng dén cac qua trinh sdng clia cac té bao cua cac co quan, to chire. Cac tac dong ndy phu
thudc vao ban chét va doc luc cta cac chat doc.

Khai niém khac cua chat doc 1a doc td (toxin) duoc dung dé chi cac chat doc duoc san
sinh (c6 nguon goc) tir cac qua trinh sinh hoc cta co thé va dugc goi la ddc to sinh hoc (biotoxin).

Trong quéa trinh nghién ctru vé chat doc can luu y mot s diém sau:

- Chat doc 1a mot khai niém mang tinh dinh luong. Moi chit déu doc ¢ mot lidu ndo
d6 va ciing vo hai v6i lidu rat thap. Gidi han gitra 2 liéu d6 12 pham vi cac tac dung sinh
hoc. Theo Paracelsus (1493 - 1541): “tt ca moi chat déu 1a chat doc, khong co chat nao
khdng phai 1a chat doc. Liéu luong thich hop s& phan biét duoc mot chat doc va mot thude”.
Aspinrin (acid acetyl salicylic) 1a thuc ha s6t chéng viém dugc ding trong diéu trj tir nhiéu
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nam nay, nhung co thé gay chét nguoi voi liéu 0,2 - 0,5 g/Kg. Sit, dong, magne, kém 1a
nhiing nguyen t6 vi lugng can thiét trong thanh phan thirc an chin nudi, nhung néu qua licu
thi c¢6 thé gay ngd doc.

- V& mat sinh hoc, mot chét co thé doc v6i loai nay nhung lai khong doc véi loai khac.
Carbon tetraclorid gy dgc manh cho gan trén nhiéu loai, nhung it hai hon d6i voi ga. Mot so
loai tho c6 thé an 14 ca doc dugce c6 chira belladon.

- M6t chét c6 thé khong doc khi dung mot minh, nhung lai rat doc khi ding phdi hop
Vv6i chat khéac. Piperonyl butoxid rat it doc voi lodi ¢6 vi va con tring khi ding mot minh,
nhung c6 thé lam tang doc tinh rat manh cua cac chét ding cling do no ¢ tac dung e ché cac
enzym chuyén ho4 chat la (xenobiotic - metabolizing enzymes) caa co thé.

- Poc tinh cuia mot chit doc co thé thay d6i khi xam nhap vao co thé qua cac duong
khac nhau nhu: qua duong uong, duong ho hap, qua da, qua dudong tiém...
b. Khéi niém dgc tinh va djc luc

- Khai ni¢m dgc tinh: dugc dung dé miéu ta tinh chat gay doc cia cht doc doi véi co

the song.

- Khai ni¢m dgc hec: 1a lugng chét doc trong nhiing diéu kién nhét dinh gdy anh huéng
ddc hai hoac nhitng bién doi sinh hoc c6 hai cho co thé.

Khi nghién ctru vé& doc luc, cin quan tim dén m01 quan h¢ gitra lidu lugng chét gay

doc va dap ung cua co thé bi ngd doc. Theo quy dinh quoc té, lidu luong cta chat doc dugc
tinh bang milligram (mg) chat doc/1kg khéi lugng co thé gay anh huong sinh hoc nhat dinh.

& mot sb loai dong vat hoang da hoac loai ca, déc luc duogc thé hién béng néng do
cac chat doc trong thirc an dong vét hodc nude. Nong do giy tr vong (LC - Lethal
Concentration) la nong d¢ chat doc thap nhat trong 1 kg thirc an chan nudi hoac trong 1 lit
nudc (doi voi ca) gay chét dong vat. Boc luc trong ngd doc cap tinh dugc tinh theo LCsp -
nong do gay chét 50% dong vat.

* Mgt s6 khdi niém vé liéu lwong dwoc sir dung dé xdc dinh déc lwc cia chdt djc:

- EDsy (Effective Dose): lidu co tac dung véi 50% dong vat thi nghiém.

- Liéu téi da khong gay doc (HNTP - Highest Nontoxic Dose): la liéu luong 16n
nhat cua thuoc hoac chat doc khong gay nhitng bién d6i bénh 1y cho co thé.

- Liéu thip nhat c6 thé gay doc (TDL - Toxic Dose Low): Khi cho gap d6i liéu nay s&
khong gay chét dong vat.

- Liéu gay doc (TDH - Toxic Dose High): 12 liéu luong sé& tao ra nhimg bién dbi bénh
ly. Khi cho gap do6i liu nay sé€ gay chét dong vat.

- Liéu chét (LD - Lethal Dose): 12 liéu lugng thip nhat gdy chét dong vét. LD c6 cac ty
I¢ khac nhau nhu: LD;- licu gay chét 1% dong vat; LDsg: lieu gay chét 50% dong vat; LDgo:
liu gy chet 100% dong vat.

* Pg an toan cia thuoc: duge xac dinh dua trén céc chi sd:

- Chi s diéu tri (TI - Therapeutic Index): |1 ty sé giita LDsg va EDsy.
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- Tiéu chuan an toan (SSM- Standart Safety Margin) la ty sé gitta LD; va EDqgg:
LD,

SSM =
EDgg
c. Phén loai chat doc

Chat doc c6 thé duoc phan loai theo nhiéu cach: theo ngudn gbc, ban chat 1y hoa cua
chat doc, phuong phap phan tich chat doc, doc luc, tac dong cua chat doc trén cac hé co quan
cua co thé va nguon lay nhiém chat doc.

* Phan loai theo nguon géc chit dpc:

- Chét doc co nguén géc thién nhién: dong vat, thyuc vat, vi sinh vat.
- Chit doc c6 ngudn gdc tong hop, ban tong hop.

* Phan logi theo bén chit Iy hod ciia chit dc:

- Céc chit doc ¢ dang khi, 16ng, chat rin.

- Cac chat doc vo co: kim loai, 4 kim, axit, bazo.

- Céc hop chat hitu co: cac hop chit chta carbon, cac loai thude trir sau, aldehyd,
cac axit hitu co, cac ester, cac hgp chat chira nito, cac hgp chat chira luu huynh, cac
alcaloid, glycosid.

* Phan logi theo phwong phdp phén tich chit dpc: theo Stas-Otto
- Chit doc hod tan trong nudc hay cac dung dich axit, kiém.

- Chét doc hoa tan trong ether.

- Chit doc c6 thé chiét tach duoc trong cac dung méi hitu co.

* Phan logi chit déc theo dic luc

Bang 1.1. Phén loai chit ddc theo ddc hrc

Phan loai Poc luc
(LDso)

Rat doc (extremely toxic) < 1mg/kg
Doc luc cao (highly toxic) 1-50 mg/kg
Doc Iuc trung binh (moderately toxic) 50-500 mg/kg
Doc luc thap (slightly toxic) 0,5 - 5 g/kg
Khong gay doc (practically nontoxic ) 5 -15g/kg
Khong c6 hai (relatively harmless) >15g/kg

* Phan logi theo tic dpng cia chit dgc trén cac he co quan ciia co thé:
- Cé4c chat doc tac dong trén hé than kinh: cafein, strychnin, cyanid, chi,
hexachlorophen, thuoc trir sau clo hitu co...

- CAc chat doc tac dong trén hé tiéu hoé: asen, selen, canxi clorua, sulfat dong, mubi
thiy ngan vo co...
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- Céc chat doc tac dong trén gan, mat: tetraclorua carbon, phenol, aflatoxin, fumonisin,
acetaminophen, toluen, dong...

- Cé4c chat doc tac dong trén than: thudc khang sinh nhém aminoglycosid,
oxytetracyclin, sulfonamid, kim loai nang, ochratoxin...

- Céc chat doc tac dong trén hé ho hap: carbon monoxid, kim loai ning, carbon dioxid,
formaldehyd, thuoc trir sau phospho hitu co, fumonisin...

- Cac chat doc tac dong trén hé tim, mach: digitalis, digitoxin, cafein, cocain,
monesin, amphetamin...

- Cé4c chat doc tac dong trén hé mau: aspirin, benzen, chloramphenicol,
chlorpromazin, estrogen, phenylbutazol, T, mycotoxin (ddy la cdc chat gdy thiéu mau).

- Chc chat doc tac dong trén hé sinh san: testosteron, zearalenon, dicoumarol,
corticosteroid, fumonisin, chi, cadmi, selen...

- Cé4c chat doc tac dong trén da: acid, base, formaldehyd, iodin, mudi thay ngan,
phenol, cac chat nhay cam quang hoc...

* Phan logi theo tic dung ddic biét ciia chit dpc:
- Chit doc gy ung thu:

+ Céc chat doc c6 ngudn gde thién nhién: aflatoxin B;, alcaloid pyrolizidin, aquilid A
trong cay duong xi, alcanylbenzen trong cay de vang.

+ Hop chit ung thu hinh thanh khi ché bién thyc phdm: nitrosamin, cac chat
hydratcarbon da vong thom, cac amin di vong.

+ Mot sb thude tha y: diethylstibestrol (DES).
- Chat doc gay dot bién: Hau hét cac chat gay ung thu déu c6 tac dung gdy dot bién.

- Chat doc gy quai thai: cac hop chét este phospho hitu co, thudc trir sau loai
carbamat, thuoc dié¢t nam chira thuy ngan, cloramphenicol.

* Phan loai theo nguon gdy déc:

- C4c chat gdy 6 nhiém khong khi, nudc va thuc pham

- Céc chét phu gia trong thuc pham

- C4c hoé chét trong cong nghiép va cac dung mai.

- Thudc bao vé thue vat, thude tha y.

- Céc nguon khac.
d. C4c ngudn chit doc

Con nguoi va dong vat cé thé bi ngd doc boi rat nhiéu chit doc dén tir nhiéu nguén
trong cudc song.

* Cac chdt gdy 6 nhiém khéng khi, nuéc va thuwe phim

- Ban chit cic chat giy 6 nhiém khong khi, nudc, thyc pham va ngudn giy 6 nhiém
thuong lién quan dén vung dia du.

- Nguon chinh gay 6 nhiém khong khi 1a do cac phwong tién giao théng, cc qua trinh
cong nghiép, cac loai nha may dién. Cac chat gay 6 nhiém khong khi thuong gap l1a: CO, cac
oxit nito, cac oxit luu huynh, cac hydro carbon.
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- Nudce thudng bi 6 nhidm boi cac hod chat, cac chat hitu co tir céng rdnh, tir nudc thai
cua cac nha may, tur rudong dong c6 dung hod chat bao vé thuc vat...

- C4c chat gay 6 nhiém lwong thyc thyc pham, thirc an chin nudi ¢ thé ton tai trong
thuc pham & dang thd, dang da nau chin hodc d4 qua ché bién. C6 nhiéu loai doc: doc té cua
vi khuan (nhw ngoai déc t6 cia Clostridium botulinum), doc tb cua nam (aflatoxin cuia
aspergilus), doc to ciia dong vat, alcaloid cua cdy, cac ton du cia thudc trir sau...

* C4c chdt phu gia trong thuwe pham, thirc dn chéin nudi

Céc chat phu gia dugc cho vao thuc pham, thirc dn chin nudi véi nhiéu 1y do khac
nhau: dé bao quan (khang khudn, khang nam hodc chéong oxy hod); dé thay doi tinh chat vat
ly, nhat 1a trong qua trinh ché bién; dé thay doi huong vi, thay d6i mau hodc mui. N6i chung,
c4c chat nay déu an toan va khong ¢ doc tinh truong dién. Tuy nhién, hién nay d4 c6 téi hang
tram, tham tri hang nghin chat phu gia duoc st dung trén toan thé gidi, va rat nhiéu chit trong
s6 d6 con chua c6 cac bién phap thich hop dé phat hién va danh gia. Ngoai ra con chua biét
duoc cac tac dung tuong hd (firong tdc) giira nhitng chat nay hodc giita chiing véi thuc pham,
thirc an chan nuoi.

* Cac hoa chdt trong cong nghiép va cac dung moi

Trong Cong nghiép, rat nhiéu hoa chit dugc sir dung va ching t6n tai & moi trudong
lam viéc voi ndng do cao, c6 thé gay doc. Bao gom:

- C4c chat vo co: cac kim loai chi, dong, thuy ngan, kém, cadmi, khi carbon
monoxyd, fluoride.

- Céc chit hitu co: Hydrocarbon mach thang (hexan) hydrocarbon mach vong (benzen,
toluen, xylen), hydro carbon gan halogen (dicloromethan, tricloroethylen), con (methanol,
ethylenglycol), cac dan xuat nitro (nitrobenzen).

Céac dung mdi thuong gdp ¢ mdi trudng cong nghiép, trong nghién ciru va trong cude
song hang ngay. Ngoai tac dung tai cho trén da (tdy mao, kich wng), nhiéu chat gay doc toan
than (hé than kinh trung wong, tao mdu). Cac dung moi thuong gap 1a:

- Hydrocarbon mach thang: hexan...

-Hydrocarbon mach thang c6 halogen: methylen diclorid, cloroform, carbon
tetraclorid...

- Rugu mach thang: methanol, ethanol...

- Hydrocarbon mach vong thom: benzen, toluen...

* Hoa chdt bdo vé thuwe vit

Hoa chit bao vé thuc vat bao gdm thudc trir sau, thude diét co, thude trir bénh...Cac
chat nay tuy c6 doc tinh chon loc trén ¢6 hodc con trung nhung khi s dung van gay 6 nhiém
khong khi, dat, nude...va tir d6 c6 thé gay doc cho ngudi va suc vat.

* Thudc thii y diing diéu tri gia siic gia cam

Thudc thu y, nhat 14 cac thude co doc tinh cao néu ding khong dung, qua lidu, khong
dung chi dinh, su tuong tac giita cac thudc khi dung phéi hop... c6 thé giy ngd doc thude tha
y & vat nudi.
e. Sw van chuyén ciia chit doc trong méi trwong

Céac chit hoa hoc nhu hoa chét bao vé thuc vat, cac khi thai cong nghi¢p dugc gidi
phong ra méi truong hiém khi dugce Iuu lai tai cho hodc gitr nguyén dang. Nhi€u hoa chat sau
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d6 bi phan giai boi vi khuan va ndm rdi nhanh chéng bi khir doc, thuong bi cat vun thanh hop
chit co thé nhap vao chu trinh carbon, nito va oxy. Céc chét khac dic biét 1a hiru co chira
halogen, 1a nhimg chat it nhiéu khong bi chuyén hoa boi vi khuan va ton tai trong dat nhu
chit 6 nhiém, lai nhap vao cac cay luong thuce - thue pham... vi du DDT va chat chuyén hoa
chinh ctia n6 DDE c6 thé ton tai nhiéu nim sau khi d4 ngimg phun DDT.

) - Céac C‘hat doc dé tan trong m& se’de bi co thq hap thu khi phoi nhiém trong khong khi,
dat, nudc va dan dan duoc tich luy cho dén khi dat nong d6 gay doc.

Su tich Iy hoa chit bao vé thuc vat trong chudi sinh hoc thuc phém dugc thé hién nhu sau:
* Hoa chdt bdo vé thiee vt tich liiy trong dat:
{ Dong vat khong xuong song & dat —»  khong xwong sdng dn moi
/' Pong vat co xuong sdng 6 dit —>  chim/loai ¢6 vl an moi
Du pham trong dét
Cay moc tir d&t —> Dong vatan co — ngudi
* Hoa chat bao vé thuc vit tich lity trong nuoc:
Du pham trong nudc —» sinh vatndi — ran nude va lop gidgp xdo—> ca—»
—> chim an c4, nguoi va dong vat.
1.3. Ngé doc
a. Khéi niém ngd doc
Ngo doc la trang thai rbi loan nhimg hoat dong sinh ly binh thudng cta co thé do chat
doc gay ra. Chat doc uc ché mdt s6 phan irng sinh hoé hoc, ttc ché churc nang ctia enzym. Tu

do chat doc co the e ché hoac kich thich qua do lugng cac hormon, h¢ than kinh hodc cac
chuc phan khac cia t€ bao lam cho co thé ¢ nhiing tri€u ching, phan ing khac thuong.

b. Phan loai ngd doc

C6 nhiéu cach phan loai ng6 doc. Trong thi y chu yéu phén loai theo thoi gian xay ra
ngo doc. Tuy thude vao ting chat va phan tmg cta co thé, tac dung gay doc thuong xuat hién
rat som. Tuy nhién, c6 chat gay tac dung cham (chloaramphenicol gay thleu mau suy tuy sau
khi da ngung dung thuéc hang tudn), hoic rat cham, 20 - 30 nam sau khi tiép xtc véi hoa chat
doc mai thay xuat hién ung thu.

* Ngg déc cdp tinh:

~ Ngo doc tinh cap tinh 12 nhitng biéu hién ngd doc x4y ra rat som sau mdt hodc Vé.i" lan co
the tiép xtc vdi chat doc. Tuy thude vao chat gy doc, duong xam nhiém chat doc, biéu hién
ngo doc co the xay ra 1- 2 phit hodc 30 phut den 60 phut sau khi co the hap thu chat doc va
thuong la dudi 24 gio. Pa so truong hop ngd doc cap tinh chuyén sang dang 4 cap tinh hoac
Man tinh.

* Ngg déc bdn cip (4 cdp tinh)

Xy ra sau nhiéu ngay, ¢6 khi sau 1- 2 tudn. Sau khi diéu trj, khoi nhanh nhung thuong dé
lai phfmg di chung thlrlq,’ cap voi nhiing bi€u hién nang né hon. Vi du ngd ddc oxit carbon. Ngd doc
a cap tinh c6 khi chuyén sang thanh dang man tinh.

* Ngé doc man tinh

Ngo doc man tinh chi xudt hién sau nhiéu lan phoi nhiém véi doc chét, coO khi la
hang thang, hang nam. Vi vay, nhitng biéu hién ctia nhiém doc thuong 1a nhirng thay doi
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rat siu sic vé cdu triic va chirc phan cua té bao, kho diéu tri. Vi du: tic dung gy ung
thu, gay dot bién gen, gdy quai thai, gdy doc cho gan, than, h¢ than kinh din dén suy
giam chirc niang khong hdi phuc. Ngo doc man tinh ciing co thé trd thanh cép tinh trong
nhitng diéu kién nhét dinh (ngé doc chi).

Cung mat chét lai co thé biéu hién tac dung doc khac nhau tuy theo nhidm doc cip
hodc man: nhiéu hydrocarbon gin clor khi nhiém doc cip (liéu cao) thi gay doc trén than kinh
trung wong, nhung khi nhiém doc man (liéu thdp trong thoi gian dai) thi lai c6 biéu hién gay
ung thu (gan), rat it tac dung doc trén than kinh.

* T4c dung tiém dn: 13 10ai phan tng khong duoc thé hién trong nhiéu ngay, thang hay
thdm chi hang ndm (VI du nhu tac dung gdy ung thu va gdy doc than kinh ciia mét sé chdt hitu
co). T4 dung tiém 4n thudng x4y ra sau khi ngimg phoi nhiém voi chat doc mot thoi gian dai.

2. dong hoc ciia chit doc

Pong hoc cuia chat doc (toxicokinetics) chuyén nghién ciru cac qua trinh chuyén van
cua chét doc (n6i chung la c&c chdt la-xenobiotics) tir lac dwoc hap thu vao co thé cho dén khi
bi thai trir hoan toan. Cac qua trinh d6 1a: Sy hap thu (Absorption); Sy phan bé (Distribution);
Sy chuyén hoa (Metabolism); Su thai trir (Excretion, Elimination).

2.1. Sw xAm nhép caa chat doc

Céc chat doc trude khi nhap vao co thé, phai vuot qua nhiéu “hang rao” bao vé cua co
thé (da, niém mac, cdc mé.,. ..), VI v@y sy xam nhap cua chat doc phu thudc mot phan vao ban
chat cac hang rao va mot phan vao chinh cac dic diém phan tir ctia chat doc (d6 Ion phdn tir,
tinh hoa tan trong mo/nuéc, pH, mirc do ion hod,...).

a. Chit doc xam nhap qua mang sinh hoc
* Cdiu tgo mang sinh hgc

Cac mang sinh hoc ¢o6 vai trd 1am hang rao, ngin can sy hap thu cac chat doc. Da,
niém mac duong tiéu hod, niém mac duong ho hap déu 1a nhiing hang rao, khac nhau ve d¢
day mong, nhung déu co tinh chat chung co ban sau:

- La nhitng 14 mong, ban chit 1a lipoprotein duoc tao bai 2 hang phan tir cha yéu 1a
phospholipid va cholesterol ma nhiing cuc ky nudc quay ra 2 phia va duogc tao boi protein.
Cac cuc ky nudc gitt cho cau truc liporotein cua mang dugc toan ven.

- Ty 18 lipid: protein thay ddi tir 5:1 cho mang myelin dén 1:5 cho céu tric bén trong cua ty
thé. Ty 1¢ ndy rat anh huong dén sy xam nhép ctia chit doc. Giita cac mang nay c6 cac dng dan,
duong kinh thay déi tir 4A° (mang té bao mao mach néo) dén 45A° (mang cau than), cb thé cho
qua cac phan tir nho khong tan trong lipid, trong lugng phan tir tir 100 - 200 dalton.

Cac chat doc khong ion hoa dé khuéch tan qua mang sinh hoc hon céac chét ion
hod. Céc acaloid nhu strychnin bi ion hod manh ¢ mdi truong acid cua da day (suc vdr
an thit, an tap) nén khong biéu hién tac dung doc, nhung khi vao dén moi truong kiém
ctia rudt, strychnin khong bi ion hod, duoc hap thu va gay doc. S6 lugng dang ion hoa va
khong ion hoé phy thudc vao pKa cua chat doc va pH ciia moi truong. pKa 1a logarit &m cia
hang s6 phan ly acid. Theo phwong trinh Henderson - Hasselbach:

Dbi voi 1 acid yéu:

Dang khong ion hoa
Log = pKa-pH
Dang ion hoa




Dbi vai 1 base yéu:
Dang ion hoa
Log = pKa - pH
Dang khong ion hoa

‘Tuy nhién, con c6 nhimg ngoai 1¢ nhu pralidoxim (2 - PAM), paraquat, diquat lai van
dugc hap thu nhiéu dudi dang ion.

Thong sé thir 2 ¢6 anh huong dén sw xam nhép cua chat doc vao co thé 1a hé sé phan
tan (partition coeffcient) duoc do bing nong d6 chat doc trong pha lipid/ndng do chét doc
trong pha nudc. Nhu vy, chat doc c6 hé sd phéan tan cao dé tan trong lipid, c6 tinh wa m&
(lipophilicity) cao va dé xam nhap vao co thé hon.

* Chdt déc xdm nhdp qua mang sinh hoc
Chét doc co thé xam nhap qua mang sinh hoc bang cac phuong thirc sau:

- Phurong thire loc: Nhiing chét c¢é trong lugng phan tir thip (100 — 200 dalton) tan
duoc trong nudec nhung khong tan duge trong md s& qua duoc cac 16 loc trén mang té
bao (d =4 - 45A0) do su chénh léch ap luc thuy tinh. Pa sb cac chat doc co trong luong
phan tir cao nén van chuyén theo duong nay khong nhiéu.

- Phurong thirc khuéch tan thu dong: Cach van chuyén ndy chiém wu thé ddi véi phan
I6n cac chat doc. Cac chat it bi ion hoa va c6 néng do cao ¢ bé mat mang dé khuéch tan qua
mang. Su khuéch tan cia chit doc 12 acid va base yéu phu thudc vao hing sb phan ly pKa cia
chat doc va pH caa moi trudng.

Vi du phenobarbital 1a mot acid yéu c6 pKa = 7,2; nudc tiéu binh thuong c6 pH ciing
béng 7,2 nén phenobarbital bi ion hod 50%. Khi ndng pH cua nuéce tiéu 1én 8, 6 ion hoa ciia
thudc sé& 1a 86%, do do thudc khong thim dugc vao té bao. Vi vdy, trong diéu tri nhiém doc
phenobarbital: truyén dung dich NaHCOj3 1,4% dé kiém hoa nudc tiéu, dé ting thai trir thude

, Dbi véi chat doc dang khi, hoi (vi du thuqc mé bay hoi), su khuéch tan tir khong khi
phé nang vao mau phu thudc vao &p luc riéng phan cua chat khi gdy mé c6 trong khong khi
thd vao va do hoa tan caa khi mé trong mau.

- Vdn chuyén tich cwe: Chit doc duoc chuyén tir bén ndy sang bén kia mang sinh hoc nhd
chat van chuyén (carrier) dac hiéu c6 san trong mang sinh hoc. Néu chat doc c¢6 cau truc hoa hoc
twong tu chat ndi sinh thi nd s€ st dung chung carrier. Vi du: 5 - fluorouracil dugc van
chuyén boi hé van chuyén pyrimidin, chi dugc van chuyén bdi hé van chuyén calci. Co ché
nay con cho phép van chuyén ca nhirng chat it tan trong lipid.

b. Céch chit ddc xAm nhép vao co thé
Céch chat doc xam nhép vao co thé goi 1a dudng phoi nhidm hay dudng hap thu chat doc

Chat doc c6 thé xAm nhap vao co thé qua 3 dudng co ban: qua da, qua duong tiéu hoa
va qua duong ho hap bay la nhitng dudng hap thu ty nhién khi co thé tiép xiic voi moi
truong. Suc vat cé thé bi ngd doc thude thu y theo cac duong khac nhu tiém, thut truc trang.

* Chdt déc xdm nhép qua da

Da la mot m6 phuec tap, nhiéu 16p, chiém khoang 10% trong luong co thé. Da l}éu nhu
khdng tham vai phan 16n cac ion va dung dich nudc, tuy nhién lai tham véi nhiéu chat doc &
pha ran, 1ong hoac khi.

Tuy theo timg vling, 16p biéu bi ¢6 do day khac nhau. Chd day thi nhiéu keratin hon,
I6p nay tao nén hang rao cua bicu bi, nhung dong thoi cling 1a noi dy trir chat doc. Mot so
dung moi hiru co gy ton hai 16p lipid (aceton, methanol, ether) sé lam tang tinh tham cua da.



10

Cac chat khong gy ton hai 16p lipid (ether co chudi dai, dau olive) lam giam tinh thAm. Da
ciing chira cac enzym chuyén hoa thude, chit doc. Hoat tinh chuyén hoa cta toan bo da bang
khoang 2 - 6% cua gan.

* Chdt déc xdm nhdp qua dwong tiéu hod
La duong chu yéu hip thu cac chit doc voi mot sé dic diém sau:
- C6 thé hap thu mot lwong 16n chat doc
- Bi chuyén hoa mét phan khi qua gan 1an tht nhat.
- C6 pH thay doi tir acid (1 - 3 ¢ da day ), ting dan t6i kiém (6 - 8 ¢ rugr) nén héap thu
céc chat doc c6 pKa khac nhau.

- C6 qué trinh van chuyén tich cuc d& hap thu, nhat 12 khi chat doc c6 ciu triic gidng
Vo1 chat dinh dudng cua co thé.

* Chdt djc xam nhdp qua dwong hé hip
Sy hip thu qua dudng hd hap co6 2 dic diém quan trong:
‘ (1) Niém mac hip thu c6 dién tich rat rong (¢ nguoi 1a 80 - 100 m?) bang khoang 50
lan dién tich da.
~ (2) Khoang cach giira dién hap thu v6i tun hoan chi day 1 - 2 um, vi vay khi doc c6
thé vao tuan hoan sau vai giay.
Vé sw xdm nhdp cdc chat déc qua dwong ho hdp, can leu Yy mét sé ddc diém sau:

- Trong chu ky ho hap, ludn c6 mot thé tich khi ton luu lai trong phoi, vi vay cac khi
doc cham thai trir va s& dé bi hap thu tro lai.

- C4c chat doc hap thu qua duong ho hap duoc phan 1am 2 loai:
(1) Cac chét tuan theo cac dinh luét vé chit khi, bao gdm: dung méi, hoi va khi.

(2) Cac chét khong tuan theo dinh luat trén, bao gdm cac dang hat, khi dung, may md,
khoi... Rat nhicu y&u to co6 thé 1am dé dang hoac ngan can sy xam nhép nay.

Céc hat c¢6 duong kinh > 5 pm thuong ling dong trong viing miii hong. Céc hat < 2
um ling dong trong cac nhanh khi phé quan, & d6, cac niém mao niém dich s& day chung ra
véi toc dd 1 mm/phut va thoi gian ban thai < 5 gio. Khoang 80% thanh thai cua phoi la qua
duong nay. Khi tgi thanh mon cac bui thai sé dugc nuot vao duong tiéu hoé hoac ho, khac day
ra ngoai. Ngoai ra, hién tugng thuc bao trén duong ho hap cling dong vai tro rat tich cuc trong
viéc thanh thai cac chat doc. Cac thuc bao sé dua chat doc vao bach mach va co thé s¢€ tich luy
trong mot thoi gian dai. Cac hat < 1 um co the vao dén tan phé nang, hinh thanh cac not cung
V61 sy phat trien mot mang ludi soi reticulin.

Céc chét khi s& qua phé nang vao mau, chat nao c6 do hoa tan cao s& duoc hap thu
nhiéu thoi gian dé dat dugc do thang bang khi: mau ¢ phé nang thuong > 10 phat doi véi cac
khi it tan. Cac khi doc cang dé tan thi thoi gian dat dugc can bang cang dai, co khi tai 1 gio.

Chua thiy c6 sy van chuyén tich cuc & duong hdé hép, tuy nhién, thim bao
(pinocytosis) ¢ thé c6 vai tro quan trong.

2. 2. Sw phan bd chit déc

Cac dich trong co thé dugc phan va0 3 gian co ban: nudc trong huyét twong, nudc trong

khe gian bao va nudce trong & bao. Huyét twong dong vai tro quan trong trong viéc phan phéi cac

chat doc da duoc hap thu. Chat doc sau khi duoc hap thu vao mau, mot phan sé gan vao protein
huyét tuong, phan tu do s& qua duogc thanh mach dé chuyén vao cac mo, vao noi tac dung, vao mo

10



