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ABSTRACT

Today, toxicology is used for many purpose, in many fields. Classification of special toxic effect is

related next 4 important principles.

1. The chemical ‘substance must move to target organ or tissue that can induce Biological effect.
For this movement, we have to understand the physical-chemical characteristic of substance,
and the rout of absorption, metabolism, diffusion and excretion of toxic substance.

2. Every biological effect that induced by chemical substance is not harmful. For example, some
specific chemical substance is not harmful in liver enzyme system.

3. The strength of biological effect induced by chemical substance is deep related with dose.
Nearly all substance is not effective below the specific dose, and it may toxic to death over the
specific dose. It is the "Dose - response relationship" But carcinogen may toxic whether it is
law dose or not.

4. The information that was obtained by experimental animal test, could have to adapt in human
biology. Because biological effect of chemical substance could be different in every biological
species.

In past, drugs was obtained by animal or plants. But in the future, it could be obtained by
biochemistry, and genome project. Therefore, in Oriental medicine, research and approach is

needed at this time, and have to develop new method' of experience in toxic method.
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284 HA olgg FhNAM BE AL F ¥RO0E FRHY & Ut EF (poison)olt
€ @ole AAd FHF EFA2 BAIS D &4 (food) A7 715317 d8 843 =
F43 222 BAIH sig ,

F 7HAE eI ER3T ol MEL LEEA A&LHAKD =¥ oy EZFHo
2 fF8&8A ol &Hn Yot 2 dAF) HerHA GAAAAM 2E £/ E 907ttt
2Egdle A FAF AF} FAHF FFEEE FEY F Ue FEE VIEE Hrivh
oldd. e3le] ofw FaEAo] s FaAltharmiulness)d} HA Ad(safeness)?] =2 B H
ste ol & o deFHelgtn & £ dvh obfE FaF 2Ax AFoR WA FAHY
g @ oo et ui@gAsA] X o] US F Aok £ ofF FA4o] A £l
= oujg Fo] £AHAL @ FH FFPo] YL & Atk wA FHED] FHAT A
AL AANY FFo $4xo2 A"

3182 o] Yodl= FIAAEE FASE F2Y 245 MY HE £ Z2He BF
o] & F, & &F(dose)oletn ot Tof FEF Fol AA =2, F4Idd {AT
FFe Ay 7lso] FAHAY NP ARE FEID 2y BFE HAFA RS
o2 &Y FZHoE I SFA 9 ulFAF FF¥o| YeguAe A=tk 23y €2
o] MAld Fa3tY Fstd Foll we} FX1H W3 (progressive change)E VEFATHE 3]
th. ol g slidol ofd #HSEAL] HEEHH JF¥E Hrlste F-9HS A (dose-response
relationship) 2] o] &¢j 7]&o] "o} welr =ALE ol /Ed-S ugos WAz o
8 slEEde] ¢ JFE dAFde WFoEZ WHHO g =F o|ZRE SAYAELS
7 3EEde ARG = dig ARE A dd

“5 (toxic)" olgte ©olv #EE Ao FdFolgte FHAAN “"FaA T (harmful)'olgts T
2 ol&¥ 4 Ut dutz e g B Aol 4o Jvn F9d disie stz ulFHst
A 72 ¢S 1 A9 AHET a2y HEAY EAL AE, 23 2 YEF
uet 2 J=E st 4 & Y 53 Edo] RUA NBHA 4TS LHIAAT AMF
AAE AF3] viug YTy Aol A& T Atk o= ALRAA o EZ g Woiy
Al2"o] 7] W Eolth. & FHI{EADL Fo wet FAF TS LY 5 e AdEA
(selectivity)o] g1t} o] @ o] FE Folghe ©olg AL Fo g} AFHo 2 ALgF oo}
st FaAg FFS AAdde YEHA FALU1HE FAsHor &t 53] A8 £ FAT
43S vidted oM FA4 (toxicity)e] FEZ EHbed olF WEEFH L7
e 7FHol i 1 Hlae ARY EFE 2AT 5 A " S48 (toxicology)ol &
Fl o] LAY £ Us AEAY FIH 2 JIHE v e e K AT
ste gEolgty w3 4 Aok .

AEA oA steZ o AT Fad ¥ FAde F7HA F, €71 FH(irreversible)
Z9A7 7}H H(reversible) FHO2 ERT F At SHEA T virtgy FS A EA
7t EAdte § 271487 AHE B1d
T2 HR3A FI& dE E F Utk 71HEH FFol@ AEFH Jisol da FaHUIE |
Zallde dHE A7 EFdde AL gu . a2y ofd B FA49FY EHEUx
SEE 35t 3 =A4F Ao 8 g FHI A A AR ERHeH, ol&
vlglo g =482 ojdsted T80l ¥ F UEE THNY, F-ISBA, GAA, Sk
LDs & =A8te 7|29 ol 5& FAFHeE stz o
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Il. S4&o] 7|2 #lal2t ol

1. 428N JdEE RTE & U= B2 Y X3 (target organ or tissue)22 3lEE
Zlo| o|&SsHot it

A WA 54 d & Bl EHTY o]FL2 EA EZ (exposure)FE]l AFET)
Z2 = 3ol AH e HEo2 Y& F ed AU 549 FHEEH| A F
M 383 ojud FFe olFoAsTte metd AUEAH G =S 2 ¥ 5 3l
. gutdoz 49 54 U4 Axe DAY 8RFHE ES I3V 2 EYsEH &
BOA, AA, ALA, 254) 3 HEY S4RLAL, F74) YA SHHHH 2 3
F3E], vol, 4, HYV)%, 22 4H) 59 8450 o3 AA A

Z 2o ofs] AW Eoj& HEFEHY FAo] AA Wy S g=FUH A AW
FuU 42 YA He AEA 59 AFE JHALY. o8t RFL SH4EAY A
Aol i YL AWFFEE ZFAT 7B =, FE7A A9 d&o g2 o|FoF.
Aol dojus dd AEAA L F7HA FHAA FRIY HZE & A AHA:=
EE%H (toxicokinetic) ZHo =z =AERA AU F<(absorption), ¥ E(distribution), thA}
(metabolism) E+ A A §(biotransformation) 28] | 2|1 Z(excretion) FAojt}. T A=
EE53T (toxicodynamic) FHOZ ZAEZAC EAXZ T 7|#79 AEd EA43te AU
BAE & H7AHER, DNA, 54 59 435388 3t AYos FFHez AXd E4e
stA do. g2tN SEFTHY S ESZALE ZE EF9 SA4AdEE odsied /MR
8% 71%7F eH(2¥ 1)

o

Parent Compound

Toxicokinetic — ‘

phase

Absorption Distribution  Biotransformation Excretion

N l

R Metabolites
Toxicodynamic
phase Cell or Tissue

Interaction with DNA, lipid and protein

Adverse effects

Figure 1. Sequence of events in the different stages of the toxic effect of a chemical.
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EREH Z50] A YYe@o g o]Fde Aotk ole Gl HHEZH] AR HFol
gde 29 /igda HEE £ g F2E HIAT EFt 2 72 ¢E v Yo dE€ =
d 7128 B3 o2 EAER] HY UE T YPoE E4E £E AAW Vmd Us
Hotel A o3 A PR Uz F At ole £ Yol FFY & £3A gt

Z2E 5% AEre FFeS 247180 A 433 vd3td YA 27 (route)
o A AV AT BA 54829 FoF¥ E2 F2E H(lung), H¥(skin)9} G
(gastrointentional track) & 37}XE t¥E & Aot 2y o3 F2x Yoz T4
5o vteo] Fxo g olairt Fa s

o] EAFHoE FoF HE & AAZt 4, dF R TEET 2L WA e
et oA F&A7 doe Aotk SHAEHLE 9l e XNAAEDY w3y, #4547
& @A HIHAA AE THAEE HIAUG ol IS A 2L WA IF
< FNste A48 FFY EF4E Ev FAAEE TN FHAT A4S DEEA €
th 259 §F32E0lg Ede EFolge Aol A dolth ol F£BL FHEEA
FEAZM H(E) FoA4S TS EZL AXTLE dAZ F 7HA] WHo2 53
Filtol g} oatel e FEFE g3 FA}e o2 AUAE BLE 3R g WY, F
Hrdoz 580 $FFHeE FH3e WMWY Folth olHd T2 #E T F5E =4
EAe o 2oz o)Fe ¥ E(distribution)Zte FAHE AX ERY FFH7|B =23
A Bt 5E9 X0 TS Fr 84c oY 7|Hd FFHT Y 4 Axe H
dte ZAEES FE A adx AERY #3534 Folth AX x39 SJo2Me &
&3 2¥Yel A 5F dWFY /%, 239 & 2@ =39 5F &4 FolH FE
9 AANIAARE X IdFE T 53 IANAY EFZL IAFHNY S4E 4 EFXFH= 2
g R E giAld AP (metabolic transformation), & A A g (biotransformation)dl] ]3] &

<t ol E29 AYWREE HIE3A AAZE AW ARERS} A3l AHE #

wate 545 7jde 8¢ 48 IoHE ).

O
0]

Table 1. Some Groups of Compounds that can react directly with nucleophilic groups

hydrocarbons

Class General Structure Example Name
|
. padn _~CHe o
Imines HN" | HN | Ethyleneimine
\(IJ— “\.CH:
-C C— H.C CH CH—CH:
Epoxides \ / \ / \ / Diepoxybutane
0] 0] 0]
—C—2C HoC— CH:z
Lactones B —propiolactone
—C=0 O0—C—O
Sulfate esters (RO)2S02 CH30S0:0CH3 Dimetyl sulfate
CICH:CH
mustards - % mustard gas
CICH:.CH:
Halogenated _ CHy=CH-CH:CI allyl chloride
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2. 3}E12Xl0| o8l REE DE MEEE Agie S

rok

b Zdgk2 ofct.

ofol thg olHE 3l AJAY EF AXF] ds) 4B Ha4o] Ut HAFL FA
F7HA & Al 194 (Phase 1) wgoga 43, gdn 7l5¢8s] $€& E3 ZA47|(polar
group)E& £ AY3le HIFAd A wk3(nonsynthetic reaction)} glucuronide$} sulfatezr&
WA 287 AJAE 4 =< thAAISY X T (conjugation) ¥HEo 9§ A2 EFo] A
A=l A A wh(synthetic reaction) o|gt= | 2 ©A|(Phase 1) 880 2 B EF).

A 1A wrgel &% S4E A gAAE dRE A 2vA 2R 3o AP = A
g5 F7Md I5H o2 A9 wiEo] &olstA "o oA dYe d&H HPow AY
Ho] QA BR-o thAE v BAIE} (metabolic inactivation)E £3§ =319 gl¥ 3 7o)
ok ek A 19A g odt Ao Al 28 A E{ vkgo] HH} T w ohle o
€ AZW AREAER 2 5 s HSAE FUHAY. 53] o]E tirlAles 194 ut
S5 294 ¥kg ulE Mo ¥Ase FIH(intermediates) 24 epoxidest L A HAA
(electrophilic) 7+&& 7HXt. o]E T2 SA4L AX E&Aste Ad £AE F 9474
Z, DNA, 54 59 A7 53 I A (nucleophilic) £2F == R 435 Fg3le
01‘4 BFEFAEE T 4 vIRSI AHE] AHE FLEA ok ol AE L 239
F3lete 545719 gddeeltt 53 3AdAY EA4F A Ed9 YA
2o et Asizt AAET A2 A 1, 2 94 vee g AL gALE 3
ZaAd FE A =23 dde ERARTG 40 o ZE HAAE AP = U
meta ofE Edolzt: SA4S ¥V YA 2 SRR oyt gAY 548 Hohsls
Aol BFFolth. at o' £ o3 F=8 AEFH FJFgo] FsiAE gohe RAe
4 dAAle 343 = & FEA olsl¥ + ok Al 1 DA whgolA Y F8dn
74E Bol AFE HA: AAHEL vlo|ZEZFE (microsome)d] EAFE o ALz AR
mixed - function oxidase system (MFO)ec|t}. 1 FolM FQ fz_ E + cytochrome Pqs0]T}.
Piso 2] T/ TFTEAT (isozymes)ol Aol thFst 204 29 tiabe BT 2
B P2 K =4 (inducible) Eio|7] o & &4 Hx 71-5%%1 (inducer) =+ A E
Z (inhibitor)®] EAo] ZA H{HD 58] & £ AEH] SHEAY AWM Paso
I Fzzg dod B 54 4 A9 BAsHA Aok ol dxAse 53 24
ol AHZo] & A s FFS v d= HAAA FL d=E E F UAY P FEF
Z 2l phenobarbital 2 WA A slH YFo| F o3 zoxazolamineo] 2]3F wlu]|ZANS 23]

Jlﬂ T of M M

o oo o
mlo o m[o
N o Nm

24Xt} ol= phenobarbitalel]l 93 Z7F8 Paso©] zoxazolamined] WiALE ZFIA|AH A
We T8 Az A 7l°“5“'4' T3 5 229 A o L3y =44 FUHA
2 55 Ao oldeE A 2ol BRHeD 4544 e 54 B A 4RI

Qgagol el A4S WAL & Acke AL SAHse) Fay Aol

ugoz gde) 54 FIE A% 2L “AAel SeishA FHY 2ol Gxel E@

ot Wk 54 A FE7t AW 9 e sFoldde PR 4B
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7180 QFE XA ¥ o EZolZx I Jj- BTt 7hedte SHAA olsg
F Ut F REZH 7] @AY & U=F A9 Yol FEIUYE ZE HFEEL B
Aol ol J¥4E 71AL & Ade Foltt. WA A9 AdAGF FAH FAHE 2A
e M F2¢ 9¥8de AESH A dojve F¥H £ F= Ev Y9 #
Aoict.

RoF 3 2 ATA U HF 9Pl allornonewtgolm EF AW FE7} of
P 9 WA dETY T FuH 3ol £4 sEddl B $FHA 3
F& DAY & A olAY FEY $IL AR 49H =7 FwgnA g o
S,

4. SEOIM L2 MSEN JEol chet 2Tt Al H&o| Jtsslol st

SEEZRE 4 ol3F 5F EH9 @A AT AIEY <GAHE A8 o8 F
FE9 doleoA 4 AFRE i (extraporation)S F3 ALES] FZo] i AL 9
g AslT H7H(risk assessment)el] 8@t AAEES JERH £ XAFEZHLD : lethal dose)
53 EA4WES Jehdle 534D : toxic dose), 221 &S AARE UElNE &
B ED : effective dose) 5ol A|FZAD ¢S Yelle tEZFHY £ Wolt. ol
A I Z2d FJde B vigd %S F& §FLE AW d4E
, LDso= Al HAITe 50% HAFE Jehlie &3Foln olalg Wy e g LDypolvt LDy
#HE e F A T o5 & ol &, vInE FIA HFEHY FHFAH AEE
232 7Fez BHIY AdE SAH4EH9E BVEE 9. #2v o7 FAle
LDsp& Yeldiz ).

do oot W do o A2

o o g

Table 2. LDso of Herbal Drugs

a8 Ae & LDso
o P ar o =
A N 23 F4) 5E
- 0.3 mg/kg (s.c) .

=]

B A} aconitine 17.4 g/kg (oral) mice

43 g/kg {(decoction)
al At several alkaloid 1.18 g/kg (crude alkaloid extract) mice
721 mg/kg for martine (i.v.)

2 & magnoflorine 2 mg/kg (i.v.) )
G aristilochic acid 48.7 mg/kg (oral) rice
< A water extract - 80 g/kg (i.p.) mice

. , 239 mg/kg (i.v.) .
3]
< 2 tetramethylpyrazine 66 g/kg (im. & ip.) (decoction) e
crude herb saponins 11.24 g/kg (i.p.) .
A
+ A (avicularin, quecetin) 117 g/kg (i.p.) mice
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TE QAR EE LDso
=) o] ]
oA NY 23 £4) s
crude herb 3 g/kg (iv) mice
A} 2 ) 7.5-10 g/kg (.i.p.)
Arasaponin A 5-75 g/kg (ip) rat
450 mg/ kg (i.p.)
70 ml/kg (oral) .
? A e Syrup 4 ml/kg (oral) mice
33 ml/kg rat
]' 00
oo 10% of extract 185 mi/kg (iv) mice
2g/kg/day:
z = Daidzin no sige ofsignificant mice
pathological abnormalities
41 mg/kg (i.v.)
o A ? 9 mg/kg (subcutaneous) mice
36.2 mg/kg (i.p.)
Ll 71 metrandrine 13 mg/kg (iv.) mice
L sinomenine 580 mg/kg (oral) mice
A Al ’ 123.7 mg/kg (Pral)
7.78 mg/kg (i.v.)
w2 ) akaloides 300 mg/kg (i.p) mice
47 g/kg (oral)
_ 1.9 g/kg {(subcutaneous) .
?
A = ‘ 112 mg/kg (ip) frice
70 mg/kg (i.v.)
Z o A ? 0.93 mi/kg (i.p.) mice
480 ml/kg (oral)
2 H akaloid 250 mli/kg (i.v) mice
350 mg/kg (i.p.)
seed 150 mg/kg (oral) .
ohod A brucine 3 mg/kg (oral) mce
% 1} ? Z;; g/kg (%.p.) mice
25 g/kg (i.v.) cats
5 5 N 14 mg/kg (oral)
# Al Cucurbitacin B 1.0 mg/kg (subcutaneous)
- . 296 mg/kg (i.p.) .
of wf Monocrotaline A 134 mg/kg (ip) mice
y crude extract 16.75 g/10g (?) .
°F = curcumenol 316.5 mg/kg (i.p.) fuce
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QF AR = LD
oF A w TR ¢ T 50 o
*oA R NY 23 (F2%%) 5%
1.6 g/kg (oral) mice
A &k A& oil 5 g/kg dogs
193 g/kg rats
1.8 mg/kg (i.v.)
4 = 05-1.0 mg (Lv) rats
e 9 5 g/kg : mice
420 mg/kg (oral) .
Z1 73
= ° 22 mg/kg (i.p.) fuce
53 3 ?
12 g/kg (i.p.) mice
A & 3 120 g/kg (oral) dogs
30 g/kg (i.p) 4 dogs
allium oil 50.78 mg/kg.(i.v.) .
o Ak neoallicin 70 mg/kg (iv) mice
600 mg/kg (oral)
< 0.57 g/kg (i.p.) .
b =z
T T 0.95 g/kg (subcutaneous) fice
A k] fraxetin 2.39g/kg (?) mice
3.43 g/kg (oral) .
2 @ 3 ? 0.78 g/kg (i.p.) mmice
0196 g/kg (iv)
total alkaloid 7.8 mg/kg (oral) .
Gl ¢ B -dichroine 6.6 mg/kg fuce

271 e B EFE sz AT AW AFE A ol&HI= o o
g B4 YUAS ot 549 &%& FAAsle GHY(safety margin)S F-9HSH
AE o]&3td A& 5 Ak ol FYF MELoE EDxd] fE dE F Utk 7oA &
A% (Therapeutic Index ; THE F& F AoH ol ZHEZY <MY Y7z gt

a2y At ez S4EF dejis F29 /T EAstER TDERE Hdge <
ojof gt} o]& A3 F-HEF oA HX|(threshold level)ete /WS olsisfiobdttt. A&
F-ubg-Z oA oyF PR YEYA] e HAh EFHE Au|dr o] &FE VIFSR
W3 m FRkge) HAE olFA Buh dXojd &FAN TS RHols EFHHE
NOEL(no observable-effect level)olgls 3}8 TG =Folgtn 3o} T4 £FL
AN B TEC] olFA L glol AL & U H3 LFolth. RFFAGoH F
9 EE A, $4E4N, A% 2 AUEF AV +F, 2A%Y 2Y 5o AP 33
b ARE Jehde AZAEL v HolAY 2L ARE gndc. FEAF -

$TYAN Qe NOELE 2 AR SABZzol o Aol g QPWEafe
dose)& A7l Y3l Jatel olgdr} A& FE ADI(Acceptable daily intake) 2}v o] &-3Fo]
sle oW Zzahw husith aey wPEAA A3E FWEFoEA Y(risk)ole

o
2

f
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Mdo] ol & dt ol HUYEATGe g FEEAY AS, FREFHAA A #
of g EFHA otk 9X9 fFFv FHYAEY \_‘i’l =& diido] Ha . @
239 9A7k 24NN FEDT FA%E 189 o © sLhe] DNA SLEo &
T F U BEEE FAF AU AASGE Ego] shEditke Aol o9 wk
G A7 EADGE F9 oI FZAE AU FINAY 3 DNA $HEL A Y
o] ZEI} Aol % 1 A7 R 2A JhEsithe Rolh. i ¥dEdde 9
A7t oy BYEe Z2AHTI ALFoRN FEo] Fhde AE5FQA R Wolsd
A1 Utk ol vHE AL A RE ZE2E AqAWdd Y (risk)S 7HAR A= HE
Juldth fgole Ae AU oW Tdol AT Yo Roldt BB DI T
WotE A o] FHEYH K (acceptable risk)e 107 o A 107 riskale Z =2 H 9] (exposure range)Z
AANEHAD. & o] §HOE vjd ZF2AY AT AUBETF 194 T AW 1894 ¢S
Z7MA G E RS s

[o n?., -{U fr

. 2o & #E

QEY E4L GUYP Bolold DU 2xoz ogHm ok 28y oW 54 S4
$o ERotn me HREA AP SA%A wHol daH ol 2A A Fa Was
gadd.

1. AESH J&g =8 F e BF 71F ¢ X 3F (target organ or tissue) . E 3}5HE
Ao] o]lF o} s}t ol & 3 ZAQ E:HETFH EAHAH YA &5, dAL £E, dE
Aol g olsfiz} B o3t

2. 3 EA o fr=d ZE AETH dFL F3F AR ofUn. 53] EF &
Aol s = 7te AAAC JF & FAHS29 FaF dAAY S 1 A=
E F Aok

3. 38 E Ao o3 AWEFH J&go Axe &3 JAHI BAI) o dFEY EFL
53 &%F ol FIFH 5 &% oA £ 2UYde &-ubs #BAE Y
el a8 UGEAL HEFoA TR EAjol i) =] A

4. TEANAN F& BETH FFo i AR ALFA HE&o] 7hFsiol Ik HEF
e} thA}bA (biotransformation system)9} =& }old] 7|3ty 3}5tEH AET
4 ol zol7} A& & Utk

O

.l

BT HI g &obd HE&H: o A%, HFAY, FEH #HAY T oA
ot o] & HE FHEH F SAHAATE A SA4Te] ol&HT AT oM YD
ofell A ThFe ZH wjEd g, A%, 87 2 HAFEFAHT Foz FEH d7EH
o 2y o] BE EokidlA o] &HE gEDY FAHAATE SAHERY VB, 499
Ao FaAgel A A9 FF Wzt FuEBA 23 54 A0 o A <
o 23 T Hg 51 o 71 %3 olFANTG. 25 A AEHH FEM FET
2o ole /A, WY B ASEH JnE Qs 549 4L ol AZA £

Mo e Hro Mo

A
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7] &AM olE dalEc]l F ¢ HolE HstA HUt

EE oI5 F8 989 LWL A3 O o9 HEH FUE mSorAY FoesE
MEE ALY A - FFo A Aol B2 xHo] Ak & A 2ok FAde 4 - FFY
e T - AEAA QAT 22y videle fFAETEA 2471 EFE M2 R AN 4 -
kFol dolAA He A7t AufHA Aot ol Foz FATY 1A F2o dYst
ulgfel] ofEA t¥¥ AWe HE F Uy Fox £ F A% EF ol ¥ SA4THH
712 Qs e e BB 5 1 A2 SHAYH| Mool dv g5
TopNME FF Foll BT ol AL A HE F, }EFH Bl W¢ dssigx
Azraot.
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