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Safety evaluation of peptides and proteins 

Lattrence C K WONG (As／a eac,T~cAlliance Company。23 RockyKnoll，Irvine CA 92612，USA) 
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Iegi m 

Forthe咖 evaluafi~,l of a p alⅡ rap c agent， 

thetoxi~ ogi~l：~gram is aimlquely,te~ ed cciEc snldytO 
pi叫 _d p【 丑1 adverse effects in Immam ． Bi~eclanology 

血l ，pe des。and plo ，arefundanlental~ diffefe~ from 

traditional 】all molecules．andthey often cannot~ antively 

betested in 1ab0fa幻Iy 缸 na1s u曲1g n'adltionaltechniques and 

packages For也ese agents a scientifically hosed，“edge-by‘ 

case” am 'oaeh to the safety evaluali~,l is PIe衙 酣 衙  

mca ng觚 data abdpl'edJ~~oll ofthe clinical Iesp D【Ⅱi口g 

the pastfew years，effortsbywedd-wide regIll ageI and 

i?hamaaceatical in have been made to promote 

iatema~ llal k叮邮 翻d∞ ofIe 【Ia加fy【c 血em即协，in seel ng 

the establL,d~aent of scientifically hosed dang 0cedI 

衙 the血 lg dew|k m 址． 

Inthe19~Os，many pe and 0 m∞|p c agents 

as，colc~y stmalat~ faet~ ，inlea-fcltl~s，and human 

growth lacm o~ Ⅲe o【hl咖 by the reccllabiaant DNA 

technology and ether biologicalⅡ℃Ⅻ ． Dueto the nanⅡe of 

如a力 nⅡiⅡgthese pEo[h埔 ，_m驴 虹船 Ⅲetmfc~-tunately known 

to pl*．．sent toxic p0 ．Recently this advanced Ogy has 

~eatly_Ⅲ uv。d the puaty of pe and lpt'oteim 。tlms has 

dec lsed both the immlmoge~icity and anti． city i1obl~ ． 

These 血 】 used 衙 the mⅢ of d~seases need to be 

ef~ aclous and safe． 

Itis_m】p啦tam to∞c曜 血 tllatthe 1ll ap c agentsⅢe 

de edtO be Ⅱmac 咖 active． These 血 】 given at 

hi曲 do~es pIo[ ce1】Id：sjI甜 side effects re~ lgfromthe 

既雄 r删 phannacologlcal ae~vity ． A full understand~ of 

themode of pIlalm olo ∞l activityis esse~  to dc 

toxj∞lqgic studies． The recent advances．mmolecular biology 
helped totmderst~mdthe basicmec】m im  of ccⅡlJl盯 regulatory 

o【 ；8瞄 and Wo~'ided o町e vc basis for the exWat~laliott of 

一~nlrrml datatoⅡl蚯 ． 

The ol~ ives oftheixec．1inical由llg safety evalualic~lⅢe 

to sI|咿 the imtiafi~l of cl Ixials in human and to 

demm~le a huraan risk-benefit ratiowlfichis aoeel~table forthe 

曲 s intended曲ape cal usc(s)：① to delineate the defined 
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toxic adverse effectsin anilllals；② to evaluatethefunctional， 

bioctaemic~，and m(itl~lKlogical changes；③ to sI】胛 clinical 

sll~c$withminimald矗；④ to即slⅡethe safe1鲳ein human． 

To successfullyIe衄 a血lg，the safety ofthe~ tuct 

mlm be demomtrat~lin both li and ~lmical studies 

Global re Idrem即 俗 l pq，dde 衄 d pI∞埘_m ix,,odttct 

regislralion 

The tegttla'6~ls Ie 曲  Ig the 【c 血咖 协 for pl 

gis 棚 issued by v缸i舢 ag nd曙 盯e intltlenced by the 

啪 dve bad= 蛐 d of the o0哪廿icS∞n。删 ， which 

resulted in ilm y diffea'e~ces from llm y 0 ∞ In llm y 

instances．healthimthofifies from v o countlies will differin 

their 【D幽 of Ix~clinical ug s．~ety studies． The tiro l 

decisiott-mald~ la,t~eessmay not rely solely∞ the bcst sd 

jI】d nen【．bat often ma illvolvc in po]iti~ -seeial， and 

∞叩 c∞ 蛐 ． Also m皤【studies will not be pe l嘎m瞰 

withoutthe exact dose，route，and schedule sek删 for clilliC~ 

use， of withoat knowledge of the mode of a~ott， the 

cIlaf,acter~cs ofthe receptor，andthe曲瞰mac of 

the human 芦 d the species． Thlls， prccli~ ql 

to~cologie data haveto bejnI 删 wilh C~ltioI1． And 

later．itmay nⅡn outthatthelmlmaltoxicity data generatedWaS 

ⅡaLgera1．~le∞ the cli~cal si~uatJoa． Gilidelines andIe 【lm y 

【c 血即蝴 协need to be chan 越otn-l,iK,wle~ of science and 

medicinelmt~rmes 

Them司∞ 0 ve ofIe la 皤y agencyisto ensI the 

benefits ofthemugam坤 their advet'se effects． Regulatt~ 

ag即cies |bIish击Ⅱg忙 Ilg deIi麟 lmd／of deta IeqI】i髓吣  

f c0n(h_ ng 洲 c and dillic~ 曲|di腮 to get T 血 唔 

approval Howevclr，these effortsⅢe渤 dI Ii酬 and give 

rise theⅧm ces repelltiott of s ． 

Rece~ y．ale Inlemaliollal Confel~nce ∞ I矗∞ D 盈 ∞  

(ICH) of technical qI】im for Ie ∞ of 

i[~-maceutlcalsfor human1鲳eis alⅡ目l】e proj~ tllat hin 

v~iousIe lm y auth~ ties and exl~tts m to see／~mⅫ  

to develop 6酬  bascd d曲  to ensIⅡethe safety and 

efficacy ofnewmedicine andtoeliminatemm∞ y,tt~ cative 

∞ qui m for Ie s缸 m  

The曲岫cs ofbiologi~ product幛曲1g donot曲  酬 y 

from the trad~tloml slmll m cuk  In add ∞ ， sl：le~ c 

11rl3~ c$ofthese da~gs出 sl,edal COllSJdcf~ons．such as 

a,tibody fotmalioe ead i玎mm响学加idly． The c-imaa~  
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alm'lxldles arctobe delected and amlyz~ by )。c面cmoncclolaal 

~ boclywhichis normally requ~ tomollit~ the kinetics and 

biodls~bufictt． The pote~ aliⅡⅢmIlc nicj following a si．gte 

and repeated ad／13inJslPation c∞ affect the血 】g’S c~c,acy and 

safety． 

TIm：e grmlps of pevuaV．s and l：l~eins pro,lL,cea by 

bim，d1 耐 precesses beiden~Sedf the requirements 

oflxeclinieal aI safety sh如 ：① pep叫es and are 
identical to those oeeuning naturally：r~ ally requlre limited 

埘m lXecl~cal safety lest；② des and m life 
closely re1删 but contained known d~ ence In a面 nO acid 

∞qI岫1。es：requiIc m蛆℃ex ve lXeclillt~~ safety Ii~-t；③ 

des and nsⅢeIlI雌 tothat ofl】l蚰 an pe 

：req lXeclt~ safety ng s0m fIIat血Dil丑r tO 

thatof口瑚血ch日 al n~leeules andm  a“ase_by-cas ’b 
． 

'nle吐如 ves ofinvestigative~udiesⅢe asfoll~．s：① tO 

early taxicok~ccal and lXeC~ sc in di∞ 

forlxeclinical sa鲫 sn如 ；② tO assistin妞 design of 

lXeclt~ safety stu~ ； ③ tO im 击e mec 自∞ of 

toxicity；飘ldl船 lm岛pec叫 ph 0窖ic effects，口甲0c吲 

exag fab。d pl】afmacoI effects，and幻 c 呼cal effects； 

④ toinves~gate revemNlityof adverse e慨 ；⑤ tOI力v 尊 
relevant lXeclinieal issues． 

hl妞  ，_哪ves口 ve studies were n{ ti~edto aid 

in~fety eva 衄 of d已哪 pi曜 dmg can凼d船 at曲 l~equest 

0f gI】 叫凼)d to understand妞 mech~Nsms of tc~ieity
．  

Today， 哪 ph∞naceudcal∞‘印 ∞ have∞ active卿  
i~mlved in inve ve studies in models only to 

address specific safety is蚰龉 田试llg from regI]协  ogic 

and cl~ cal n cs，but also e~elxleditsfun~ onto 髓吐 th 

临 grc~tps砒~ very stageinjd衄 弭Dg safe出ugfor 

酬 呷删 蛐 1llis叩proacl1would reduce 恤 risk 0f击0p吣  

of p0 a1 dmg candidates due to toxicity ~ scrved 由 dl 

代曾l 幻 lo出 神 g 砌 enhance the cbafIces of 
'nle of a given mxieologlc n 血Ⅻ 【rcsts 

1 thejnI Ie ve sldlls 0f observers． However，scientific 

d㈣  ∞ d from mecbaI c nI_【n船 w眦 ld provide better 

as ran。e 0f a safer血 】g 

Because bi啪echIl0】0 is a reli ve l跏 science． its 

lⅢ ve 【xl life r西Ⅱg rapidly f 妞 m I of 
_岫甲 乜址 discases． 'nleNetechml鼯 舡e stillto be Ⅱn山删  

by嘶 棚  l衄 FDA． AⅡagencies 

n in agreeme~ 谢m 岫  y liu蛐 ed 
bi嘴ec量Ⅱ·Dl0舒  dc岫le rather dIan inflexibIe ql血 n曲b h  

。cli ~fety 吲 ． 'nle de depend。d岬 t iII【 

cllr,；cal incllcafie~ of妞 bid 酬  t Animal s， 

dc啦 levels， r0她 and dtmafion of tested ∞mpc岍．d 

ac s虹atj棚 life usually b习 0n t p量1afm nIo西c acuity 
and 妞 iII【删 妇 inh蚰 an． l is JalIy at a 

Df忸ed l】l蚰an妇 ∞ bi ． 妞 hi蛔 妇 ，a 
m 血珊 of100 s妞  q sed l】l蚰 an is 眦脚  

~ del'ed than adeq阳  to dc蝴 呲 t ~fety 0f妞  

tested cora~ in ba山single and repeated d0se a由n_mi甜radm 

Precli~eal~fety lest of re∞m瞳∞nt pe and m 

sh∞ld be c0nduc 白d in—I m删 Dgic Ie ve鲫曲咀I models 

whichwill萨m罚把u andmeani州 d砒a relevar~to safety 

assessmentin htanans． It generally desirable u 恤 黜  

0c of animals as in—IⅢmac0】ogic studies which will allow 
in 协 of pc Il七瑚 黜 effects derived from 

吼楚 删  IaⅡDac。|喀  re印锄 se and syste~ c~xkity of妞  

tested c。II】 ． 

Beeas~ of恤 gel唧 c and pI 咖如 resemblance to 

hm雌 ，I●0I卜bⅢ妯  ima船 矶ch as血e轧Is．cyno mo,,keys， 

and batmoas haved b。eII employedin恤 crucial曲 cacv and 

safty ste~ies衄 bi0t∞hIIol0舒  【xl incl~ g wⅨincs and 

body ager~ ，neI】Io【r0 bins，．m皿 IⅡHn(吐da ，h口ⅡⅨmes， 

and 目 w血 f．octll~L ． 

1 SirHIe d。se adh r龇I∞ 

1 studyisto eluei~ e~ city of妞 lest血  in at 

2 re叩a●deⅡt Imimal spedes f。ll 唱 a ngle d0se mm 

Itwas∞∞m∞ ded byICttⅡm  qu_Ⅲ for an LI 

de m ∞d0n in rodents 0rⅡ0 mdem  c．皿 be d删 by v~ell- 

d i删 d o-d日 studies in 2 l℃dem  0r 0ne H咖 and 

0∞ I-0Il·l。d∞t ecjcs． 

B0r妞 H咖 study，itis面 0【衄ntto estil瑚 tc 妞 d啡  

口叩咄 e亿h血msl1ip，璐【柚 10 0 and10旱life devisalinto 5 

grc~tps of2 妇 卿 ．One卿 of2 0 

and 2早 is~rved as a vel~le e~alml oup． grc~tpsof2 

0 and2早 willbe admini曲 ed谢吐1 varied d0sa辨 I~~els 0f恤 

lest∞啪p0und at reas0n丑ble印aced m~ 0es ofhⅡⅡan妇  

The study d i删 tod 既血∞ 妞 m 由岫 toler01~l脚 ／0r 

toxic d0se．if!~sea'Ne 

A nab should be obse删 for 0nset 0f c 蛐 ． 

severity， [~ lesslott． and rea,ersibility 0f Ik  clinical sigm 

枷 嘶 唱 d0sing． 1k  anhm ls 0山 be 0bsef x at least 

14,d If nc斌翳ary，c ∞l p臼出dl0舒 de lⅡ n ∞ sh~ ld be 

ecel~dered aⅨl hi曲】p l0gic朗 n 0ns出0uld be evaluated 

唧 and 6 出 ng c cbanges at necropsy
．  

2 Re口ea d0se adh 馏Ii。n 

DepeI删 1 恤 d 棚 of虹ea血 in hm础 ，妞  

Jeagth of ta 0gIc但吼re 血eI螂吐v cs． It is ge~rally 

agrc酣 asfell ： 

【 of l】lⅡDan虹e Ⅱ 

o 妇  

0rIe week 

C nm m 

M 嘎e吐Ian 0ne nH 曲  

D1lrad0n 0ftoxicitym 

14 d 

4 wk 

3 racnths 

6— 1．2 racnths 
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Fh n10sc protein 血  wtlelre there is evidence for the 

develOl~ent of aeuraizlng antibodies resulted in loss of 

plmm c0Iogic activities and／ofll-oauc~ tmdesired~ltigenieity 

∞∞ ，a rIm  restricted case-by- toxicity stult~．~should 

be c l d0r。d 

2．1 Animal spec~  

Thefew．area toxicity studies are to be condticted in both 

rodents and n~,-l'odent spedes which are respondent animal 

甲 esto thetested血 培 A nc~-hlanan s13ec1~．~，eg，daesus 

m lkey，is efe【I司 as a cir ce ofnc~rodent s13ec1~．~． 

2 2 Dose so[octiorl 

A stel,w~ dose selection approada is R 日nⅡn既 for 

vseiottslilltllJon ofmu慨 For example．a dose rangefinding 

studyisto evaluate potentialtoxicity of ates【cc~p(iuildin older 

to select aosa~ levelsfor a28-d safety study Re~lts obtained 

from a 28-d studywm tO deteraline dosa~ levelsforlongea" 

ltllFaliontoxicity studies，such as，3-month and 6-meSh safety 

Stltl~C$． The selecti,z~a of doscs is usually based∞：① the 

prol,o~ cliI3~ hlamn d0 ；② pI’如瑚c0】0gicany effective 

妇 ；③ pllallllaCo]dll~CS；④ resttlts from prevlotts toxicity 

studies． 

Atleast3 diffet~ t dose gro,trps should be en~loyed． The 

lowest doseis usually a htmaan山盯apelmc dose of hi~'aerwhich 

is defined as non-toxic doselevel Thel1ig}日 doseis atoxic 

doselevel usually llotto ex。eed100 lilll~Sthe propo~ h 11arI 

dose． Tile11fiddle doseislllni~atermediatelevelwithminimal∞ 

notoxicity 

2．3 DO∞ rangefinding stuay 

This is to evaluate possible plmm∞c cal and／of 

忱 ic010g 咖 reslXW,sesnssociatetlw吐 lepea d a&ainiswatlottfor 

a pe,iod of 7— 14 d and to plrovide scientific basis for the 

8ekc ofaosageI~I,~15for a subsequent 28-dtoxicity saldy 

Forthe dose range丘ndiIIg study，4—6 groul~S of 5—6 

animals group are usually em~oyedin rodent stay 
and 2 animals sex group for n*  study

． The 

ltrdlJon of a dose range study v~"iCSfrom 7—14 d A dose 

esca ∞ ap~ aeh is generally【ec啊Ⅱm r-ded for such study tO 

reduce theilllmberof animals employed． 

AIliInak shodd be observedfor pl珀棚1a∞I c and／oftoxic 

~igns． Blood 8arliplc$ should be eollected pe,i~ cally for 

hematology， sem  d目血s时 ， and anti'bodies． It is also 

imlxm ntto determine the血  ∞pm level at v~a'ioustime 

intervals,tm r,gthe,losing pe,iod． 

The anlilxxly and／of血  a level datamay helpto 

interllet adverse effects of the tested c0 pc in allimal 

models． 

Necropsy should be ped at the terminatioo
． 

Histolo~ic evaluad~：l shodd be conducted ottmajor~-gans arid 

fi．ssu~ toiden~ larger 0E toxicity． 

2．4 Stlxl'lro~ie toxic studies 

1 is to evaluate possible potential exagg盱a脚  

pllanm~ologie effects and／of uIld胬i捌 toxicity
． The Ⅱad∞  

v~-'icsfrom 28—90 repeated itdminisll'~oll- These stl~ c$are 

usually de ed tO define the no~-toxlc dose， exa氍卑删  

phannacologica~y effective dose and／or toxic dose． It is 

iIl 呲 arI【toidentify thetarget 0E toxicity and the revel,sit,ility 

ofthe Chllg-inducedtoxicity． 

These snl‘mes are c。耐 uc d in rc! 咖 animal species． 

For rodent studies，4 gro,trpsof15 0 and 15羊 are dosedf 船 

of90 d Ten animals per per groupwill betea-alinated at 28 

d following 血  ad ms ∞ ． In order to investigate the 

recoveryfromtoxic cba 萨 the 瑚曲面唱5苦 and 5旱 will be 

allowedfor4—6 wklecovety period． For nc~rodent study，5 

0 and 5旱 are dosedfor 28 of 90 d． Three 0 and 3旱 wⅢ 

be sacrificed after 28-d closing and the I玎 血唱2苦 and 2旱 

wm be allowedfor4—6wk recovery period． 

"Illree differeat doses of the tested ug and one vehicle 

controlwⅢ be employ~ Thelow dose usuallyisthe propo~  

htmaan山盯apel五c dose of g which s,hodd not p【D【 ∞ arty 

toxicity． The high dose should pf0血 toxicity and the 

i~atermediate dose 0血ceminimal noⅧde effects． The 

l1ig}日 dose should not exc∞d 100Iiii1~$ the prol,o~ htmaan 

dosewhichwouldlz~rovide goo,t rm 'glae 0f safetyforhlamn use
． 

Arfimals shodd be observed for pl1卸Ⅲ1acc 0 c and 

toxicologic signs and the 1sct． severity，ii'ogres~ ：l，and the 

te,,em'Nlity ofthetopiary Periodical blood saⅡ I should be 

collected for hematology， nⅡn cb ，~ltilxxly，and 血  

exD0目聪 levels． tr~ ysls should be pm~ra,ea for selected 

animals from each group． 0pI蛆 ∽l0gic Ⅻ ∞ shodd 

be∞ 劬 -ctedin both rodent and non-rodent s13ec1~．~ to and 

after 血  administration． Electric c~diogram should be 

ped啊m。d for the non-r~lem sl：leCl~．~ at 即 耳d疵 time 

intervals． AⅡ animals should be necromi~t at the Ⅱnin ∞ ． 

Histological evaluation should be perfa-n~ Oil ot,gans and ds 

of atleastthe high dose and control gro,t~ of rodellts and of al1． 

gro,trps of／Ion-rodent甲 es． 

2 5 ChrOnie toxic studies 

The chronic studies are to evaluate potential exaggel'a~  

phanm cologic ~ ects and／of undesired toxicity in animals 

following long Ⅱ ∞ of 出ug a&llinistrafion． C,eneraUy， 

pepl~ $and i~ telns are used for ovt~lr∞ extended pe,iod in 

patients，l0|Ig realm toxicity mldies are required TheltrdlJon 

variesfrom 6—12In啊I恤 出 n凼 otttheproposedltrdlJon of 

thetr~tmentin p{ 即 招． TheICI-I has a~recdthat a 6-month． 

butllot12-mc~thtoxicity studyin rodellts should beD既fbnⅡ目din 

sIlpp毗 of clm~nic cHnic 峭  For the n~-rodent mxicity 

study，there,．Iga．s．皿 龇 Iin Ilciplethat6-month血  ∞ 

is acceptable
． However．眦出 special ch,lc1．m~ meesthat a 12- 

month study is still required
．

For protein ，the chliDllic 

toxicitytesting should be scientificallyjustifiable and∞ a“case- 

by-c~  ． 

Thebasic designis sill311~lrtothat 0f Stl'OChl'~ c studieswifll 

the exceoti~n of alli~ v．ase 0fmⅡ蝻 of animals andfrequency 

oflalx~eryte~ts For rodent study，generally∞ 0 and∞ 旱 
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per do6a窖c groutp arc used， 3 different dc6a簪 levels arc 

employ~ will1。ne vehicle control greup Vlfteen 0 and15早 

willbemaloin~ed atthe end For recovery study，5 0 and 5 

早 per蛔  gr~lp arc 倒 as recovery groups 4—6wk 

follo~ the end of dosing pe,lod． For a 12．-month study， 

dE I On the natln'e of test drug， all additional 5 — 1O 

animalsper sn per dose greup is added for a 6-mc~t．h imefim 

cewhichism-uallyin,：orl,orated inthe study design． For 

non-rodent study，7 0 and 7早p盯d0se greup arc er~]oyedin 

a6-mceda study，4 0 and 4早 arc sacaificed atthe end of6- 

m∞lh Stilly 0 and 3早 will be atlowedto reeovet'y妇  

a pcfiod of4—6 ． Ia a12-m砌 sOJ~y，3 0∞d 3旱 per 
dose greupis added 妇 a6-momtaimefim ~clifice 

Tl~ee different doses ofthe吼 CCgl~ lund and one vehicle 

greup will be目口p10 ． Tile lowest dose usually is the 

0P∞ed human dose or higher and should not h●∞ zmy 

Ⅱ口de耐商 advelse effects． TI highest dose should l。e 

toxicity andthe m Ⅱ 犯 d0se shouldiprod．~
—

mini
—

mal not 

ta~icity． 倍  昌b喊 妇 slx)uld 口0|懿倒 lO0 times the 

0p∞edh tlc~ewhich wollldl：1．ovlde safety marglne 

forhⅡn觚 ll 

Aln~aals should be d~served f toxic and the onset， 

sev ， q s ， and the bm of toxicity． 

Peli~ cal blood samples出训 be collectedm at,lxol,rlatetime 

intervals妇 hem itok,gy，~elltma c s口fy，antilx,dy，and da'ug 

a甲osIⅡe leve,ls Urinalysis be pe 嚏[n。d for selected 

面 s frr~n each greup． 0I柚l】aIIn ex明血 ∞ should 
be condaleted at at,lxol,riate intervals in both mde~t and n*  

rodent sp。cies． Electric c~diogram should be pedl喁m。d in noll- 

rodent sp~ies吐 de豇 删刚 time intervals． All m s should 

be neeropsiea 吐 the tennln．qalo~ ． ~ logical evalu~ ott 

be&me on ot'gans andtissu~ 吐 leastinthe COlrCl~l and 

high dose groups妇 rodents and in all groups h  non-mde~t 

species 

2．6 CaIdn09帅_嘞 study 

For a士ug thatis used for ov 6 m~lth．s c~ inogenicity 

st1．1~es arc get-'ally∞删 ． rat and sp~leS arc 

gene~ny used in ca吒缸阳 dty 砷 腮 断 鲫岫u cbemi 

molecules． Since rodents arc not rcs t animal sp~ies妇  

s0me pe幽 and p【 陷， as in 蜘 and蝴 cell 

皿uladng factor， ca _m0粤口 ly te~ng can n0t be 

mⅫ面舯 cotlduc~d in these sp~ies Tl',e~fote，rodent 

ca ．m0粤口 cily锄J慨 arc Ie 删 ． Time arc i~ teins suela 

as tlsst~ 粤 factors wbich might promote 仙螂 粤 ， 

short忱lm ／n v／tro mu慨 mightbe warranted．  

3 Reproc~ tive studies 

To delea'mine the 00l 】ti丑l adverse effects o／I mmlmaalian 

【e 0 ∞ · the study design should include the e耳 日Ⅱ℃ of 

man】 ad叫招 and stages of deveID晴旧 吐 frr~nthe~ aceptlo． tO 

sexual mal ty Tile ol：~sea'vatice should co．get 0f ccmplete life 

circle as defined bytheICH and endersed bytheFDA，Fam,~．an 
CommJar~ty and JapaneseM ofHeal~ andWelfare 

Tilemdnbcrs ofthe Sl I ~ ttee havencc口口日 d。d 

it includingdemJl,s of 0 盯jn pID(君 for ad叩 bythe 

te~lata-y E~ lcies in Ela'ope,q~ Communities， Japan， and 

USAt 
．

Th黜 guidelines provide a 13~is frr~n which an 

inves~gatorcall devise a strategyfortesting ac。0 I唱 toavailable 

knowledge and the stale of m ． 

The end0fs口nenc of the ICH guideline allows xla|diza60n 

of studyt：~tocols and deletion oftmnecessaly DcedI麟 ． 11 

ICH ~,idetine also aUow~ flexibility in ,t~,velol,ing the 

scientifically justifiable t~ting strategy． ovenlll ahn ofICH 

described vetoxicity sn幽 istoidc 坷 zmy advelse 

e疗 Ol1日柚Ⅱm IIian r~ ,oductiOll widl subsequent c Ⅸ删son 

of these effects with all pm—exisdⅡg phalTlaacokJlletlcs， 

曲加瑚ool0gic and toxic~loglc血 ． 

Ifthereis evidence for adverse effects on s'Tmlm mgen~is 

the effects onmalefe~ tytest出训 be perforaled Ifwom~l 

ofd山小h耐 I培 age arcto beincluded in the clJ／lJ~ ~Sals岫  

the embry~ xicity／fetal d el0 r日n sllJdies~aoaldinvestigated． 

Tl ICH g~ lelinel Ⅸ toxicity |lg∞ 6 

stag~ ofthe rcpIⅨ ctive cycle as described below： 

① lcH stageA— Prematingto conception stage 

evalaates the adult male and female 0rcduc6ve fUillctions． 

c~evelopment andmallu~ on of gametes，TDa血lg behavi~ ，and 

fertilizatiott 

② ICH 嘲 ge B— c lceplion lo 出na矗0n 

sta e evaluate~ Ⅱ 血  female pfo【 0啦 ， 

血 a删嘶0n devel~0ment，mld pl|衄 ∞ 

③ lcH 鼬age C～ l呻 Ia恻 l啪 幻 d0E 怕 af怕 hard 

pELl№ Tbis s evaluates Ⅱ aduh 向 n e I唧 ∞血 c心rE 

functi~ ， nt y0 c devel~lment，aDd major~rgan f( ∞． 

④ IcH蝴 D— ao副怕of甘1e haJd p{llalet。怕 end 

af pr~mncy stage evaluates the舢 早 re 0【h ve 
functi~ ，fetal devel~0ment mld ，mld ocean d删 叩 

aDd口 

⑤ lCH嘲ge E— Birlh切 S诅ge evaluates 

Ⅱ a~llt female rcII℃m ve ∞ s， I ad叩【 0n 

e锄孤吐e life，mld pr即 Ilg devel~0ment锄 d粤帆 曲
． 

⑥ ICH嘲 ge F～ Weaning切 m咖 

s evaluates Ⅱ p0 wca面 de州 呷me址 and 粤帆 曲 ， 

ad印I ∞ to ir蛔 dclIt llfe，锄d毗血 of full 

func 0n． Tbis s is ge~ ra!ly协：曲：d衄 】ywhenⅡ in蛐 d 

1 0f n pl】跏 髓l cal珥 】ct in cb丑 ． 

3．1 SⅢ y design 

The ICH gI is to pe嘶 n a嘶 妇 effects∞ 

reality mld y mldlater c mldfetal mld 

p devel~0ment ICtt guideline all~vs flexibility 妇  

se删 I咖dy by r。血ciJIg n 血瑚 of 舡咖 Ⅱe曲删  

pc odin rDale舡血腑 ls丘Ⅷ I 60 dto 盥 d， m Il1aI n 

results of a 28_d 吣 0l0 study in n s舢 印 do ／lot 

sh。w adverse eff~eets 0nm e 田 ve or日aDs
．  

Adequa土eil1．1lil~ of缸 s sb棚 1d be er叩 Iayed allow 

mca 塘【p of恤 data． Usu,~ly 3 do6a levels 
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are used The lowes~ ckJse 0llld not proa~ ∞y adverse 

effectin[~ent animals，feU~．s Of off．slxlng The gbe ckJse 

sb0llld proa~ sc toxicity andtheintm aedlate should be 

the an 加啪 ofthel 批 时alxtlowest ． 

Itis m ly desirable to use of animals as in 

l~ acologlcal andtoxicologi~ ∞】dies． In蜘 SO，itwil1． 

allow _m ∞ of Ix~enfial adverse effects dervled from 

exaF,ger~ pharmacological re 0Ilses and syst~ematlctoxicity of 

tile 血 】g． For p 赫 and proteinsthe IIg of—Anim— R1 

sp。ci is very import~mt In many inslances， reproductive 

如 werel~ oraled inhen-relevant animal 酏 ，the resu 

ol~ainedfrom Ihese studies are di~culttoim州 ． Itis not 

U／alsualthat~ tive 8111di~might be camed exitin a single 

0cics，eg，in non-lalm~  im ，for cea'tain protein ． Itis 

obviousthatttlet'eis oflittle讲 I10 value byaq Ilg n啡  

【e ∞ dem —Anim—R1 soec~ in【q ve studies． 

3．1．1 Fortiltry and∞ ic由Velopm日 to 

妇 bti0n 

This is to iden崎 the adverse e re~ting from the 

tleallnentfrom bef两e nla Ilg，throughma~ag，andimpla~  

R ∞ ∞ pcd口m∞∞ is evaluated for male and female 

re 0dI娅 ve fllnctJl2~ls，development and man日 妇 of gametes， 

manI培 1Jehavi~x，fertiliz~ ofl，preimplantalion development and 

imolam ~ ． 

This蛐 isncralally cot~duetedinthe rat． D ∞di】】g 011 

available phmm 。l cal andtoxicological data，0 aretreated 

￡瞳 28—60 daysto cove~the 0dof印dm曲艰即e出 M她联 

female aretreatedfer14 dto cover3 estrous cycles． Males and 

早 aremated andttealnlent c衄dm 血盯ingthe nlanI培 

p口i0d． ∞ t of旱 c∞血Iles t~roughout the p 0d of 

ptegrlam3,． This will pelmlt evalLlati~ offuactional e邡，cB O0 

thefealJlity ofmale and Ⅲ e animals． 

3．1．2 Preo,~tl and po~ atsl d孰咛Iq。n m，including 

mal6malfunction 

Thisisto detect adverse e~t'ects Ollthe pregnant／lactating 

female and CR'Ithe developmem ofthe coacepts and the otrslrtng 

follo,~ e 0轧Ⅱe of the female from ．m 肋b 皿 throu~tl 

wear~ ． Si眦 m卸 s of effect i |c酣 血盯ing tbis 

p~iodmay be delayed，曲％Wd0ns s／aould be c0ⅡdI删 血m曲 

maturity． 

The sttldy is usually pe mned ia one mal 出 ， 

pr~feraUyin the rat． Felm les ale ne趾ed fer a period from 

impla~ tothe endoflactati(m． They are alloveedto deliver 

and r their off．slxingtowear~ ．0bscnmdons should bemade 

011theltlIIltioIl ofwegrlam-y and po_mlfili~ Attheterald~  

瞳a p ，am田in 加 s曲0tIId bemade 011theimolam ~ and 

almonnal~ ． New b咖 should be evaluated with pte-and 

p0 w目血I1g and growlh， semory fllnctJo~ and retlex~ ， 

b~ ViOf，mal ty，andfertility． 

3 1．3 Effectsor1 embry~ fetal devolm m~  

This sa,dy is tO detect adverse effects Oll the c{ 

female and de,,~lopmem ofthe embryo and fetus c∞sequcⅡtto 

exposln'e ofthefH from 枷 DⅡto closure ofthe hard 

palate． 

~tucty is usually conducted in 2 es：one rodent， 

~eferably ra括： 0ne n啡 t t， preferably ral~ ts T。be 

ttealnlent periodisfrom Jmplallt~li(m tothe closure ofthe bald 

palate． R础 should be sacaific~d andexamined蛐 0ne day 

priorto po_m．zrili~m for COtlXn lutea，nl,!Ilflbl~ oflive and dead， 

embryc~tic development andgrov~ ，major 鲫 ~ CR'I，fetal 

and 出 】伽 ∞ 蛐  ． 

3．2 P,eorooJet~ studies_n non-hu1。nn primato 

＆ 妯  w  are rarely been can-led out in m  

h ∞ iximate 0cics． Howev~，nott-lalm~n ixlmate has been 

e~ loyed for al血 lg of 啪eiII nature， eg， m眦 cell 

fac幻 which d口n0Ⅱ ra土esits plaatmal：xloglcal~ ivity claly in 

fn。D1日 s． Because oflimited snpply and high cost，theyIm吼 

be utilized eo~ a-vafively In r唧咖 ，small nIII of mal 

perdose levelis used for珥  s叫 es． 

In fer ry study． memmlal eycle~ and horⅡ levels 

(e~ogen， I~gesterone， Iu nl咖 hormone， and follicle 

stimn1．qaing hotlnaone)aremollita-edfor90 dfer旱． In 0 the 
印啦∞曲]窘既商 s and testosterone le,,~ls are evalmled 血盯ing a 

mininama 60 d of血 lg ttealnlent p豇i0d In te~ logy sttldy， 

plegnant早 are 协删 血盯ing the pedod of晓蒈岫 即e出 

(gestat~ days 2o一50】． A 。esaIeaⅡse幽 isl~ oraled O0 

day 100 g~ lliCR'l f讲 asse n吲 of fetal alm Tnalltles ln 

即a雠 and pc曲fI砒al study，pregnant早 are adm s删 the 

血 lg from gcstatJ(m days 90— 150 ofthe late 孽啦正衄匠l 

~fflm sfer酬 uad∞ of any atma'mal rleom bll neurological 口d／ 

of behaviet-aldm ． 

4 ToxiookJnetics 

1l】e~jective oft0xi∞ 艘如 is to determine the eXlJOSl~ 
levels，dmation of由 ∞lⅡe to a 血  in different mal 

e如 m different d0sa萨 levels following a Itnd／clly 

repea~ a ∞ s ∞ ． 

In toxic~ogie ．忙 0 如 usuallyis EIIIIintegrated 

c0∞p衄眦 which wodd o |e rueful data to a鹧ess exposln'e吐 

steadyif(ate aad 的 dc加衄曲：心 tt~at a dose-lp．1aled 白∞呱 聪  

been achiecedd盯ingthe sttldy．'I'oxieokinetic datamay EIIII 

assessmentof~ temalie p0sIⅡetOthe ．m【 删  g and／ 

itsmetabolites． Itilot 0nly provlde~jn自 枷 ∞ m 砌 ngthe 

toxic dI 忸 and differences betweetl mal sc0cics and h啦啪  

b毗 a1so as basJ,s fer dose selection fer repca吼 出 曲】g． 

To~,co／dnetie data derivedfrom tllese n慨 weald eclmibu~ to 

the de 鲫 oflongte~latoxicology 】di andtheinteliic~ JOll 

af山e results ofthetoxicology 咖-dies andits ex地 0lati加 from 

animaltoman 

ICH has rec~ mlended lcl{ H∞ L∞捌 ni∞ 

Guidellm OlltheNote For guideline 011 T0 砌 csto be used 

for 击ug ng： the A韶es跚衄 I of Systemic F．xtx~ e in 

Toxicity劬船 publis~ inl嘶 Oct27 

toxicokine~ studies s／aould be嘶 nedin at least 2 

respom~ soec~ fono,~ single and Jc m。d a口 is 0Ⅱof 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


180 - Bm]LD：ISSN 0~53-9756 ActaI'aamacolo~a Sinlca 中lit药理学报 1998M丑|；19(2) 

thetest血 垃 Itisireferablethat 0 1e rodent arid oQe no,l-rodent 

specl~．(1．1s,aally 蚰馒I虹 ) 呷 妇 bi啦eclⅡ b 

products． These studies c蚰 be cotxlucted with rad~olabelled 

0暗叨)0IlIId to determine ab~[!DlJon，djs廿ib血0n，melabolism (if 

Dc ibIeJ，arid e[imillation． 

Toxi~ cinetie Ildi鼯 may be perf~mea 曲IIdv袖  

toxleity studies in sel~ ate satellite 唧 s or in a totally 

illde~e．dent ldn stuay For pepfides or d珊 the 船  

hmna． primate is t,stlally recc．1n~ nded to be used for such 

studies． In a~view ofthe selection of animal models f drug 

n出 arid melaboli~a'a s es．Caldwellfound thatthere are 

few bi0cl cal difference8 between the rhesus monkey and 

hl吐I咖幛 than odaer sDed嘲． Caldwell co~1．dedthatthemonkey 

wastbe best animalmodel妇 1：fedicti．g kilIctJcs aridmetal~olism 

in hIm an 

Ifthetest dmgisto be administered odlerthaniv rotlte．a 

at~s-over desi印 with 8ilagle arid repeat~  s ∞ should 

be c明 c d by 2 different routes tO determine tlle 

bic~vailability．to ca1 日re the maxin~m blood collK：eam'afioa， 

ar髓 u~lderthe Clltt've，vohm~e dlstfibuti~ ，c1eⅢ铷 ，halfli ， 

aridtissue distllbtaion．ifpossible． A mif n蛐 of2 do~es．1ow 

arid 曲 doses which am emoloy~ intoxicity study should be 

used． A a M  desi~ for mc~key 印如 is 

a se删 inthefollow~ ： 

Dose 1 is a shale dose adallllrlis[~ on- Dc~se 2 is to be 

adminis~tedfor7 oOn c叫 ve days 7一l4 d aider[b∞ I 

5 General pharmaco~ studies 

These StUdJ~S ale to investigate potential undesired side 

effects arid to pt'ovlde inf-~ffl~lJon for de r口】iniIIg cotmler 

m∞sl ag柚 adve~ effects If similar side effects aIe 

自xam把删 in clinical trials．Ihen theⅡ cI 舢 of the side 

effects shoukl beinvestigated． In geaer~l，thefollowing studies 

ale vecominended to be perf~llaed IJri~ tO conducting clJlI~  

trials． 

① Effects oN cardiovascular and respiratory system 

This stuayistoinves~atethe action ofthetest drug∞ blood 
pIcssu∞ ， l r№ ， electric cardiogram - cardio．tput arid 

re印 a幻Iy effectsinthe rat arid n0f卜I le址 (monkey specI~Sis 

usuallyIrefer~ )． 

② Eff瞄 ON central ii~lvotls system and behavior 

This smdy is to investigate the ac．tioa of the tcs【血 】g ∞ 

speqamneous Ir ot讲 ~tivity， n晰 i越0。—fm 吼， sp邮m， 

8。d椭 ，印in丑1 reflexes，convulsions，pain，holy 把InperatIⅡe 

arid etc． The rat aridn∞use q 器 usually usedif riley aIe 

a幽 n spI~ StOthete~xl血 】g 

③ Effects oN dif}esli悖 system "INs study is to 

-mve 把 the effect oftheI瞰 dmg∞ the岫 唧 caOoctty血 

the gaslx'c~ltestinalla'．act ofthe nx ∞ Ⅲ rat． 

6 Drug inte~ s~udies 

The drug-~ug _Ⅲk 0n studJ~s tO investigate the 

possible potential adverse effects fo]low~ 00n0 ∞ an【 

medications Althoughthereis nO血rgiD地racd蚰 g de曲1髑 at 

the c time， such 8tl~ S shoukl be cot~ lcted to． ely 

whenthethm pel~cindex or ratio(toxic doseto m 叩 c 

d0se ratio)of dmgsism目 Thereis a r叩 list of 

血  that caIl interact ilItl~cr~ 州 m d￡b 血  ’ 

p~ mcologieal activities，pbamacQId cs and metabolism． 

ThereisI10 standardWotocol斯 suchinteraction 8tl~ S． The 

study de 印 is usually based 0]3 the pllamaacologi~ arid 

toxicologic~ 13rollins of the dmgs intended for 0onc0 诅呲 

medications Itis_Ⅲ驴椭 址 toinitiate vitro sn es血Ⅱingtlle 

early Iase of da'ug developmenttoinvestigate p。 强 1螭 of 

melabolism which may 州 de useful J／lf-~ffl~lJon Ⅸ tO 

conduct／n studies． A phatrmcokilletic sc 瑚 is also very 

usefulin detemli．ing alteled sem  concenWatiom of∞ e血 】g 

which under the inttuenee by anether dmg when they ale 

a由Ⅱini啦盯ed concc~n；tantly 

7 MuIa口enI嘶 te乱 

Thisisto e'caluatethe dIy poten~ ． Thereis110 

definitiveg delj力efrom 瞳gmai0fy日g盯Ides as tO the scope arid 

dmiI唱 of eon~]cting g~ otoxlcity studies pep(ide arid Plo n 

吐I口印eIld ． The FDA d0es ilOt require genotoxiclty studies 

僵 to Ph I di血 粗 证als wtlereas I曲 c 吼；c姆  

studie~ale此 】ired by boththeB巾]pe锄 0加叩 arid Japan 

For global pro,~-t license印pIic Dn(PLA)，恤 fo1]ow~ 

ot0菇dIy studies genea'ally cl3111J1．1~edI 

① ／n vitro bacterial 1]lm1]lm1]lm1]lm1]l~ on a．~ay employ~ sahno~lla 
typlfim~ um／hlsCldine rever,sionL~J w h wifllout tlle 

complelaenm~ Escher~hia coti／tzyV．~len revev~oa rest- 

② In vitro Ⅱ cell genemaltalion assay(IvIC(3~) 
employlngthem 呼 celll 

③ ／n v／vomi~ leitestinm【砌 b∞eIn TD̂vL”]． 

No angle geaotoxicity ㈣ is ∞pa“e of de∞ all 

genotoxins． A core b．~ ry test which offer diⅡl唧 【gelletic 

targets should effectivelyidentify a Ⅱ 0IlIId 髓 its genotoxic 

potentia1． 

8 lmmur日 en|dty testing 

"INsistoidentifythe~nmItme re印 thatwould Ⅸb∞ 

advea'se effects a／ld／or ma~alidate co~lusiom that 虹 be 

reachedintoxicological sflldies． Pe 出 arid p【oceinstendto be 

-mⅢllm0窘 c in r●∞ ．ho 0粤 sped髓 ，dills immmogenieity 

tesli~ data generatedfrom lab,ratofy atlh~lals haslimited usabIe 

infcrmatil~a becausethey 印 tOt／ae~e animal Species 

Ar~ ody工c印0nses日Iefrequently s。enin】a 曲 锄 

models afte~2—4 wk of仃e剐n 1-l~ ver．the antibody 

dc pIne| inthesetest animalmodelsmight not be necessarily 

nel】t izirIg the pIlⅡmac l activities of the g The 
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in皿n】ll0嚣 is not necess,~a'ythe primly c0∞锄 in clinical 由 Ⅱg24．-9611 afte~adanimllallon． Ifintitation and／ofk 0Ⅱs 

rise of n ．sael~asinterfe~m (Hobs∞ WC，Fuller occurred， 曲】p砒d0粤=ic cvalll~ slaodd be carried叫 and a 

GB Species selection for safety eva}啁咖 of bio~echnology 叩ec瑚 revem'bility study s／x~ald be pe Ⅱed 

p,~ucts 捌  SyⅡ 衄 FⅢ 、 
In~'m tioml(bn艄 of1如 0 。 ． 1966，Tokyo．p 55一 一 

71)and htmlan grow~h m0IIe【 】 1 RawlinsMD．Adve~．e reactionsto drugs 

Interferon iildlJo~$ at~ ,ody formation in a significant ]3t／Vled J脚 ；282：974—6- 

∞ of patients~ ting 【m the and of 2 GB，№b wc priⅡ In：G日d sc 

劬 血 i∞  0．I This Jni蛳 be d 一l dng 雠 Ⅻ 妇  is ，editors- AⅡI珊lm。ddsin Toxicology 

inlerfem~ in clinical u8es Gene~Nly t／ae intravenous r~ule New Y ：h D拙 日；l992- p 675一 

幽删 to be1麟  tnII帅雕  than妇 10I衄s． 赋  3 A唧 PF， DwG，础 IQ-I hⅢ 乜ip枷  

ofcil℃ aD 目 influence phaIIna ∞ aI．d me oftoxicity 即 Dm for 

曲 ma。odv刀amics ofthe 呻如 ，ie，a sp∞ elilnil呲i∞ 血e 芦 c【s- n0c刚  萨 of由e seamd In晒嘣 饥 0 骶。嘴 0Ⅱ 

‘eiⅡ∞ o f 出 Ⅱm ca1 activities． A } 993 一 。 如l 1．1K "file 

-恤舢analysis of血】g exp0劬 levels ar levels Q舶 咖 ofBd触№s； ‘P 
州 1mp【删 to恤  

．  

of Tedmlr~ for of 

Det~endmg 恤  anⅡe of 唧 。n】 Ⅱy，snldy m
|IⅡ∞  h  l lone． 蛐 s of 虹 s∞ d 

珊衄 m哩en蜘哆 of pe呻 讲 田埘 ns 删 s 珊妯 黼 In妇硼 洲 0  嬲 衄 Ib血 皿  ； 1993 24 一 拍 ； 

~~npficated 舶 ⅡI盯削  · Some p彤 form 0d蚰d0
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