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AⅡ讧：To stndy the long．term t0xid七v of modified 

~ inant human ttlnl~ nec如sis factor( n NC) 

．m Macaca nndatta compared w曲 recombinant human 

ttmlor necrosis factor ( INF)． METHODS： 

~TNF-NC 93．9．3 GU／I ，and D 62 GU／ra2 

iajected iv daily to I6 Ma~TtTcG nm／atta for 1 

蚴 Ih and 10 d， re叩ec删 y． H矗njm嶂 ， 

chemical，urinalysis v~ues，E(=G，gped丘c anybody， 

bone nⅢ Dw ．and pathologic profile of organs Ⅵ∞  

m朗飘m丑． RESUI腮 ：No瑚 Ie adverse effec~ of 

~TNF-NC flxlnd _m spite of anorexia in 4 

monke~ andpal!：,~bral edemain 2m0口ke of93GU／ 

group． Besides，in IbTNF group，the injtry of 

five~r and ~clneys， the decrease of dy血 on， the 

plalebitis．and thrombosis at rejection si把 occurred． 

Both出I camedthe 0由】c 咀of speci丘c aI岫b0dy． 

00NⅡ  USION：No serious~dverse effectsofIb1NF． 

NC found in 矗̂ mu／atta． The toxm'ty Of 

IhINF．NC w笛 muchlO th∞ IhatofIhINF． 

Tumor n~rosis factor-~pha( )is cytostatic 

and／or cv呦 xic against Rlmo~ in tro and vivo． 

=le recombin~t human (Ib ) has similar 

ac vi es to those of nattlral human 1NFL 

Howev~． me adverse eff ts wefe shown |n clinical 

and animal experiment．so i坦 climcal application was 

limi~d． 1e stnlclui*e of amino~rminal ofTNFwas 

closely fela ed to ~ fittunor activitv． and that of 

carbo~ l lenllinal was fela吲 to its to)【icjtv The 

modified recombinant human turrl~ n~rosis factor 

(~TNF-NC)is aIlew active pin．in based onI士l ． 

At its carbo~l~maina1]57一Leu was taunted to GIn． 

while at the amino terminal 7 arfliNO acids wefe 

deleted，and P[o Set Asp at 8。9，10 posi~on wefe 

Co,Teso,xlaen~ 位 Plof YUAN Bo-J~ Phn 860l_65* 7018．ex1 

7ll田  

Receiv~ 1997~1一∞  AccOrd 19974"0-15 

tauntedtoAre,LysA唱respectivelyl0modi毋 TNF on 
purp0se of increasing its anfitum~ acnV and 

decreeing its t0xicjcy． Experimental phannacody。 

rlamlcs dernonsⅡated that I士l1NF-NC was superior to 

I士l1Np引． hI this paper，the long·term c0 ity of 

~TNF-NC jnMacaca l n was compar~ wjl11that 

of I±l耵  ．s0 as to provide experimental eviden~ of 

safe~ for clinic~ tria1． 

~TNF-NC ~,ial Nologic~ act／~ 0f l00 

GU·L and specmc ac 时 of 800 GU／g protem，d 10 

GU’L一 and 30 GU／g w∽ manufactmed bv Department of 

Neurobiology。f Seco~ Military Medical Umversi~． Both of 

the ⅣO吐aI1ids were a 0一e舒 and Ixanspare~． They w∽ ~ored 

at一14℃ ．and weretclepared m saline before use． 

M onkeys Mo．c~a nndattafrom Anhl1iProvince ofeither 

， age 2—4 a，weighing 2—6 kg， trainedh  4 wk 

before expelJmcllt． 

1aollg~t~'m toxidw ．m monkeys~ ’ 】 M~aca nndatta 

(8古and8早)Ina'n瞌 ed|n se 嘣 cages峨 dividedin协4 

grollps，4 monkey~gamp(2 0，2旱)． 1)n0ITrIal sali~ 

c (Ns)；2) 肝 Nc 9 3 GU／ iv daily(15tin~s of 

the recommended clinical dose)for 1 month；3) I NC 93 

GU iv dedly(150tilr~$ofthe reccar~ended clinical dase) 

妇 l month：4) 62 GU／ iv daily【lootin~s。fthe 

recommended clinic~ dose) h  10 d Geneva1 sympton~． 

hematologic，chemic~，面n 出 values．specific a b0由，and 

EOG w∞e 0b∞rv酣 H 。fthemonke~ in e．~ch 脚 wgl'e 

kill~ atthe end ofmedi~~ ．and the o~her half w∽ ~lled 

after another l5_d recovery p od h  pathological and bone 

nlⅢ w ex柚 1inati∞ ． 

Smtlsdc analysis Dam w∽ expressed as X ± and 

arIaIy硎 by f【e ． 

General nIp咖 s hINS group，there 、 fe 

n0 al~lormal changes in moor aefivi~。胁 d-intake， 

body weight，stool，urine， fur，lacrimation，Imusea， 

vomiting。salivation，amyos~sm and the in1~tion s ． 

The 删 一intake of low d0se of rhTNF-NC group 
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slightly decreased．and that of high dose of rhTNF·NC 

greatly decreased． while that of 内TNF group 

extreamely decreased(T出 1)． 

In high dose group of rh F-NC and rhTNF 

group， esr,eeiaUy the latter， the monkeys showed 

lassitude．the activity obviously diminished， and the 

fur was loose and mat． After the first medication． 

~pebral edema occurred in these 2 groups，and the 

edema in half of mookeys in high dose rhTNF-NC 

gnxtpwasmodel'at~ormild，in rhTNFgroup，2mild， 

1 moderate． and 1 s ere． There was no obvious 

palOeblal edemain the other 2 groups． p~pebral 

edlmla lasted 1—3 d and disappea~ stxmtaneously． 

On d 8 and d 10． ttlere was separately a death in 

group．∞ the grc~p received nD longer TNF 

after d 10． 1tIe t．xly weight of I 岬 was 

decreased bec．alls~ of the reduction of food-intake． 

There was no significant diffc,．／'~nce between groups in 

rectal tempevaU~ ，heart rate。respiratory rate，pupil 

size，1I lead P wave，R wave，P—R interval，QRS 

complex，Q—Tin~xva1．andTwave ofBCG． 

Hem atologic 自固咀面畦ldm-s RBC．Hb．and 

ttet of rh1NF groupweIe notablylowerthan those of 

NS DIlp(T曲 1)． MCV andMCH of high dose of 

rhTNF-NC were obviously higher than th0se of NS 

Dup， but still in non／lal ranges． There were no 

abnormal valuesin there taining values ofRBC． ． 

ttet， M cv， McH， M cHc， 、ⅣBC， and Dc． 

coagulationtime，and platelet count． 

Serum ehe~ eal 锄鞠 No significant 

diffc~dlces found between groupsin semEIlALT． 

AST，ALP，1P，Alb，BUN，Crea，Tch．TB珊 ，and 

Glu． But in 2 monkeys of rb．TNF group， the 

preagonalAST(各 5 do258 and 982，早 l1 d0154 

and 1050 nmol·s ·L )，BUN(0 5 do 4．35 and 

18．4，早 u d0 3．82 and 12．4 nmaol‘L )and 

Ctea(0 5 d066．6 and l跖 O，早 u d063 4 and 

101．0 m0J·L )obviously increased．while in 

NS group the -i- AST 312± 56 nmo1．s．1· 

L一 ．BUN 4．9± 1．0mmol·L一 ．Crea 73± 11,ttmol· 

L一 ，which showed the danlages of liver and kidneys． 

UrLimlysis No abnormal changeswerefoundin 

8 urinalysis values： urinary nitrite， pH， protein． 

gIucose， ketone body， bilirubin， urobilinogen， and 

occtllt blcod． 

PatlaologJeal exanlin l The major 

pathologic changes in Ib group were found． 

Vacuolar degeneration and hemorrhagic necfOsjs of 

hepatocyte，and degeneration even necr~is of renal 

tubular epi~ lia]cells occurred in2monkeys． One of 

them had phlebitis and thrombosis at iniection site， 

which weI己toxic pathologic changes． After recovery 

perioa， the phlebitis of 2 monkeys recovered， and 

solTle hyperplastic fibrous tissues remained around the 

blood vessel(Fig 1)． 

Bone nlllltl,ow examJnalJort No abnormal 

changes were found but all the bone rllarlroW cells of 

0ne of the IbTNF group w lower吐m  NS group 

whilethe shapeswere norma1． 

Anliserum tJter examination Only 1 in 4 

monkeys oflow dose of rhTNF-NC group produced 

Tab1． amI窖簋 offood．in'aike(]F-I)．RIIIlC．1Ib．胁dItet．m Ion-term．toxicity of rh'ITNF．NC．m Maca~ nnt／atta． 

1l=4 m 畸 s． ±s． <0．05，个《0．O1 (1)． 个《0．05． <0．Ol (2)． 《0．O1 (3)． (clay 

before翻 血lish咖 )． d．f clay 0fwitladraw 
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Fig1． vatholo~c ehang~afterl∞  temlt~dcitytest oftrhl'NFin眦 m (stainedwith rm ) 

special antibody．Theratio ofhigh dose of rhTNF-NC 

iI1龃ⅨLsedtO 2／4，andthefiterwas rather high． In 0ne 

of2 survival monkeys of rhTNF gron p，antibody Was 

found． The titer of antibody reached maxinlUiTI level 

|n 2O一3o d afteriv both drugs． 

D玲CUSS10N 

Administration of rhTNF-NC and rhTNF in high 

dose eaus~ drEdlless and dispiriting． Moreover， 

weight loss and an emia occurred in rhTNF group， 

WI1ich was in con fomtity wi山 clinical reportsl。。“，but 

no fever， shiver， hypotea sion， and diarrhea were 

found． transient wapebtal edem a appeared in 

l一3 d afteriv rb NC 0r n  

The decrease of~ tJlron suggested that high dose 

of rhTNF could cause allemiainmonk eys． 

rhTNF caused damage of 1iver and kidneys in 

M acaca mp．1atta．Hepatic transferase and re1]al functiOI1 

_l● 一J ●c 一)I I口竹■● 口ooI丑 
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were abnormal，which conformed l0 teferenee l8】． 

Pathologic examination als0 showed the damages of 

liver and kidneysin rl11NF group． 

Besides．wefound the phlebitis andthrombosis at 

injeetion site． Biopsy oftheinjectioo sitein alimited 

number of patients revealed a mixed cellular 

_m脚tration． 111e infl~anmatory reaction consisted of 

induration and erythema peaking at l一3 d and 

resoNingwithin 5—7 dL ． 

111e antibodies appeared dose．一 ativelv． It was 

suggested that the pl~hlClJon of chug resistanee should 

be naid attention tO in thelater clinicaltria1． 

All toxicities recovered in 15 d after the last 

medication． rhTNF has been found tO have a plasma 

half-life of approximately 10．5 mill and less than 30 

rain in mlⅡi∞ models and human respectively~ 
． S0 

thiswas probably the∞as0nthat rh1NF did not easity 

ca1Jsetheirrevecsibletoxieity． 

rh1N NC 93 GU／l daily injected iv Macaca 

nmlana．no ,severe dmg．induced toxicity Wltg found． 

By contrast． rh1NF 62 GlJ／rnz caused obvious 

toxicities． It WItS demonstrated that
，
the toxicity of 

rh1N NC wasmuch lowerthan that of rh1NF when 

safne active dose was used． and rh1NF．NC may be 

saferin eliniealma】． 
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新型重组人肿瘤坏死因子对恒河猴的长期毒性 
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目的：研究新型重组人肿瘤坏死因子 (d11 {F，Nc) 

iv对恒河猴的长期毒性 ，并与重组人肿瘤坏死因 

子(rh1NF)作比较． 方法：l6只恒河猴分 4组分 

别每 日 iv INF，NC 93和 9．3 GU／n~1个月 和 

dm 63 GU／ 10 d，检测其一般症状，血液学 ， 

血液化学和尿液生化指标，心电图，特异性抗体 ， 

骨 髓，对 组 织 器 官 作 病 理检 查 等． 结 果 ：iv 

rb NC后除大剂量组出现纳差和部分动物眼睑 

水肿之外，未见明显的药物性毒性反应，而 rhTNF 

组除上述反应外 ，还伴有肝肾受损 ，红系降低 ，注 

射局部有静脉炎及血栓形成等病理改变． 此外两 

种 1NF均能使猴产生特异性抗体 ． 结论：thTNF- 

NC对恒河猴的毒性比 rhTNF要小得多 ． 
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