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UNITED NA nONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Monitor 
Issue lbaber lS /5=/-32 January /March l 986 

Dear Reader. 

lbe first quarter of 1966 has been quite busy aa far as the preparation for 
the establishment of the International Centre tor Genetic Engineering and 
Biotechnology (ICCEB) are concerned. lbe Preparatory r.o-ittee of the ICGEB has 
established a speedy procedure for the selection process of the Director and the 
Heads of the two components which will be co.apleted before the end of June, before 
the next meeting of the Committee. A number of advertisements appeared in the 
major scientific journals for applications to the post of the Director and the 
response has been very gratifying. confinaing the enthusi,sm of the international 
scientific community for the ICGEB. In the next issue of the Monitor we shall 
hopefully be able to inform you of t~e names of the first Director of the ICGEB and 
the two Heads of components at Trieste (Italy) and Mew Delhi (India). 

A specialized workshop on biotechnology and industrial C081odities was held at 
Trierte during Karch 1986 which was intended to give a sharper focus to the 
research areas which the Trieste component might a6dress. 1he workshop was notable 
for the high quality of the papers presented and the enthusiasm of the many 
distinguished scientists present. You will find a report on this workshop in this 
issue. 

Progress has also been made regarding the development of safety guidelines 
relating to biotechnology research and industrial processes. An informal 
UNIDO/WHO/UNEP working group considered the .. tter and agreed on a further 
programae of work. 'Dle report prepared by the URIDO consultant Hr. Karny was well 
received and a short report of this workshop is also in this issue of the Monitor. 

We are grateful fo~ the continued encouragement of our readers and their 
numerous letters of appreciation. We are continuously trying to improve the 
Monitor; however we are now in the dile ..... of having to face increasing printing 
costs ~n the one hand and budgetary constraints on the other. We hope to overcome 
this situation by limiting the number of copies printed for each issue. We would 
therefore greatly appreciate it if those readers who are not particularly 
interested in receiving the Monitor on a regular basis were to drop us a line to 
this effect. 'Dlis would al•o permit us to bring the .. iling list up to date. 

K. Venkataraman 
Special Technical Adviser 

1-1 Developaent and Trander of Technology, 
Department for Industrial Promotion, 

Consultattons and Technology 

Compiled by the Technology Programme of UN I DO P.O. Box 300, A-1400 Vienna, Austria 
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clla •ol- of tlic culCul'C -aal or of the 
,,.., culture i• areater tlla• 10 Ilcrcai ..... 

l. 'Iha wrk ii carri. .. out vitllia coatai ... 
faciliciaa. 

Wbila the propoa .. auWdi .. a att priurilr 
directed c-rd• fe-racioa cacllllolou, tM 
coarai-nc t1M•CUicacio111 sad Ol:llar praceicca _, 
be u•ed H • ~Hie co deri•• sillilar coatal-t 
etaadards for other cacltllOfoli••· 'Illa pidehaea 
applJ oalf r.o •ini9uil praccic•• aad pll:r1ical 
contai-nt. 

l•••Cina nati?nal aui.tali-• for laraa-.c,la 
pniducc\on of ••ccinea ... bloloalcal pro4ucca are 
Hr"1111 aa rhe baai• of the 11110 effort. llllNcnr, 
d•••lo,..nt of cite ~HO cuidall ... • l1 currentlr in 
•b•J•llC• to ·~cercain if 1'91lar cuidellna• b•illl 
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o1 ... 1opei1 bf tba O&CD or ..._r tliacoHioa vitb •ta> 
... lmP -1• aern •o• a -"•· 

1lao WO reprea-tatift fna the llqi-1 Offi;:e 
for l!orope ezplaiaed tlaat t• lori-tal lltdtll 
Office of WHO, llqi-1 Office for ir..rope. i11Cl...._e 
in 11.ta -rk tbe aapacts oi air. tood, -tor, llioN•i• 
wate. and -cupati-l .. .,i-""ta .. llealth. lt• 
-rk cowra llotla cbeaical ... Parai.::aa Nletr. 
aioaafetr baa Mell ai,,.. special coaaidarati ... 
eapcciallJ •• it pertaiaa to foa. weer wate ... 
.._.i... Due to tlle an•t iateieat• of tlle ........ 
Stat .. of tlle &a&We .. aafet:r ••pacts aad poaaHlo 
•<l-rao impect ca 11-• ... lth of - .... 10,...ta 
ia •aotec-loe:r. a 110rki• 1..-P oa ••llll .lmpect 
of aiocacllDoloa:r wa oqaaiHd in aJuhiia, lrela_.. 
... ri• 191l. 'I.- a.aaoaal Ufbce of IMMJ/e.-J i• 
ccpcciallr coac-tratiJla ita attention - rile 
poaaiblo ad-rao ..._. llealtb ~t ot tlle 
-•ipulati- of paetic -terial ia tba lallorctory • 
tile i.aduatrial ... -i-tal a"licati- of 
llioteci.-1oa1. U1Clud111& tbO .. l'O•• 111:1' 11w101ical 
-•te. 

1lao Eawi-tal Btaltll :>anice of lllQf..., 
laaa alao a atroaa i.ateraat in •a:r naaaa:ll 
Pro&~• co•riilc .... llll a.,.cc H•••-ta of tlle 
dewlo,...ta ia biotc:-loe:r. altllOuab it ...... aot 
iaclada ia it• pna~• •a:r tacbao&oaical 
da .. 10,...c or •••caa.cat of bi~tacluNlac:r arstema 
or producta. the latter of tb&ac is part of tba 
.. aioaal Proar- - Apfropriac. T«-loa:r for 
•allb aador ita actiritica oa bi-ietr, vbicb baa 
in tbe peat also occa -r111111 vitb •- •spects of 
aafotr of biotaclmolol'J • 

lbe •iev• of UIEP _ .. CJIPNHed ..,. , ... 
tollovi111 poiata: 

la) Alth.iu&h bi.otechnolou vith iu adftDCed 
tcch•i•uc• of aenetic eaaiaacri111 could c-rat• 
coaaidarabla r-rd• for "-•it:r, tlla traaafer of 
acneticall:r Maipulated oqaai•• \a&erO-Oq.IQUaa, 
plaata. 1a&.ala, cell Ii.Dea and •:rbrida.as) from tba 
carefully controlled 1ahorctor:r !»oacb aacl &ac;tory 
••r• they have bcaa pniduca.I to the ea•i~t for 
•aricultural, iadu1tr1al or otltcr lleaaiita is 
aacheriaa acieatific. public ... political coocoru 
as -•· 1ai-1, plaat a1111 otaer eco .. yst• 
populatioaa vill be eapos.0: to ---11 larp 
aumllera ot •ucD orpauu. la f•ct, tac cn.t1cal 
area ia terms of eafet:r iHuc• coauraa vill be tho 
ea•i,_Dt• 

(b) the fact that ao aiDale laealth i11C'ident 
Ila• beea rcparted siace tlle c-iac-c of 
rcc.-iaaat DllA ia tllc laet Clccada could i.a 
attributed -i•lJ to the auideliaea danloped at 
tllat ti.lie. Tn.:r lad to 1trict coacrol oa the t:rpH 
of e11POri••ll to Ila concluc:tcd aad 1pccifia4 
concai-at procedure•· la fact, •• noac of tbe 
poatulated ...... , ..... -t•rialisad, auidelin•• 
4evalopad ":r aaa:r apacice .,, - .. , .. rel1ud. 

(cl lalati•c t~ aafat:r coos~deration• 
•Hociatcd vita lllloratory-acale aad larac-acale 
iaduetrial applic111tiC"Oa litcle attancioa va1 paid to 
an•ir~tal aod aaricultural a""licationa of 
acnetiCall:r MDipulated Oq&Dil... there U e HM 
for ....... , ... iec:r .... urea, auidel&••• • .., 
reaulacory accioa• for tile plllduccioa. field t8&Li•a 
aad releaaa of pn.oucall}' Maipulated 
•icro-oraa11h• ii.to cite n•ir-ac. 1n fa~t, H 

auc:b oqani•• v111 N eaaineercd uinlJ to apread 
and perfo,. Clleir .•eeired function in the 
en-.tiro-nt \11nc:onta&ftlJCI apphc:ationaJ ~nc:r 1nll 
iacaract with the ecoayec .. and po'enc1al ri•k• tllac 
u:r be aHOCHtcd vitn chei.r rea.,., .. e 11111 cnue ,,.,.. 
Co be •••luated. 

ld) A 11et~olo&J for •••••sins any potential 
r&lk in re I.Ha in& aeneC icallJ •R&pulatell urpnUM 
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liKl .. i• UoM •rooluc .. llJ c-llti.-1 ..tbodd 
iato tlle -1-t (u c-parc<I to la .. rator:y ... 
&Mt:etrial ecalea) ..U to ... da'll'tlopetl. eo tbat 
profJOrl1 •••i.ar.,. uaifona .,.idelia .. coD8iat .. t vi~• 
tlle la•el of a&ticipeted rialt -Y be dewlopetl. 

(e) At •n• .. t t .. acieatific Maia for rielt 
•HH-t io .. hea: liJ aaaald i4n£ifi.cati.oa; 
(ii) .,._-Tt•f!OllS• •••••• ... t; (iii) ...... re 
•H••-t; '911-4 ., UwJ rielt 
cllar~teriaatioa. 0.:a t• rielt ia cllaracteria .. 
altera.ti ... nplatosy acti- -Y ti•• be nal .. te4 
for aelacti.oa (rielt -•a-tS. la caH of 
nwi-tal applicat.•.oaa of ...-tically 
••hulat..a oq.aaieaa • ...-titatiw rialt aaHa-..£ 
fon-u. tlle •'-oe--tioaed ... nacla will be 
rat ... r difficult for -·~ reaeooe. •uc• ea: 

(ii) Lack of data oa loartesa effecta 0 

(iii) lelati ... 11 ••ll eia of nHarcllera •• 
111111rller• -...- ia tlaia field -"iaa 
••••• .... t i .. iaaificeat; 

(iw) Rielta likely to ... ...ociatad vitb tlle 
nleaH of a ai- .,qaaiaa rill dihar 
froa - caM to t• otller; 

(w) Difficult1 ia •rodicti• tlle fate ... 
effect• of r.lea...i oraaaiamt; 

(yi) llecncy Heociatad vitb nc-iD811lt DllA 
teci.oloay; 

lfJ koloai.cal ••lpie of t• holy 
coua,,.ac.a• of nl•uba ... ctically -•ipulatad 
orpai•• iato tlle aavir-t i• lacltaaa aad ia 
aaadad oa a caaa;y-caae bad •• 

<a> 1be firat 1ait1a.l etep t-nla tlla 
•ualitati- (ratbar tbaa •ua•titatiwe) ••••••--t of 
potaatial rielte Haociatcd witll tba nleaee of 
.... ticelly .. aipulatad oraaoi• .. iato tlle 
aDYiro-t -ld H to COllduct a deteilad nudy oa 
t .. euccaadal antd/or uuuccaadul iatnductioa of 
aliea orpoie• into tbe earir-t 
<••I• bio-ineecticidea. bio-fertiliaar• • ..., plaat 
veriet&••• ate.). vie~ tile aia of da ... lopiaa 
conjectural predictioa .. tboda. 'Illa raeulte of euch 
a eurftJ -ld prowida a date NM for follw-• 
actiritiaa, particularly v&tb ra .. nl to the 
d-10,...t of riat aaaa•-t -tllodolo17 aAd, 
beace, .. fatr pidel1-. 

'Die foUovi• rec-..lati- van accepted.,. 
t .. lafoirMal Workias Group.r 

(i.) A prttject wiU be uadertaua to daftlop 
•iaimal paideli••• for lalloratol)' •ad iad41atrial 
acala f•cihti••· la ao doi•• nri- •t~l 
auidali••• ... auidalia ..... /or pri•ci•la• ,.,.. 
11J iacarutio•l orpabati- will Ila collected ... 
ab1tract .. , viO • .,1a .. cioaa .. to -,. aui•eU .. a 
d1lfar, ill order co prapaN • firat draft of ..._, 
pidalia... 11ae draft will ba diacuaaad a .. 
UuUMd ac a 111111nalao• of .. ,.rca ia 4UfarHt 
di1dpliMa aad panpecei ... oa cba iaa• of aafaCJ, 
••,.ciallr ia .... l<>•i• couacdea. UIIDD viii ba 
th• &ead aaeacy ia carl)'i .. out cilia pro.tacc, vith 
••ual iaput r- lllllP "ad 1'110. 

CiiJ A projacc will be undertalta• co a••••• 
vlle&bar bi-•ta• f- uraa ... cala iaduatrial 
pr-ccic•• lllhar• aanatic•llJ ... i .. ara4 o .... nia .. aN 
Had .. , poH llaurda to•• or tile eDYi-c. 

(iii) UllP, &a co-o .. reci .. with UllDO, vii\ 
prepare • acudJ ott ci. ~•••f~~ etlll .... cceaaful 
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rel••M of ... aticallr -•ipulat .. oraaaia• 
lmicso-oqaaU- • •la•t• • au'-ela. i•ect& • ate. 
-•ipulated 111y coa-i-1 "r .av••'"" tac-i•-•> 
iato tlle .. ,,i_t <•·•· ... licatioa of 
llio-iaaect icitl••• llio-fe rtiliur•. etc. J. 

liv) llllEP will -.ocaaor a r.....a-talllo eiacuaaioa 
- tlla -ject &D a1aoc1.at1- v1t• t• lacer .. tioul 
Coafenaca oa llicnltial t.colou to lie -1• i• Aus•lt 
19 .. Ul ,...,.1 ... t •• 

\Y) If citt-taacea au-, UIEI' -1• 
,.....rtalte. ia coll-rati- vita ita Lav lla&t. • 
aurway of nwi-tel •ntecli- acta alnedy 
eaieti• UI dewlop1111 a.a ;tewelopetl ~ri•• aDll 
tbe atetua of tbair iapl-tati-. 

Cri) 11ae lillrkiaa c:r-• •area• tut it -•ld .,. 
lle .. ful to ••••H or datanai- tba •-..-•• of 
bioadaty or laboratory aafety. partiaalarly ia 
dewl .. iaa ~ri.••· ._!MU ua t• ,.a1: t- re•n 
llaa pulolialled tba lllO Laltoratory Sioaafety "-al 
... CODlfucta aawer•l llioaatety "'lraia ,_ hai•r" 
-r•••· 1lte lllO tllenfon will auney tlle i.upact 
of tneH afforta. 

lrii) lt va• .. nod tut a n•i- of eaietiaa 
biotec:lu;oloCJ Jeaa& ra.t•&r ... at• - a aloeal loa•i• 
i• ..... inlll. •o •&nod to att_,t -cla • n•i
tbrouslll iafonaatioo c-.ilad lllJ ire llaalclla 
Leaialatioa Uait. lafoa.ati- n .. nliaa ut~l 
laVI, rule• or r..,.lati- pertaiauia to 
llliotecllmlo&y. iaclud~ .. aepacte ot t ... tecla-l"SY 
relatboa to -n.r llaaltla a .... fety Ull 
••ir-tel •rvtectioa vill be aatbenlll ..,. 
C ... lled - 8 COUOl:l)'-.,.-Couotry Nl&lo 

(viii) 111!0 haa aatebliabad four lllioaafaty 
collaltorati• ~eatn• at iaatituti- vitb eapartue 
ia lllioaafacy tni11iaa, naearc"• •"" coaaultacioa. 
Dleir ••rvicea an ..,.. •••i&alll·• to ..... r •t•t••· 
tlaeaa ceatn• are located at Cll:, Atlaata. USA; 
•tional lutitut• of •altla (lllllJ ... Clleada, UllA; 
-....ratol)' Ceatar for Dia .. •• Cootrv: (I.CDC), 
Ute••• Caaada; aad Fairfield ••pital, •111ouraa, 
Auatrdia. 1lae I.CDC ... 1111 la•we epecitic aapaniae 
i• iDduatrial a,.lic•ti- of bioter.ti.olo&J• otber 
iaatitul:l- vit• eapertue an t• .. uoul 
laatitute of Yirvloay, ftaaa. laolia; 1111, takyo, 
J ... a; •DOI tba llatioul hcterio&oay Laoornory, 
Stoclthola, Svedea. It ia .. ,...,., that it -ld be 
poaaibl• to "twian Cllaaa , .. tituti-.. vitla 
daaia-tad affiliated caatnoa of tlla lCCZ• br 
da ... 10,...t of eapart&aa &a 111otac11-•oSY aafacy 
proar-• for dnelopiac -triH. A •njecc to 
do ao will Ila •••ia"*'• 

All tlla fora10i• raca-11dati- an to lie 
.... t • ..,. Cba t'-e of tbe HCODd ••ti• ot , ... 
laforaal Worltias Grou•, ia ......... r 1M6. 

l&;C;U llorlta.., - 1,otacia-l!lf ... llllluacnal 
1:-ditiaa 

~ lCGll llDl'ltallop - Sioceci.otoaJ ... 
lllduats&a& C:...0.'Ci•• Mia lleld ac triaata lr
J-7 llerc• UH at clle Iacanatioaal Caacn for 
1llaoratical ""'ic•· lta _.jectifta ... ra1 

\a) To Mii• reca•Hdatioaa for t• Trialt• 
c..,....ta of tlle IC:CZS that vill Mr ... to psowi.4• a 
na..,.r .. Haicioa to clla ...... rcla Heda ia 
e,.cUied areaa of i•duacrial llli.otac"8oloay, 
,.rcicularly tlaoa• .. - .. co clle ..... of 
daftlopi .. couacdea; a• 

(It) To idntUJ aaperta tlllo could zw~ 
ca•iucea for tlla Jc:Gll acaff poaiei .. a la Cite Ii.ft 
area• or vlao could.,,.. lie candidatae ti.-alvH. 

la ra•Hviaa tba atate-of-t11a-an of 
•ioceclllllOlolJ etlll iu •Uc.ci- for iMuHry tile 
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-rbMp •• ospaU.. allCO tM fol1-i .. fi
.ci .. tific .... i ... : 

(2) flla~tical•; 

(l) YecciM•. MEmM• ... otll8r Q11tlletic 
.. 1,..,cidu,; 

..... 1da •t tile c..tn ua 1111e C090lolcted ia ,.., 
i• ... cri ... Mlow •• tllane -jor ueu of 
ltiot.cboloui 

(l) lioc.c.mu - U• ,_._tal •tllllJ of 
...,.. •tncic.n l*tm uilia .. ....,. 
teclliai4 ... of .... tic _. pmcoia • .. iMori... 1J 
.... nc.MU. , ..... nlatiaulai,.. - _. _.ified 
etl&J98tic ochwiti•• - M _,,... ... explored ia 
t•- of p.-..Ctm of -6al pcohch ... 
•• .. to.,..c of-~ pnc••A•· 

(2) li ... terial• - ot ... i•• tile •tilisatioo of 
raw •teriale. t• pftlActm of .,.cific •
-1.oc1alor voiallat -c..k>lita •• -11 •• ltiopol,_r• 
of U...nriol a .. _.icol illporuKe. S•h 
.. ~•ri•l• ieiaiat iDcl,..• protoia•• ,.1,-.cclt ... id•• 
vitl• alli~ue pn,.rcia. - •nae. vocciaa. 
Ito-•. aotit-r apate. aotimehltolit•• •• 
aotiltiotic•• laulticida ... ,..cicidee. ~itJ 
aod epecialtJ cllaeaicoh. oc.c. 

(l) lioproc:oHi9 - ioduda neoaa:lt aod 
d ... lo,...t nlat .. to .,ec._ proc:uailia of r
Mteriala. -itoriaa..., au\1•i• iofo ... tioo oo 
C08ffnioo ratu. Jial•. •• pnMluctiritJo a• 
._tn- proc:eHi• of. producto 1tJ a wari•tJ of 
toci.a.-ee available for parificatioil ... 
C011Ceatratioo of 1tiolo1icall7 ecci-,,. -••cul ... 
?bi• r•H•ft!b vill facilic..c. tlto practical 
applicotioo of diecoftriu -•iaa f- .rou (l) 
... (2) ....... 

.._.n of tlao etaff •J -rk ia ... or •r• of 
tllue ona• •il• MdnHillc 1,.cific probloM ia 
lteelela can. qricultvn. -tlJ or c__.iti••· 

'Jlaon u • "IJ' lalP ..-.r ot 1pecific 
pnjocu cue c .. u.. • ,.ocho iapocc ia tlte 
•-top&-. -r1•. ••nfon0 proj.cta will ltaYO to 
Ito canfllllJ aod raalinical11 Mloct• Mcaau of. 
tlto liait• ro-rco• tllac Cito Cnc.n .... ot 
pruut. frojecre will llaY• to M tailored co 
~., ... roai-1 -.d•· lelathc offocu .. 
••,....r trai•i• llllouU M callaa iato •-t -.0 
projKCI are cbo .... 

._ folloviaa ia a liat of fOl•1'lo pnjocce 
•-crau .. c• c,,. of ...... "' ectiriciaa tut 
rol&ce co tlto • .,ucati• .,.... .. .. projecce an 
nwbioo• for c• triaac. c•,..•t of c• ICCSI. 
11on po1Maa • .. 1cWiocipliurJ cllacoccar. 
inolwl .. MYOral of llotla c• nHorc8' ... 
a.,licacioil araaa. 11aeJ an aoc li1t• i.o omr of 
pricric1. hrlaapa •11 ... or c.o 111Cla pnjocu 
COllU Ito ••rtallOA aa c .. Ceatso boc-• 
.,.r.c'-ol. 

,., focci• '8'Nlo,...CI T•IPC ., ...... 
_,,. 1-LMe ,.raau• Wllaria. ,.,,__iaala. 
..... t.aaia, a••t.aco ... ioal•• l•ia ..... iaa~•• 
fUariHia. occ. l 0 rineeo <-•l••• ,.11ow fever. 
i.aaH fner, l'euYiN- ... OC•r ..c&ric Yin1ea), 
fuap <..-Uiaaia) ... ltoCCeria (c.N-lo•h. 
1boloro, to•no1, c,.1aow foYOr) • ._.°"la coul• 
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,.rcaia to t• iaolatioa ... aalt•n of patlaoleoa, 
cl-ins a .. idntificotioo of aatiaeoa, ,..rificati .. 
a .. 1: .. tins of potatiol •occiae pro,.rati- ..... r 
laltorotory c ... iti-; i.ioc ... icol •• 
~loaicol •bllliea,; ootipa pnporati .. '•·I· 
wit• liw carriere -la a• woccioia vuual; tbe 
UMllactioa of ia-rol ... cell.tar ~it:r; aDd ~
doftlo,..at of adj.voou • 

(It) Scroeaioa for aev pla8r.11colo1ical 
8Cti•itie1: Effort• elaooal• .,. ... e to .,.,, ... era 
•ioc.,..ical ood .... tic teclmi•-• t;, de•i•• •U..l•, 
eeoaiti" aod nloctift acre- tor ieolatLoo of 
dnaae ... iut paraeit .. , bactori• a• fwl&i .-.f 
llOllical importaoco ia de .. lopi• c-ri••· 
'-Pl•• iacl ... acneu for .... ,, affectiaa 
oraitaioe docorltoarlaao, 70 11-dibJdropteroat• 
•JOtMH, -cl•ic acid -tallOli••• aicrotullul• 
fo ... tLoa ... oerw fvocc.Loo. UC.Mr acnooa -14 
::.cl ... ialailtitioo of Diadiaa of uafocti011a-o&•ot-
dori...t -lecvlu to coll recopcon. :;..ca •H•Ja 
c011ld M carri• _, at tbo ICQ;P a.,./or at 
affiliated iutit•tH io order to ecneo locally 
awoilaltle aicnt-iol i.rotla8 a• plaot eatrocte. 

(c) Diqmetica: Dowelo,...t of 
~.aaaoatica aod DllA/l&llA •iqaoatica for 
iafectiova, poetic aad ... plaatic diaauew vitb 
biala iocidooca io de .. topiaa ~tri••· Vors Hould 
iacl ... pnd•ctioo •• acneoiq of -loaal 
aotillo•bee 0 aati1u ciaaracterisatioo, dowlopaeat of 
.. itoblo l*A or llM probe• aod optiaiaati .. of a11ar 
coaditiooa. 

(d) lioc ... iltry for rati-l doaip of dna11 
qei .. t pat1to1•01: Projocu ur lie Ht up to 
diacoYOr or iawatipte alre.., discowered lr.e:r 
-cabolic ,.,..,.,. or f•octi- of diaeaao-cau1ioa 
orsaoi1... lsaaf.l•• of racut dieco .. rLe• VllLcb 
Ulbt M a ltartiaa poiot for furtllel' UHarcb LO 
tbu ona are; 

llalaria: 

- 111• tllJaidylate kiaan-•ilaydrofolat• 
roduc: c..10 ffuo le-oo&,.., 

- CloC..tbiooo reducta10, 
- S1atbe•i• of pvrLoe ovclaotidaa • 

- Attac .... t ~f warialtlo aurf ace 1lrcoproteia• 
co tbo .... r .... 

- Oraitaioo docarllO&Jla••• 
- locoaoitioa of 1ico of accac...._c 

(fii.rOQOCCio) io Cbo lto1t. 

lo) loftl po11.icid .. 1 ..... rcb couH Ito oi_. 
ac tlte •aftlo,...ac of •iolotLcollr-pr~ .. _,.. ... '•·I• ialoccicUea. laorltici•aJ a .. 
.,propriato doliworJ •1•t- for Clleir ..... for 
• ..., ... •l .. CI can Ito ••••lo,.. for"" aaai•at 
ioaocta 01&ociat .. villa "-• aad aaiMI dia .... ood 
for cootntlli .. po1t• Uaici• cnp prodvctioa0 -It 
H ....... fuocca 0 fUOlli •od Yirvua. 

U> lliOCOOYeraioa of •~ .. , MHarclt could "° .... •rt.ti.to to iaprOft Cao vcilisacioa ot ei ... 11 
,,, •• , .. :.rial•. oan»-reaw ... , tbr ..... 
o,Ciaiutioa of eabci• proceH•• aod Cite 
• .,1oracioa of .. .,,nae .... , -la aa ciao 
• .... ao,..ae •f the..,ltUic •• nc.-io .. c 
orpaia•. c• - of--..-• ... ia aod of 
oc- ,. caodicioao ia odor to p.-UC. ~icr 
a .. •pocialtr c110aicat1 0 , ..... acc • 

<a> ,_. r.-cacioa teci.olo111 ..... rc1a 
covl• k vodercaua co ... ,,. •• ••wlop, i• 
coll...,acioo vicla .. c.wa or .. ai1acloaa, 

• 



• 

• 

... 11-.cale. law-..i•t•11a11C• fe19911tora vith 

.. itable iut~tatioe for ue ia nnl •R .. of 
•e,,.lopilla c .... triea with tlle oia of pl'OC•••illC 
fe19911tc4 "-••r ... • ... f ... atwffo. 5pecial effol'ta 
•J' be ..... to impr- tmltit~l pnducto of f ... 
fe-tatioa ..,. tillle ... of ••-.. biotecllaolo1i•• 
io oner to improwe •triti-1 wal .. • ... Rtl.c• 
toaic b,.-p~ta. 

(h) ••19911totiooo .. i .. clleai.callJ' ai .. le 
f ... otocko: a..earch .:oaold be _..rt.._ to ... ,,.lop 
Pn»e•H•• ••ilia local n-rc•• ao fae4otocllo for 
tlle proohc:tioo of H•De••n• ... cl-4 _a,_e. 
•i- acilo '>r ottier -tabolit••• otarti .. with ,.n 
aabotrotH nch •• mtllaaol 0 •t"-l• ... 11,.cerol 
io c11 .. icall,-4efi..-i ... i.. S.itobl• oraaoi• .. 
iocl ... otnpto.,c•t••· ooconin. Coo4iu reooto 
... ..thJ'lotropbic bactario. 

(i) &~ imp~t ... •tiliaotioor 
I-.otriol biocotal,.oio io of •not hoton 
'-forto8C• to eke ttail,. vor1'. 11: pr_i,.o t'te 
- for...,, .. nl .. to tlle opecific utoral 
r-rc•• -•iloblo locollJ' • itlleRbJ' prowi4i11& 
-- plMucto for botla ._•tic c--.tioa ... 
uport. & project .. ,. be iaitiot .. •ich ii aiaM 
at ioolotiJI& -· •• ,..... or at improwi .. uuti .. 
- ..,. prvteio ... i-ri•; tlleH na,_a ahauld 
be Hlect .. frae tlulH uaeful io food proiluctioe. 
beolth core. apecialtJ' c ... icala or for tillle 
utilisatioca of locallJ' awoilabl• •'-Pl• fooelotocllo 
for ... r&J' purpo•••· 

(j) Siaal• cell proteioo (SCP): SCP for h11118• 
... aoimol f ... coo1' "- dowelopad ••i .. obuoda•clJ' 
awail•H• tocal r•-rca• -h •• .. turol aa•. 
apprvpriate celluloaic aelootaoco• aDd aaricultural 
vaat•• •• aubatrat••· .. otraioo could be •••relied 
for or hi&h prvcluci.ac atniaa Hlected. lcHarch 
could alao .. ioitioted to iocreaH ,.ielda ... ::..r 
a.,- the outrltl-1 ... ut,. of ICP oraa•i.• .. bJ' 
i.,rowiaa fe-tatioo techa~uo•. •Hlpi .. 
af f~cieat biocat•lJ'•t•• improwi• 40Wll0tn .. 
pro.:e••inc techai•ue• ... IOllOticollJ ... ineerecl SCP 
orpai•• to i.mprowe •tabolic characteriatica. etc. 

(k) &iolo&ical pol,..rai ~on io a 1-U. 
.... in doqlopiaa nuotrloo oil:her to nplac• or 
auppl-t coo-tl-1, •l•lJ' potrol-"and 
•torialo (pol,._ra, •otorpau, ._t1'11Ctloa 
•torlolo. plaotlco, etc.), with re .... blo 
biolo1icol -•. .. .. arcll effort• ••1' bo 
cotlductod to c ... icallJ' ... ifJ ... t•r•l ,.a,..r• 
btarch. protolaa, col\ol-) la oner to achi-• 
tao llOur.. PllJ'•ical proportua to obtaia -
•tor,alO ... CO oatoUiftlf •c.IT Cllolr 
otnct•r•/fuacci.oa rolacioaohipo. 

(I) ........ od ftC-rJ'I ..... llC. cooU IN 
4irocc°' at r11o doftlo,...c •f • •ic..-lol 
,.1,.NCC11arW• c11ac -u - ......,1 .. cicitJ. 
ool&-eolore11t•• wlocooltJ' ... ,. ec.billt,. oillil•r 
to ull&lla1I a-. JOC .._ a -• a-tor &lle-1 
•tobiUc,.. .. ., ... propenla• -• c z ••• 
U,.rc to tlleir .. - '1.,.reu.. ac 1-
c-oacrat ioao, -• •• Choir •ill&J' to le• 11•• 
... fil• with opocial ....-1uc1eo, -u _.. 
tllio ,,.,. of ~r-uow W!l'J ... f11l ao • 1111&or 
_.ili&J -t•l .,.., &a ....... rf ... conla., 
rocen'f Jpwar•-. •'- ia c.n -•• ...., to • 
...._.., ,..._ci.oa of ,_ .. .._. ou ... u 
acWblilt orer•t'- -u •I•"-"' fr• &IN 
awailabUltJ' of • acW-ac.lllo p_..ploo&ic ...... ,..r. 

<•> ..,,.. •lcr•t..l ,.a,_urWH: .. •'
of c:llo "'°' _..,,.. 4bweltf of -. ... iel life 
fo-

1 
i& i• clo•r CINI&_,_...,_. pehlleiallf 

•Hf• ...... lol ,.,,... ....... -lo u .. 
4i-n4 ... ._...... A ....... •ratr-

111 I I I 11 111111 I I I 1111 1111 111 I 11 111 I II I 

- 5 -

coul• lie uaclertakoa to iaolote otrai .. capable of 
•tiliili.ac local n-rcH •• f-atocke to p-.C• 
--toaic •icrobaal b10-w11rfactaoto for ••• i• •rva• 
aod c-tic fo~lati- oo -u •• i-. cleaa-up 
operatiou of od pollutioa. hl,..rk 
bi-loifien ell• aloo be .... to otailiu lle•YJ 
oil-ia._t•r -l•i- for oil traDoportatioa ... 
for a-rati• - f-1.. ....,. MCll prolvcto aR 
fo.-.. coutit•ti,,.lJ' ia fer9elltetioaa. ll'rodvctioa 
of iaicrot.ial ltiopol,_n bJ' otni1htforvan 
fe-tati- techaolou io applicale to dnelopi .. 
cOUlltri•• ""°re t .. apoui,,. ca ..... Jdrot• ••ktrat•• 
are .,,.i la:. lo. 

(a) Soil coaliti-ro: ... urct! cool• be 
aiamd et t,.. de,,.10,...t of tec1:aotacr 1or oa-falW 
praductioo of polpaccllorida-produciaa 1111 ... -. ..... 
011•• (c,..llObacteria) or 1nea/rad .,,.. to pro•a•• 
ooil c ... iti-ra ... wwr"T•t-lioa ailo for ... 
ia ari• ... -i-ari• n:i-•. SU.Har teclto01oSJ 
io •-U. oucceooful ia pwrta of tillle tMaten US&. 
•itroaea-fiai .. c,.-teai• -•• be tile preferred 
aa•ta. but 1nea/ro ....... cooll aloo ......... •iac• 
botlt an autotraplaic. pltot.o•,..Caet&c orpa&-. 

(o) &io-.aheoioa: Atllleoi- of aicro-orpai•• 
to eurfac .. 11J -•u of ae::nt .. pol,.oacchoride• io 
a llaoic .. o:baaio• of biof-liaa. aicrobial 
patllo..-oio. 01111 -.c aicrooiallr p..-tri 
opoila1•· loa .. rcll oo tbe polJ'Ncclloridea iawolwa 
•J !eacl to aoluti-• to tho•• pr..,1- •• wll H 
to tllo dnelo,...t of uooful - polJ'NCcllorid•• aod 
proteiao. 

la order to eotablhll •• -iataia a roaearclt 
faeUitJ' of tho h~ot ocieot1li.c ota .. onto, 
cert•ia ba•ic capobiliti•• are "••ired to oupport 
all Hpecto of th• oci-tific proar-• lo be 
uodertakell at the ICCZ&. DIPftdi• - lllc choice CJf 
projecu, thooo cou1' ioclud• t• follori11&i 

"°l...:olar biolc17i Studio• villi llUCleic aci•o 
(a-tic •o&ia .. riDC ....... ae&aa, •J'atHHol. 
hoot-.octor •J'•t-. ::.ooiaa oad eap .... oioa ia 
prollal'J'oteo •ad allk:ll'J'Ota•. 

a.-iot11i Protoia purificatioa. oaa,..lop, 
protoia ... -oc• dotoN&Utioa, pope• •J11llto•~ o, 
pllfdcal c.._iocsy of ll>ioloaical •lecoloo ... 
ut•r•l proluct iaolaUoa. •tnccun .... •J11t11ooio. 

&ioc-.lcel !Siaoori!!ll' •lo-tor ... , ... 
fo-tatioa. prMul:l nc-CJ' ... porificoeioa. 

•icnlliologs lltodioo of iaicro-orpaiw, .-.cico, 
pllJeiOf .. ,., CM 4owalo,..ac ef -1 oc-& .. 
.., ......... coltoro •i•t-. 

Clll 11t..91 .... CJ'otic cell cult11n. ~lap, 
iacl .. i• aaciW, plMMdoa _. cultoro -··-·· 
laf•-tlcos c:o.,.tU.. ... •na-'• .. .,.li .. 
to c'9 ... I,.eia of acn.cc.re ... fo111Ctioo of 
lllolflaiul -1oct11oa, ~ri ... coot•l of 
iaoc-uci .. , .. ta Noo aoceeo ... -i•o&ioa 
fMiUtlee. 

'Ille for ... U.. lioc of allill• _. ...-.ili&ioo 
.... lei .... , ........ pr9f0Ml a.r ......... 
...-lucioa, •tell ..._,,. N tllo pNrop&iwa ef &M 
8iNCtor. 

le i• ,... 1 h• c•c cllo Trio•to • ..,...., of 
, .. scma , ........... c ... faoih&lo• -•ou. of 
a -c•l •iaf..- ...,.car P1o• ..... co&'-9 ia 
.... i.Nrocn, .... iocU.. •f JC. or •'- to•loelo 
loto.rfMM 1rit1t tllo •Hfr-. llhlclt 1.cihc ... •n 
-Wimwl .... clol to ...., .. cllo •lfM'-' •'
of •io9&Uia ...,.coca ... , Wftl , ...... , •• acUH 
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to .. ta ........ a4aiaialtratift .. u proc:H•i•· 
It ia '-rtMr rec ,.,. t ... t tM 1c:aa ••t .. liab a 
c .... rer -tvorll li.liki .. affiliat .. c..r.na a.t 
otller .,. ... riata iutit•tia.a ia oner to 
facilitate c-ical:i-. It ia alao .. wiaallla 
t ... I: l:lle Trieste c-.--1: Ila au .... 1:0 u1:Hin llla 
HCaHaat CilllP!ll:al:i-l facilitiea of tlle _ar..,. 
1crr ..,. a "net liakaat -..1• IM cc.aaiAlara. 

.. nc_.i .. fa-uti- c ... citJ to 
au;.port tlla n•Hrcb ... traiai• proa-• of l:lla 
1ccza •'-"l' 'aitiellf c-i•t of fiwe 20 litn . 
faln9elltara vitb ~•itallla iutrumemuti- ia additioa 
to a .,....r of ... 11ar uaita (2-lO litre capacit7). 
llaia coafipratioa vill prniAla tlla fasmeatati
capacitr ...,... for raaearcb a.t ••welo,...11: of ...., 
procuae• ... for traiaiaa ia f•-tati
tac-lOIJ. la ..Witioa, tlle Triaata lalk>retoriu 
of tlla ICQ;I ai-tl• ~Uler iutalliaa a 250 litre 
fcraeauti- facilitJ, iacludi• dolnaatn .. 
pnte:•••illa .. ~i .... t. 

lt ia 1ac__.e4 that •uriD1 tlla earlr rear• 
of oparati-, tlla Caatn ab-ld DOI: aaubli•" 
tcclulolo1icall1 complex ... axpaaaiwe oparatioaa, 
auch •• a laraa-acala pilot plaat <•·I• 
l,000-5,000 litna), ll-raf crratalloarapllJ, or 
c-puter anpbica. llDvawar, ii: ia ura... that 
collaboratioa vitb otllar iaatitutioua be iaitiatad 
ia onler to prowide accaH to aucb faci.liti .. a. 

lt ia undaratoocl tbat tba ICC&a Triaate 
c-poaeat viii iaclucle • full c-pl-at of 1-ral 
aupport aerwica1 aad facilitiaa, aucb aa a .. cbiaa 
1bop, aa elactroaic1 laboratorr, a 1la1ablovi-. 
facilitf, • c-.re1acaaiwe 1cieatific aad tacbaical 
librarr, and aai .. 1 faciliti••· 

lt 1boul~ be DOtad that out1taadiaa 1ciaatific 
facilitie1 aad .,.....,.r are locat .. ia tlla Trieatc 
area that could coatrilMate to tha •~ieatific 
actiwitia1 of tha lCCEI. for example, there i1 the 
Uaiwer1itf of Tric1tc, tba Iateraatioaal C:.afrc for 
lbeoratical fb1ain (ICTP) and tbe Iateraatioaal 
Scaool of AdHaced itudiH. 

1be 1cc;&1 1bould .. iataia coatact vith tlle 
c-itcH cllaraed vitb tbe coutructioa of 
11ac:brotroa facilitie• ia tb• Triaat• area to ea1ure 
cllat clle ICCZI caia utilin tbe briabc l[-ra1 aource 
for protaia cr11ca1loarapbr vllea it lllec ... 1 
awailalllo ia tbroo to fiwe 7aar1. 

Traiaiaa abould be aa iac .. ral pare of cba 
r1Harcb fuactiou of Cbe Ceatre. 'Ille ICG&I ll:aff 
1llMIU include illdh,Wual• .vith outata .. i• 
c..,.c_e ... •tiwatioa to provide rraiaiaa ia _..n lliet11cllaoloar ... llioc .... ical aaaiu•ri•· 

lllcept ia 1,.cial circ-taace1, naiuH vill 
be a.,.cc .. to llaYo • l'llD or •••'••loac ••ar•• 
before c-aaa ro tha ICG&I. TraiHa• 1llould ba 
-wraptl co ,,..... period• of up to two roon at 
rlMI ea.era co wort oa all a1poct1 of cllo projocc1. 
Traiaao• 1lloult1 llriaa clioir aood• aad prioricioa to 
tlMI ea.en aad 111.ould bo owcour1pd to ••iacai.a a 
rol•t'-tbip virll CM ICGll oa ncura co clloi.r .._ 
c-cry. 

Ill .... ic&o•, ell~ Coatre 1hould provi.do allort, 
i.acoaaiH crai•i• tlll."ou&h uon•hop• alld 1ho1't 
cour101 i.• apacific area1. lt i• aoc1d that aa 
oaaociacioo witll variou• iacoraatiODll oraonisacioo• 
•r fac&licaco Cho pla1111iaa ... fu .. i• of 1uch 
covr10a. 

'Ila cra&aina proar .... 111ould have .. 1,iple 
co.,....u, .. iadicatod ia Clio wn proar-. 
.... iacl•1 

(I) ... i .. r1 llJ difCia&ui1liod ociaaCifCI vi1icina 
clle C..cra; 

- ' -

(2) llorll ... P• or allort couraea lmralioo - n-ral 
.. ,, to f-r veeka) to teach apocif ic 
tocbai•-• or 1oabjoct araaa ot iaiotecbm>loCJ• 
n. ... courHI wc::ald ... aiwea ., lb• par.aMal 
or wi1 it iaa ataff; 

\)) baearcll fell..,,.ipa of - to t- rear• to 
eaaiale wi1itiaa fellova t~ ..or& oa .. J~r 
roaearcb projocta; 

(4) .la-· iater.ati-l •TIPO•~- OD 
iaiotocaaoloaJ. 

tr't~bl opporc-itia• •b-14 be pmvidad aa 
deacribe4 allOYe in tllM anaa of: 

- lloleculsr bi.01011 
a..tnrr 

- llicnbiolou 
- Glll bioloar 
~ lioc ... ical ... i ... riaa 

lafor.at iCI 

It vaa felt daairable to offer • .,.iaara or 
abcnt cour••• c:oacenaiaa the c:-rcial aod eco•-ic 
context in vbich biotocbaolo11 vill affect the 
d•,,.l~piaa cowatriea. 

A hit of doc-ta pnHated at tbis -rltabop 
aar be fouad ia tba aeccion aarkad -1io-iaforaacic1" 
in thia lloaitor. 

1111 aad other oraaniaatioaa' -• 

~ocoa.I 1ea1io~ of th• C...ittee of Expert• oa 
liotecbaolou lawentioua aad ladullrial 
Proerty, Caaewa, F7 February 1986 

Tbi1 ••Hioa va1 coaweaed 1tJ cbo 
Director Goaoral of tbe World Intellectual Property 
Ora1nizatioia, V1PO, a1 part ~t the 1'8ia/ll7 proar
of tho Iateraatioaal (PariaJ llDi.oa for the 
Protectioa of ladllnn&l Property. 

Diac:uaaiooa var• baaed OD a report prepared by 
tho Intorutioaal lunau of VIPO, natitlecl 
"Jlldull:rial Property Protection of liotechaoloaical 
laveatioa1". 'Die C...ittoc of Exporu c:oaaitlered 
tbe ropc:rt ia detail, •t•rtiaa vith Part• Ill aad 
IV, tohich co~caia a tleacriptioa of tho aai1ciaa 
1ituttioa. luh•••uaiatl7, Pare II, vbicb doala witb 
po11ibilitie1 for illprow ... iac of the exiatiaa 
1ituttioa, va1 c .. licloru. 'Dao C:-ittoo auu••t•d 
to Clio btoraati ... l lureau of VlPIJ tllac it coiatill!.>a 
iu 1rudy of tbe •ueacioo of illclu1crial propartr 
protoccioia of biococllaoloaical iawoiatioa1, caaiaa 
iato acc-t Cho "iov• ... n .... duri• tho aouioia, 
ia preparatioa for tho ... c HHioa of tha C-itcce 
of bpor1:1 to k held ia 1917, 

1n preparati..:a for tho aoat HHion, cha 
IataraaLio11al kr1au -1• carry out a It,.., of Clio 
aai•ti• 1itu1tioa vich ro1pocc to tllo laaal 
protaccioa of •iotocbaoloaical iavcacioaa in ••~h 
fio1' of •iocaci.o1011 wlloro diffarnt foswa of 
protoccioe .. , Ila avai.lailll• tproce11, prod.ace aad 
u•• protaccioa ia Clio tiald ot plaiac1, aniall• and 
•icro-orp•i•••• aad ia other area• of 
biotaci.oloar). 'Dli• 1cuclr 1hould include, fvr the 
variCNI area• -ncioaad above, aa aaolyaia of tho 
aai1tiD1 po11ii.ilitiea of pnttectioa, or lack of 
protoctioia, i., pacoat• aad/or bJ plane or ani .. l 
vari1CJ riallc•, a c.'.119parociwe aaalr•i• of protection 
of plaac •ariocie1 ulldar Cha UP<W Cotlvaation, •ncl 
aar pataat protoccioa wtiicll eaiated or which could 
be 01tabli111ed for chat are1. Thi• vould incluclo •n 
1nalr1ia of •ua•CiODa 1uch •• ••hauation of patent 
ri111ca •Dd dcpondneo of aa iavonr.ion oa another 
iiaYOntioa. 1ho ICIMIJ of cha latorutional 1 .. raau 
would, aacurallr, cake inco accouiac •n1 furcllor 
dov110,..act in CllO field of indu•Cr&al property 
procoction of lsiotaci.olosical in•1ntion1 of vllich 
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it i• illfo..-1 llefore U. _.t •-•i- of tlle 
c;o.uu .. of &.fert• <- lqidatm or 
j•ri11t>rwlaDC•• or ..., .-laiai9trati .. pr.ctice•). 

Vita. rH,.ct to tlle •Pt- of •e ... it .: 
mcm-ors_i_ ..... r tw ....... t 'lreaty. t .. 
c.-itt• of Eaperta ..,....t.,. to tllle laten.ti-l 
•-tut tloe .-•tiamo nU.. ia t .. lflfO re,.rt. 
_. U. c-ta .... ~ tllle 0-.itt.- of lqierta. 
••l• M ...-&ttu to tlK: AumillJ of tllle .... ,..t 
Uai- wicb coul• -t i• •• utraoNi-rr -•i•ri• tlle fin: ulf of 1•1. 'Ille ~lJ of tlle 
.... ,..t U.i- could. i• partic.lar. _i .. r liOlt 
Car it -1• b« feaaible ... 4-irable to eatabli• 
clear priaciplH H to W.t coul4 M 4epo9itd •• 
•icso-oqani-. Oace tbe a.. ... 1, laad reac._. a 
coacl••i- oa tbat •-•tioa. it -1• i.a .. to !le 
e-Ued Wether ... ca. ·" coaclo•i- ~oired a• 
- t t ia tu lepalati ... ..aer tlle ..,.apeat 
'l'r9atJ or lllbetller a• aar ... atat-t of tile 
Aaa...,lJ -1• M aofficint ia oner to -•re tbe 
dHired clarificatioa. 

.. l!latory iaauea 

OIC8 iaitinea - 1tioteci.-1v aaa.eliw 

I.Ht o.c.-.r, after ..,,.ral JOara of d-t•. 
tbe ad Mc llorki• Croup - liotec ... lou of tbe 
Orp~oa for k-ic Qr-operatioa ... 
Daftlo,_.t (OECD. Paria) enftad iaten.ti.Hal 
paideliaH for ue of tu c:ec-loar ia i .... trr. 
aaricoltora aad tba -•ir-•t. •• lfor)iq 
Croop'• auepatioa• are preuatlr ki• naloated ~ 
tbe uaaaittae for Scieatific aad Tec ... loar l'Dlicr. 
tb• appro•iq illcMIJ tlant OYaraaea OICD polici••· If 
tU, are adopted bf tbe C!IU:D. tu r~i•ali ... will be 
tbe firat iaterutioaal aa-t - tlle nplatioa 
of biotecllaoloSJ aiace tbe Aail ... r coafereace a 
•ecade •So· At tut -ti ... 60 taip-laftl 
1o•armmaat repr••-tatifta qr ... oa tbe •trict 
reHarclli coatrola c:ut are atill oltaer... in -t 
recoalti .. at-DllA laboratorie• arooad tlle world. 

Last October tu OICD relaaaed a report 
datailiaa ic:a poeitioa oa intellectual propartJ 
ri1bta, apacificallJ relatiaa to biotechaolOIJ 
patnt lava ia OECD'• amber uti-. 

1lle OICD pideliae• pro,..ad ia o.c.-.r focua 
ex; the uH of racomiaa•t-Dai tecliai••• in laqa
acale i•u•trial. •1ric11ltoral aad -•i~tal 
applicac~. ,.., apaci(J tbe kiMa of alter• 
aicroM• ... plaata cue •i1i.t .... .......... to .._ 
llealtll, eitber ia cha 110rkplaca or -caue. aad to 
tba er.•ir-c. Aleo coHr.,. are •pacific -clloda 
forr M&li• vitll aucla orp•i-, iacl .. iaa ~aical 
cHtai-t facihtiH for tlaoae pre-i ... Iii.all 
leftl• of riak. 

1lla propoHd &uiAleliaH att..,C to neoacile 
luro,..a and Japaaaae wi•lta• for •trice coatrol• .. 
i...._trial applicaci ... of biotec,...loaJ, cosetlaer 
v&tll cila US i....,atry'• •••ire for c .... ~etiYelJ aore 
rela ..... -•· 

.... fiul YerliH of tb• doc-C MopU tu us 
rood ead hu& .u.i•iatracioa' • (IDA) .. i•eli .. • tor 
a aora relall&4 riak-•••ea .... c fr....,.rk. ...,.Yer. 
cha aafatJ pidtliaaa alao coatain tlle .. ae•ti
of die Dlltcll delopei.- .. aotllo4a of c .. caiai• 
•icro-orpni••· Ac cha - ci8a. ic takaa i•to 
acc-t Ill llbjectioaa to llni• ri1W 1 ... 1. ~ aoc 
aoi• to cha Htaat of apecu,,,.. Clio euct 
c .. cai ...... c l ... l• ca.ac ..... 1• bo foll ..... 
(latracted fr• <"Mmical l!t!iMer• ... , 
17 rnruary 1 •) 

S.ron c!!tWtn field C!!C rtMltU.!!! 

leaul•torr e11tlloricio• i• clle U.icad li ...... 
•ad rodtral 1..-1 ic of ea.a., are c ... wari• tlla 

- 1 -

poaeible probl- .. aociat .. vatll biotec ... lou 
fiel• tHta. 'Die Ila~ ac-ic 0..iHi- ia 
.. .. p1-i• to bri• f-n pro .. 8418 to reaulat• 
tllll fiel• t••tilla of aa-e-aplic .. oqaai ... later 
tllia ,.ar. 'Ille fint nleaae of ...,..-..,he .. 
i>q-a.- iato tlle Ilk -i-c i• - bei9c 
pl__. 11iJ ~111tllen at tlle laatit•te of Viroloar 
at OafeN. 1lle OafoN ta- piro,..ea to epraJ a pi
fenet vitll a 8Dllifi .. piae beaotJ •in• vhicta 
attac .. caterpillar•. 

...... il •• tlle .... r-.ral •iai•trr for 
aaeeascb ... Teci.oloSY baa vitWn- at• •ubaidi"• 
for tlle •Uelkq--.... ... tun capital fim. 
C:..-flio-tec a• clM c...,.., allqedlJ failed to 
iafor. the C:O..~t of ita upe~t• to 
_i,.late bacteria co prodoce aatic-palaau. 

.... r tlle lt7a fedaral .. fatJ au&deliaa• for 
llliotm:llaol~, fiima _, n,.rt all ,._ tHte co 
t .. cear.ral ca.ai••ioa for biolo1ical .. fetr. tlaeil 
-· c.-.apanti- ua beaa wloatar, .,., tbe 
•iaiatsr ia •aelti-a t-a .. r piropoaal• _. - aafecr 
pideliae•· (ktracted fna Euroe•• a.a.ical ...... 
17 .. rcll 1'16) 

Uaifom pi4eliaea, accoNi• to EPA ra .. 1 

A Ht of oaitom pideliaea for procecti•I tllie 
...lie aad the -.a-c apiaat tbe potential 
da••ra of .... ticallJ altered peaticidaa •ad otber 
prodocta of tlle itiotac-1~ iaduatrJ !aaft been 
pro,_.. bJ a .... 1 of leadiaa acieatiat• vbo are 
.. lpi• US lan~atal l'rotectioa Aa•DCJ deviH a 
atnt•&J for reaulatiaa tbe release of aeaaticallr 
altered oraaai .. into tu •••ir....eat. 

IPA i• - of f-r Federal reaulator, aaeaci•• 
vllicll an buildiwa a fr-rk fo'O coatrolli• tu 
prodact• of biotecbnolou. a fl•aliaa ia4ustry cbac: 
i• joat •tartiaa to_,,. out ol tba laboa-atorr allcl 
into tin c-rcial unat. 

Wicllout aatabli•llcd pideli-•, EPA Ila• bean 
fore .. to n•i- - product pnpoHla - a 
ceae-ltrca•• loaeia. It appro•ed llle fi.rat 
deliberate releaae of a 1eaaticall7 e1111 .. erecf 
oraaai- l••t ,..r - bacteria llaai1aed to pr••••t 
froac 4-p o• atrawllerrr bloH••· 

Alt110o1• IPA •aa. tbe field teat t10uld be .. te, 
nri-ntaliat• are cllalle•i• tu expar180at ia 
-rt. •ad it ua beea t..,.rarilJ sbel•ecl· 
(ktractad fna Clleaical .. rkati• a.porter, 
10 r•n.rr l•) 

.., aatback for I!!! teati.!!l 

'Ille firat out4oor coat of aaaeticallJ 
e .. i_..., or•Hi- took place HC l'eelJ aad vH 
illepl. 

'Ille llS S-ir-tal Protection Apacy (IPA) 
Hapaadad • ,.milt ic llad 1ra•tad laat ll!ovealler to 
"4vaacad Gaaetica lc:ieiKea (.IGI) to te•t • 1tacterial 
'"peaticWe'" oa atr-berrr pla•C• in a field i• 
Califonia. 1lle IPA •ar• tlle c•pa•J act118llJ 
teaed tlle kcteria .. about 4S oloraaat hvit trH~ 
coac•bed ia ,.u - tloa rooftop of iu talloratory 
ia ra1tNarJ UIS. It later .. b8ict•d iaUifiad 
report& tllat Wicatecl cut tlla CHt took plac• in • 
are......... 1lle co.,_, el•o failed co raporc 
caakara tllat ..,.ar• oa - of t Ilia tr•••· 

Mco~ias to .aa, Ula Hpar'-eau i• quHtion 
i•wl ... i•jacti• 20 •l of a Nluti" vitll • low 
-aatrat~oa of t'ia alterad bactaria iato tlle 
lllra•llea of 4S tn•• of • •Ufernt '"ciu. 'l1la 
""' •UM • tlle .,, ... ,, • ..,,.r .. roof of .Wf' • 
o.tlaad ........ nare. .. roof i• •urrOUlldad ~ a 
J-foot•i&ll •ll• !lot oclaorviH it eapoaed co uo 
...ir ..... c. 1lle tree• 11ere iaocolac• co teat for 



aar ,.taioseeaci.ty fraa tlle INcteria. Aft- t• t .. t 
tlle iMculateol ltra-•• wn C-.. ... ateriliseol. 

1lle ltLoteca.olasr CC111paaJ ...... i• ~. 
C:.lifonia, •• tllie tint to nceb• a ,.Emit te 
tHt .... ticallr ... i-nol ora-aU. MtaiUle tile 
laltoratoiy. lllariac 1915, MPS tnc.I two tnea of 
bactena ........ _ u-•cw ........... . 
ayri ..... oa warioua tJPH of plaata ia 
&nealaouaea. Tlae oltend keteria WIN tailor ..... 
to vard off the eUecta of froat - atr ... rriea. 
... wre to kc:- a -n:ial plOll.ct call .. 
•1roatltaa". 

1lle deci•i- 1.-aati .. .tGS fellliaaU. te !ta tile 
firat to tut ae•ticallr altec .. orsiuai- ia ti. 
field aeeer•ted olljecu.- f- .... -i• tal 
actiwi1ta •Dll tllie local c-itr .... r:a. Mc:teria 
wre to H aprayell, but tlle IPA 1tt11:k •itll ita 
a11ea-•t. .ACS •• to atart wrt tllia apri-a. 1lie 
l!PA'a Ln•Htiaatora ua Ila• h.-i.aco "811 ... _.. 
tbat the f im waa teatiaa ti. altenll INcterU. 
iui.de • 1reellbouae, llut ca.paoy aci•tiata ..a 
newer clai.eell tbat NI tile c••· 

1be eo..e,,_t baa .......... lltut .ot ...-
tlle liceace, ... fiaed M:S '20.000. tlle -U... 
pealltr po111ble. .W:S -t - 1tart f.- .cratcll 
qaia, pertomiaa aev iodoor tHta ... RPDrtiaa tile 
rHulta to the IPA. .M:i. Ila• 2" 4aya to appeal. •t 
it ia .. n likelr to rapeat ti. esperimaet i8'1oora 
aad H•it tbe reaulta !tr tbe DO&imaillC of •r. aa 
requeated by tbe EPA. 11ae delay vill - t ... t tile 
esper~t vi.ll aot take place ia tbe opea .atil at 
leaat aeat vioter. 

hople in llooterey Couatr. Califoraia, -re 
tbe ice-.iaua atrain vaa to have lteea taated OD • 

atravberry patcb, wlcc.ecl the IPA'• actioa. 
&eaidenta beca• alarmed vbea they diaCOYared t ... t 
tn~ altered bacteri ... waa to bawe :teea •Pl'•,.. 
vitbin 20 •trea of h-•· Sciaatiata NJ tile 
bacteri,.. ia quite iaaoc110Ua becauaa it is tile .... 
aa a naturally-occurrina autant. A furtber 
potential c .. phcation i1 a lawauit ltroutlat !tr Uie 
Foundatioa for ic-ic ?r...a. • beaded !tr 
Jar..,. IUun, tnat aake for aa iajuactioa ltlockit.119 
the trial. (btracted f~ llatura, Vol. no. 
6 llarcb 1!186 and llev Scieatr.t:l' April 19'6) 

Geoetic rd .... tut 

'Die 11:; c1111pan, tfoaHato ba• d.ci.ded to mlle 
pultlic a lot 110r• infon111tioa about a .... ticall~ 
en1ioe1red •icrobe it Nate to teat aultdoor• .. a 
pe1hcide. 'lhe coapanJ -•ti co aoalJH lliecteria 
tb•C h••• been altered to protect cora •laat• 
again•t ltlack cutvom. learlJ a rear aao tile fim 
1ou1llt epproYa1 froa IPA co conduct ica eape~t 
and, ia the proceH, 1ubtlitted data coaceniaa tile 
modified ltacteria and tb• te1t, cla&.i .. tlle 
infonMtioa wH proprietar,. llouanto llaa qnaol to 
.,lut public vircual!J all the iafo111etiotl it bae 
.u•itted ro tbe aaaacr. Up until -· all tile 
CMpanJ .... Hid about the .... rt.-t i• CMt 
•cientiat• have i•olated a sane fr .. lecillll• 
thut'iyind• that codu for the pnductlGe of toaia 
lethel to cutvom. 1lle a- bae INea ephc9' iilto 
P••udoaona• fluore•c•••• a •icrobn CCllllllllllJ fOlllld oa 
the root• of corn planu. lftlea cutwm ace.cu c.n 
root•, it eat• the ltactcria all4 di••· 

la its application, tba cOllpaDJ daacrille• tile 
a•netic •ncinearina .. rhoda it u•ed to alter , ... 
HU •icrobH 111d th• taclltlique it u•ell to -re 
Chet the todn pne ii not trauferred co -'Mr 
•icrollial 1peciH. lpecUic•llJ• CIM c..,..,. 
iucclYated the traMpqHM to pqy•t tlla _, 
of the trantpo•on, wnich c.rriea tlle eoaill .... 
'lh• coapea1 conducted coaic itf •H•J• oe -ral 

II I 

-. -
apeciea, i_l .. illl fieb, ~•tic i.uecta, 
-quitoe•. l.._.atoiy mice, urtllolorm, aacl •uail, 
.,.. f-4 •-to-rd elfecta • .-..t tile -1r 
iafo ... tiOll cut-· atruclt f~ tlU -.C-ou 
coacerae t ... compaaJ •a .. tllod of coatiq ti... 
P. U-n•c- to the Cora-· 

AltbcN&la Uta c_,...:r oriaiull:r ullad to 
pcrtoaa tllle ct.,.rt-t at l0t'.1ti_. in Teua. 
llliaois, ... llL•-ri, it - ha1 limited its 
r«q••t to cut -1:r at LU llia-ri tam in 
St. 0.arl••· 1lae C-..n7 paopoau to plaat 26,000 
con ••IHI• oa a 1-.cre plot. l&lltrosctd from 
Sdeaca. Vol. 231, 1 llan:b l .. J 

S!!!!!! 
Gelle rapoaicorr to Ille ••tabliabad 

A collectioe of cl-ed "-• ..... • DllA prolt••, 
aad b .... a clln11811•mae •pecific liorarLe• •ill De 

eatabli1:..t !tr tile ..,_ricaa 1Jlt• Qaltare Collection 
io lloc&•ille, IW. • uadcr a coatract f- the 
Matioaal Iaatitute of O.iid Health 6 ...... 
lleftlo,..nt. 'Die collect&on u intended to •enc •• 
tlle -jor ..-rca c-tn for tli•triltutioa of llllA 
prollea a~ cloaed .. nes, vbicb ATCC aotea are 
prol&ferati81 rapi•l:r. A cOllpllteriaed d&ta..ase of 
c ... lete ltac .. IVOISIO &nfor1111tiua alao will be 
developed aDd vLll It• deaianad for on-line use. 
lSoun:a: a.meal and l!wineeriy llev•, 
27 January ltloJ 

Aiop10lJ!!r• reaaan:b centre e•tabli•bad 

A Center for Aiopol,..ra at Interface• ba• l>eea 
eatablL•hed st the Univeraitr of Utah, 
:.alt I.Me CitJ. 11ae aev nraaail:atioa baa receiveJ 
S7S,UOO froa tile ~tate of Utan tor ita l&rat Je•r of 
operation a .. ao far ba• eigaecl up fiwe iaduatrial 
apoaaora. llleaeas.:b at th• ceutr• "ill ue on 
induatriall:r relevant probl ...... will iocua on 
enH •ucu aa the bioc..,.tibility of poly•r• tor 
uae in artificial oraana, epectroacopic aacl 
chr.,..to&rapbic cbaracter&satioa of 911Crooaolecuie• 
adaorbed Oii ... rfacea, effect• of illaolliliaation oa 
ta• kinetic• of en., .... aiw CODlOlaatLODSI cna••• 
aeeociated with ~aoalobulio bindioa. Grant• t~ 
the ceat&e ~•il be used to aupport araduate 
•tudentn, poat-doctoral felloua, and viaitina 
scieuti•t•. a1111 to pus.:baae iaatrumaatation. 
Priacipal r .. earcllera will be ..-.ra of the 
llniveraitr of Utu fac11ity. \111011"e& i:n.iul and 
£siacerin1 .._, 10 llarch 1916) 

lliacd re ... lt1 for biotecb fi ... 

Profit• for biotecllnoloay compeaiaa •till 
appear to lte eiu•ive. Altnousn c;eneatech -••d 
turtber into the black, liGllD contiauea t~ poat 
lo••••· 

Ceaentacb baa reported a fourth quarter profit 
of $2.2 aiilion and a oet inc09« of SS.S •illion for 
the ft.cal rear 198S, c .. parad vith S2.7 •illion in 
tha prcvioua rear. 'nae coepany hH tlM advaataae 
Chat it i1 - pneratin& product-derived ravanua•. 
llevenuea roae to $2S.9 •illion in A98), c011P•r•d 
with Sll.l •illi .. ia 1•14. 

11ae -rd of orplNlo dnoa uacu• for Protopin, 
Ceoeocor.b'• ,...-.plicall b-• aroveb homoac, 
1hould •C1W111tllaa the fl,.'• future i• Chi• field. 
'Iha COllPHJ ba• c-pktad aa- intarfaroa cancer 
triaU H CM Ua, luropa aa4' Japan, end a..U1U.oul 
trial• ace 111111 uader .,., to aval11aca tlle pntain a• 
aa aatiwiral a,.ac. 

llea..,.Ue, lioaen llV'• fourth .,arccr net loH 
widened co ff,,S •tlli.on fr1111 f2,2 •&lhon a yaar 

• 
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urliar u me.. fell to 9'.2 llillioa fnm 
at.4 mllioa ia t• , .. ,,a... ,..r. 'Dae 
•iotece..o1.., CClllflll8F'• Mt loe• for tlle ,.er al• 
i.ac ...... to llt.1 mlli• f- tll.I mlli•, llitll 
me- falli .. to &21.4 mUioa f- a11.4 iailli• 
tile •nri•• rear. 

Ir tlle etart of lH7, tlle c...,... .. ,.. to tsa 
n.- tlla loan• to •rofit. 'Dae fint -rcial 
proaet ia hblJ' to Ille ai.- iaterferoa. .Li_ .. 
to klleriq-Pl.,..ll, tlle proteia Ila• ncntlJ' 
ncei ... a letter nf ..,,.,,..ilitJ' f- tlla I& 
•tll1oritiH. (lourcei larop!!! a..icel ..... 
24 1'9'nar,. 1916) 

a. COlll?U lmlS 

Toaia apiut ... rroa mte 

Autriaa aciaatiata at tM ..,._ lenea"Cll 
SeciatJ' ia Qru llaYe f .... a hmpl toaia to attack 
t• Me-t;illi115 Yem• llita. • toaia, acract .. 
f- .._,,aria INui-. till• tile mte ftrJ' .. iclll,
vitto.t •roduciat tlle ..... ira'1• aW.-effllcta of 
COD,,_ti-1 ,.aticWea ..., to uatml tile ,..t. 
(Sourc&; auro,... a..icel ...... ll .. n:la lta) 

~~ 

..., lliotacnolap CC!!p!f fo...,. 

Plaodera vill - lae• a tlailloi •iotacllao~ 
c-...,.: lllao ... ecica, •iclla vill joia fGI (Plaat 
Geaetic S,..t••l aad liopat. 1-paetica' 
••i-t vill be •tnatad to&. ~ar, aa 
adW'i•er at Jaori. Scimtific •ua-t viU lie 
llaaadl .. llJ' A. Yaa •uwararija, fomer dinctor of 
aio,..t. 1h• fiaucial llacllar ia tlla .. ri• 
wboratoiy ia Zvijuarde. luopaUica vill 
a,.nalia ia ... ical aad ftteriaaq dU,.0.tic ltitw 
•••ad • tllae un of -i-1 aatlMdiea. Die -
COaf'eDJ' Will ao: ... lie ..... llut vill •••lop ita 
on product•. 'Dia firat producta an up11ctad to lie 
•rk•C .. ia two J'Hn. (Source; ...... tria 
!!QuiH, October 1915) ----

~ 

kpport for lliotacllaaolov ug~ 

la ita hrat a .... 1 nport tllae c. ... iaa 
•ct.Ml liotacllllololJ' AdriHIJ c-ittoa (IMC) 
varaa tllae f .. aral Gcwa~t c ... t it -t atn .. t~ 
iatallec:tual ,.,.,.re, ri111ta, P-'• tac ... loo 
uaaafer ... U.,roft c .. i.Kucin•• 'Ille IMC aaW 
tllat _., of C.•da' • ._altlc r-n:•-..... 
illduatq, tucla •• •iDillG ... fonatiy, laaa be• 
nlactallt to .,.,, lliotec ... lo9. la perticelar, 
It.. C:-iCltH aUH8H ltUt lav ialhNC 1J ave-• 
... iuufficiaat •pa4illf • ~iotec ..... loa MD, -
llJ dnip aad c: ... lcala firu, caat••decl lit' ,... ia 
Gcwa..-i: polic1 ... co-odiucU. en •C 
collduci• Ito claa d8ftlolJllM' of '1otacllaol01J 
accindH. 111• report .... at• • cll9• to i:i.. ta" 
•rat• to nc .. rap lo••eem fi••ial Mpport ... 
allov ... ucti- far eei: ... log li-illa ... la. 
ruri: .. raon, fi•acial aHleUaco ec"-• llllllul4 '8 
He.Mad ltO kMP pace vicll t119 *-'-- ..... r of 
lli.01tec .... loa1 atari:-.., tic.a r .. airi.. , ... ,.1 
fu .... "araec .. ,_It!!"'• a.a.led !lava, 
27 Ja••l'J' &fl6) 

J!iai: natun vie• Qtille 

atiu Ila• • ""''-'1111 .-u ..... , of dehJ 
canle, 500,000 coe,., .. vltla perll••• 100 tw .. ei..c 

-·-
....._ ef '*3f cattle. latenae1-l ._..,.,.. Ma 
,__. a ~ -lblft wiltll tile 0.i•-· COon~t 
to ... loi.t _.llJl'9 tnmfor Ceclaai.-a. A llle7 
.. jecei• ef tile Jma latoneti-1 ._,.,.. ~atra, 
te lie ..... ia tM ,_,,._ OS "9o,.aa.o., Vil& M to 
u.c- die ...._. et uisy - ill C:.•lllllOu ,_ 
..._ ... to .... ,._ .. vu•ia fi- ,..ra. lS-sco: •w-... \!p 911lletill, 1111tl. 4, ... 12, JowrJ U .. J 

ClMta •ice 

l'acail vitll fiMia& - alltonati- to ltllravia& 
140,000 t- ef ........ ~"* •••• ia t ... ocu• 
owry ,._, ONta ltice llH decided to trJ fo-tiaa 
tile ••t• to a llUP.._l_ aaa-1 teed. Late laac 
,.er, t• 1-itiht ha.;ai.e de IK•rci.. 
Sciaatif~ ,._le Nwl.....-c - C:....phati.oa 
(c.sTCll) ia .. d ......... aa~t vitll tllae 
GlaLsw lie i.-.cipi:iooae • TeclaeDloaica 
Al~taria (CID) at Saa Jltef to ... cllae ""-• 
i.aati.c.t•'• •lid ...... streto c-wrai- tec1aeDloa1 -
....._. that are too low ill ... litJ to e:rport. 

'Ille "-- _.. dried to 10 per coat -t•r 
ceeteat ..,. , ... cnac .. vie• a aLraua uf 
~ilhle •YI!!•• --tosic fil-toua fu11&a •at• lliall -.i. .. acciritJ. After tiara• .. ,., cllaia 
yial• f1-r vitla - 20 per cnt pmtoia c-c .. t • 
._ Pns• • ..., tri .. a pilut projaclt i.a 
-.cia&..-, ht ie -ceno1 tliffic11ui .. •• 
elactriciltJ ia ecarce aad ....-i ... un tbe id• .. 
... ..__ pS'Odllcti.ae i• nlatbelJ lov c-panol to 
CIM1te tica. Clloan:u m.:C:.---tlill '• aiotacllaaolCl!Q. 
--tell, l -.Cl! 1'16) 

'Ille .. iall parli-c ncntl1 .co,... 1n1aa 
,. .. iu for - ,...CicallJ •••iaeored-plaac 
..,.r'-ca ..cil it .... laad •• opportuaiCJ' to 
4ekt• - nlee for -• projacu. llle 
m.rir-eal lliaiaeSJ' i.e ellpOCC .. co preaeat a bill 
• t• ... jeci: to t• leai.elalture 11J earl1 
April ... . 

111ia - pod1-taSJ' .. _...._ ...... , 
affect t• atai:a of ..,ucatiou bJ llo¥o 
IMaetri .U ... •..iut GeatofL• co procauc• 1aaulia 
1- ,._,or lllechria, •c perli-t cleclarocl cut .._R ..... .-tllie _ .. Cllaaa a-ral 
-ir-tal _,.lati- fer cllae lliocecllDololl' 
Uidut 111. <learcu llcQr•-llil l' • liocaclaao I oar 
...._tell, 17 r•nal'J' ••> 

lllaaieli C!9!!"f Ito lleU4 1uulia uaic 

..._ .... •tri, ti.. ._ialla •rua• •ad ... ,... 
o.cfit, 1111• eMaiaed •Yi-cal approval fr- cha 
-'"• fer toci.oloa ... aa•ir-cal •Cltara 
of l:lle llillabll -•CF of W.atera Z.alallll for• -
fe-caii:ioa facilitJ ie l(elaadNra. 111• - plaac 
will be ..,_. fer tile pro4eceiua of Ila-• uasulia .. a.. .....-..liced INker'• ,. .. , cell•. 

1W - Wl•ims• on •lr•adJ ullder 
-c-tioa _. o c•id eaiau111 ~ui.ldilfl will M 
U.eall• witll - ... i .... t for i:llae •nte•H· run 
_.ni .. tlle ... of ,... •• ,licMI oqaai.•• aad 
--h• W..,i .. f- oawir-..tal acciwlae11 u4 
Mid ., clla 'rojecu'a .,,,..,.1 •nd , ... c_..., .,., 
""'"• c. -• 4eta&la of nW'i-ul rial! alld 
illpacc ••--lte llefoN .,..,.,,.1 could lie 
1nac.1. .. .,...,,.1 - ••u chae lkwo caa eurc 
illecalli• ,_ .. ...,,,. .. , ...... rc ... l•u, 
11.W.Ccio9 "' eM ~i•,.Cllac&c lluun i.a•ulia aa 
•lilrelr r:o ... ua ..cu u11. (&&trace .. h• 
._.., .. Gt-'cel ..,., 2J-JO Dec...,.r 1915) 



lu!pe~cC.-itJ 

...... aHipM ta llliatedlMlsz 

.. a.. .... le I ic 0.-itJ ia JINfD8Us ta 
..-' le. 10.35 lllilliaa ($10 lllilliaa> • -sell _. •-i.,...c ill a fi..-,..r ,.ri .. u af ltl1. 
• Jlaa. if a.,""911. calla• tM twlft ..-.er 
atatea ta Jmvi•• lea t lllilli- for -• 
project• witll a 0.-.itJ •~i• ... aa 
a61it1-l re. l.JS lllilli- for a nHne hM. 

..... trial ce.tetiti-H will Jnrim t• 
focal ,.&at for tM - fi..-1•ar ,ia .... icll wiU 
-ia, _. ~•111 nJlac• tlaa carnat 
ICll J.n 111uu .. , ... ~. .....rc11 ill·- .... 
u lllutecllllolOIJ. - •t•riai. ... - - a.ell 
u •rbta Ki- _. t.n-lou an to .. ai
Jriarit1 ........ a. .. U.~ a.,etiti-H will 
i•- f- ti.. nrnat JS ,.r cut 8laare cf f..u 
to ._. tllaa 60 ,.r ceat. 

Oil tlia oti..r llalllli. nHaacll -.n9' tritla 
-111 pna- will fall ia Jriorit1. •11 
wi•iaa 20 ,.r cnt npport •• .,... .. to ti. 
c•rraat 47 ,.r cnr: aura. llilwftro tm fall ia 
..._i• .... aot npn-t a rehcti• ia caala 
l•-· 11l• n•aucla Jla• .... llOt nJ-t a 
fonal pro,.Hl. tllousll - ia eqoacr; .. .., .Jial1-
c-iHioe officiaia - ti.. cwnwat plu aa a 
•ll:eler:oa .iaicla will "9 fillad oat vital fi ... r 
PNJO•al• ia ti.. ... , f- -tu. 

leaaarcla ..... , .. fnm all -rcH witlaia tile 
C:O-it1 •ill pmltUlJ ...... re. 414 lllilliaa ia 
r;be •- five-year ,.riM tlaa ea-iHi• pnitict•. 
..,,arti..laH. c-..r:itiYitJ .... iMcliaH ... iut 
llotll ......... tlaa .. ia tile ... , .. cHa. .. us ia 
u,.ct .. to apead a r:otal of $1.000 lllilli• oa 
r••••rcb allcl dewelo,...t ia tale aest f i1N ,aar•
(Source: luropua Qanical ..... 17 llarch Ul6) 

rdaral lapublic of Gema., 

fropo••• ••fety &uid•liaa• 

c:nivioa publlc pr•••ure Ila• perauad .. tlla 
C:.naaa .-nmoc CIJ take • fiiMr eta .. tllaa it "84 
prni-11 iatead .. - tbe nplar:ioa of .... tic 
n1i••rioa reHarcla. la ,.rcicolar. it Ila• 
PNJO•.. , ... , - nplatioaa alaoald lie lqal11 
biadias oa all illduatrial aaper'-ta• ratllier r;llaa 
r-i• voluatar, H tllaf are at pn•nt. & nvia .. 
vaniuo of llla currut aafer:1 pidalioaa rill lie 
ialmdoced witlllia • faw -1ia. Altllauali-n 
lilleral tllH tlaa c .. rreat pidaliaea. tlleir 
•PPlicatioe MOUid ao 1011S•r be formall1 raatrict.S 
to pullllic11 f..Sad rHaarcll. 1laa carraot .,W.li•• 
ar• cloHlJ mdall .. oa tlaoH daftlo .... lllJ ci. US 
lfctioul l'll•titutH of lbaltla allcl bava ..-iaad 
e•••nliallJ llllC ....... •iaca tlaa1 .. ra ialrod.cad ia 
1971. 

'Illa actioa Ila• lien partial11 pr-.tN 111J tlae 
.... cllat • -11 •id•lberrlt•... Iha. 
Caa-lio-'fec. Md Meo carr,i• out aapariaettta • 
clla ••• of baccaria to produce bloo4-cloCti .. facco~ 
wicbooc fosaallr aocifri .. tlaa Federal Kiaiatl)' of 
... aarela aad Tai:lloolo11'• C:O..iccea for lioln1ical 
lafec1. • G.a-lio-'fac iacideat •• tlaa priacipal 
uiuar of • alaarp atuck on tlla Gow~t • • 
uadlilll of paedc ... i••ri• ranan:la d•rlllS • 
delllata U. t... lkllldHC•I• 'ftla Coft~t •• acc•Hd 
of .,r-tiq c~ rapid •-10,..at of a -
ceciw.olo11 bef.ora acle•oat• c•trol proc•ur•• tied 
Ille•• "'' i• place. 

liftcil recaoclr, public dalHlta oo f ... tia 
etlllli• .. ri .. b•• ..._. ralaCivelJ mut .. ia clle r ... ral 
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..,...lie of C...., c_,.nd to tllle UU11:ed Shtea. 
1lae c:...r .... c Ila& bad little difficultJ ia ... ti .. -ru allloat Afet1 .., 841oftina pideliaH cloHly 
.... u .. - t ................ "' ti.. .. t'-91 
1'8atit•taa of ... ltla • 

1lae - pidelU... are aa,ected to Illa .... u ... 
cl ... 11 • tlaooa cwrnatl1 .... r 4iacaaaioa witlaia 
ti.. Oqaaiutiaa for aco-ic CID-.,.rar:i ..... 
h1Nl...-.t • .iaicll •caw MarilJ • carnat practice 
ia till.• Uait .. Statn. (l!:dl'llCt .. fnm Sciaace. 
1bl. 2,;"• 4 April IH6) ---

W.•trial HHCialioo auprorta biot•d•olo17 

liotec._lo., ill tlla r .. eral ..,_lie of 
Ce-., i• to Ille ai- a booat Illy tlae ca...ical 
ilMloatlry aHociatioa (Yareiafste Ga.&aci.. 
..._atriea> (WCI). 1laa Paderal lle,..lic of ea-.,·• c"'-i.cal iaduatl)' ia pW1illl a total of 
• U •illi .. ($6.l •illioa> for tlle -t tllln• 
,.are to ..,,.rt ltiotecllaolo&J ranucla. Die fulld. 
to Ille .-illi•tend ;.> t• tel. vill coacribote 
• 12 •illi .. to ti.. c:e-• lliaiat11 for kine• ... 
TaclllloJ.eu - -n tlla• balf tlle 1* 20 •illi• 
....... ,. 1lae uaociatioa ia to ..U .. a4diti-l 
• l iailli• nailaltla for projacta coadwctad Illy 
-11 fima -rltU.. ia coU ... ratioa vit1111 tllle 
Mtioor' biotac111toloa1 caatn ar: lraut1K1Neia. 
(Source: lu!!f!!• a. .. ical ..... 27 Jewry 191Ht) 

C:...~tal rroa- ia applin biolo17 aad 
ltiotac ... lo17 

1lae r .. erd la ... lic of C:.naaay'• federal 
Goft~llt Ila• nc .. u, pulllli•laed ita '°"~•tal 
pr91ra111111 for .,,lied biololJ aad bior:aclaaolo11 •• a 
fr-rlt pros- for tllla ... ,.ort of raHarcb 
activitiH in biololJ •ad biotacbnololJ. 

'Dae oltjectift• laid a- i.a tlle proar- are: 
(l) aacoar.,_.t of acieati.fic allcl toclaaical peat 
parforaaacH; (2) iapro-•t of iaaovatioa 
c-4ir:i-; (l) UD •upport i.a HCton of public 
iatenat 0 (4) tachDOlOIJ •H••-•t; 
(S) iaipro,,....t of ~ooditioaa for JOU"I acianti•t•; 
and (6) • .,,.n: of iar:araar:ioul co-oparatioa. 

'Dae pro1raame at fir•l ••fia•• tbe 
opportuaitie• allcl atatua of lliolOIJ allcl 
llliotecbnolou. 1laaa 1ovanm•tal •••urea are .,,H., to tllla diffareat Hcton H •llowa ia fiprH 
of llud1etar, pla•ias for 1916. 

la total, &Ila f .. eral Cov•~•t plau to •paad 
about USt70 •illi• io ltl6 for appliad ltiOIOIJ alld 
bioteclaaolo1ical r•Harcb. 'llli• fiaura ia 111lauad 
to iacrN•• to ano •illion "' 1919 ia accordaace 
vitti tlla oltjactive• of tlae - pro1r-. 

A,art f- t ... fcdarl!l Covenmar:. or:i.r public 
•oareH an fiuacioa biotecllDDlOIJ i• tlaa Federal 
._...lie of aa-111· If r:llla ad of 1"4. • total of 
612 naaarcla projocta ia .... tic •D1iDHri11& var• 
Ital .. carri .. oat ia 61 ioacicucioa• vith 1r••t• of 
allovt •u •illtoa. (btractad fr• luroe•• lciaaca 
!!!!• .. rcll 1"6) 

!.!!!!!!! 
Co!r!•r focuaa• .,. plaat ••riacia• 

'Dae Fiaabla c•pat!J ra.ira ,... uart.S tan iac 
a .,.cl•• of willow tuc .... llteaa clOtWd for fHtar 
1~111 aad llardiaaH. llillow b a n• 'ficant -n• of lli-H ...... , ia rialaad aad r:laa c..,.a, 
...... ita - blOtachllololJ diYialoo will Illa•• a 
llla"'1 • faat-amwl .. variacr of willow oo Che •rllac 
witlli• a few 1••r•. 



• 
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•ioeecMolGU u eqiect .. to M a -jor arocll 
ana for tlle P'aiA cllmmi.cala 1n.p ... t tlle 
c....., ia ..t upactba tlla - -tor to Jield 
prM.cta -til tlle -t "'*· aafore .. taa.lia•i• 
ita - llioted•lou ua wt JUr. r.ain 1aeo1 
•i&tlM noearcll -....-ta tritll c:a1..... ti. 
us ....... a.iottc ... lGU fia. to •-lop 
peaticide-naiataat en,.. •• a.ioe•i.olou 
'i•iaioa ia to e• :•tnta ita effort• ia ta.ne 
parti-lar fieHa. la ... itU. to U.irwYiaa plaat 
proeocti- ... 1rCtftlt tlla fb• ia ••ba to ..._lop 
tlle Ml'tic.ltaral effort• of Emaira' • •rt .. e:p. 
a-u.a tK .. ~a are c•rnatlJ hba ..,u .. to 
pl'04•• - ••rietiea of o..-tal plaata -• •• 
...... i.a. (S-11:e: ._.,... Qaaaical ...,., 
31 .. Rll lfl6) 

~ 

Social •~.ritr nr-u - •1604 •etecti• kit• 

.. coat of &1111 bl_. •etecti- tita -rbtc4 
ia l'raace rill loe ni..t .. a,:r tile -ial aecuritJ 
pnYWha it ia •tat •icb - tile aatiaa 
techllolGU •-lo ... a.,, Diapoatic ... t .. r. t• 
joiat .-.wiar:p of laatitat hatnr ..,. S.Ofi. 
.._ :»tlaer t .. ta -1• .. tile heacll -diet an 
ucl..... Jaatit•t ,.•t•r ia ia litipti• vitlt 
tlle llS .. ti ... l Iaatitatea of ... ltll o ... r ita AIDS 
•iaa-tic ,.teat ia t• us. (Saarce: llarof!!!! 
~ical ...,., 3t .. Ria 1916) 

~ 

'"'"'•" CO!f!•l to baild •rua -it 

Pera.ata, tlte StMAli~b biotecbaoloa:r Ir.Map, ia 
to Ht ap a plant ia lnlaad to prod..c:e a - clrua 
for cnatiaa arterial tbromboaia. 'Ille aev eaa,_ 
pre,.ratioa, lriaaH, •• d.,,.lopecl 11J tllM Svediall 
P-.dati• for Afpiied laearcb ia lladiciae (PAlll) 
....... acreecl to ••t ••• joiat Yeatare vitb ••-ta to pncluce !!!!!!!_ ia lrelaad. 

Purt•r reHarcb -rk vill alao be carried .. c 
ia lrelaad. ....,tiatiou &re aacler VllJ to •tor• 
joiat natan vitb •• Iriab l .... rator, for cliaical 
pbarucololJ, to carry out t• laborator:p -rk 
reqaired for tlM cliaical at,..iea. (Gaun:u 
luraeaa a...ical meva, 24 Pebnwr)' 1916) 

.!!!.!!! 
C..tre for liotec""6lop, Tal-Ari• U.iYOraitf 

'Die C..tr• for liotecllaolOSJ. Tal-AiriY 
UaharaitJ, larad, vaa fOUllcled ia 1912 a,:p h'ofeHor 
lpllraia latsir-latcbalaki, vbo la alao tbe dinctor. 

Altboualt the cntn baa ban ia esiataac• for 
oa~J f-r J•&ra the aci .. tific ataf f baa .U. 
i.,.rtaat coatribatiou ia HotecllllolOIJ nH•~b ia 
Hftral area• hCb •• tile -..uiution of cell• 
aad eu:raa•• tba aae of CJt-tlJ aad cell aorti• 
for uc,;.edal icl•tificatiou, c-r '-1o1J, 
acc.; cdlalo .. • .. raclatioa; t .. mopllilic •tbaae 
aad aclluol fe-tati•; aad aicrocarriara for 
culC•riDI -•li•• cella. Prof. K.tair-latcbalaki 
baa a ,.teat .... i .... • r ..... t for tile apecUi' 
id .. cuicatioa of • ..,... aad i-u:raa• ia cliaical 
apeciaau witb -loaal aatla.odiaa. A currnt 
ra .. arcll a8' c1.,,.10,...c project aupporcod a,:r tba 
larMl Covacil for 11611 la tba 1.aflueaca of 
-loaal aaciNdi•• .. tllo actiYiCJ, coafo,_rioa, 
aad atabilic1 of aa •• ,... (kcracc.. '""° 
luroeaa.lciaac• meva, 40-J, 1916) 
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lt!!cto -•iaate aad .... i.diu iu 
' .... efforu 

11'...&tali.a-Carlo Eru Sp&, tlle laqut Italia• 
,..._ical -•rpriae, will ... a bi .... a-ri• 
procekn foir th fint time ianlYiq a pncedara 
to -faclbtn calcit-ia •icll w• ••-1.,.. 
joiatl~ llJ ~ ....,..ratoriea, Fairfield, 
._ .le~ _. Lad lpA of •ilaa UtalJ). 

•• to -· ~c p~oocti• of calcit-'
lla• .._ ..... nd a,:r tlte difficultJ of -uiai• iu 
,_....., pndllct. a:p .... tic -.i-riaa 
teclllai..- IJaipae aad Larlt -ceeled ia 1nwi• 
llacterio •ict prolac: .. a pnc.raor pndolct - ,. ... 
tbat tile ... pniol.ct obtaiaft ~llerefina ....-in• • 
fartber parificatioa. 'Dai• nd pnd.et caa a.a 
obtaiaaot ia - •tap llJ _.,..tic -i•iutioa • 

11'...&talia -1• liu to iac-• tile 
-•ilaa.ilitJ of tlli• •-· vllo8• -rl• .. n.c ia 
carnatlJ at•te1 at Oftr USS200 ailli-. 'llae 
.... .....Cical a.terpriH •n• tlli• •• aa 
anon-it~ b ""9ce ..... ital coat• c•aed lllJ 
priatric -taepolNh, tbe -t importeat 
applicatU. - of the dr91. Ia ltalJ al- tile•• 
coau -c to 150 billioa lira •-llJ. 

1'- a fllft proceH iaDOYati• ia ianl•ed aDd 
tile ... p..._t b alrea•1 ~ •• te•ioaa cliaical 
tutha Ifill a.. allyiated. Fasaitalia tiler.tore 
expecta to a.a •1• to offer c:i. prodact .. tbe 
-n.t witllia t- JO•r•. 

la tile - time Dais- ia ru .. n:ltiaa cite 
DHt atop ia o•er to obtaia a bac:teri- 11J , ... tic 
... iaeerilc, .Uliq tbe pncluctioa of ti. boraaae 
ia - •top, tllat i• iacladiac tbe -icliuti.na. lt 
.. , t .... applJ 1tlla procedure to otiller rare i.-a 
Ito-•· -· •• sa•tria ... _,cotia. 

Pamitalia i• aho collaboratiaa vitb tbe 
... ricaa -.a:ll fira CJtO ... eo,,. of PriacetPa, 
..., J11rNJ, ia tllr ar~• of -1-1 aatibodiu aDd 
tlMir ... licati.oll to diaaaoatica. 

Odlar '9diaatrial nterpri••• no carr, oa 
nHaa:ll ... .._10,..at ia tbi• field are Sclawo 
lip& (,..C.ia c...Ut11, rec'9biaaat DllA, hJbrid,.. 
tac:ltmoloSJ, •lecalar bioloaJ aad -••cular 
~log), t .. l:ruppo Lepetit llp& ( ... etic 
eaaiMerba ollll -•••al aatilHloliaa) •ad Soria 
1'-atica lip& (proteia c-.iatq. -loaal 
aatia.odie•, ... imobilhatioa of .. .,...>. 

Allotller •terp~iH i• joiaiaa the &bcwe liar, 
-11 t .. ..._tri• Pama-::eaticlM lloaariai of 
Plornca. &ftar • pbaH of --•icled teci.olo11 
traaafer f- tile lritiah Lite lciaace ... Hrcll, the 
pharaacecir .. l •tespriaa iatead• r.o carr, oa iu 
- ll{oasiMeria:s raa .. rcll. ll'or iu bioeaaf. ... rin1 
n .. aacll. it ia • .,. .. i .. iu naeaaclt ceatn ia 
._.ala, _,,.of'-· la 1979 ic ac•ired t .. r• 
clM Ontn di &icerca ••~•utic& ""iclt •• 
coutncc.I a.,, -ral -u aaid ... i,. 
pba-..Cicol -caspriaH aa o joiat nHarch 
faciUtJ• 'ala•• ........ aad two , ..... ap, vitll 
aa ian.-c .i 3Z llil Uoa lira, it vaa 
11appl-Cell witll a to•icolo1ical rHHrcb cntn, 
wllicll aloo ,.rro- atudi .. for tllin parti... It 
currntlJ ... ..,. 147 aci .. ti.ac., JI of CMH fraa 
abroad. .. -tructioa of a llioe .. iaoeri• 
, .... sell -cn, npn•ntiaa •• i••••C.Ut of 
ZI llilliea lira i• uader v•J• 

1111 I Ill I 
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•- dii• -· t\e liaa•• ...... of ... riai •• 
1e-sell e ..... itan 6:rnc UM-II &. ... ipell to 
•i-a~ri•• ~a. to ~zso •ill&.. lira. 
._ fim vialaa co -ta- celi.iione&-. witll Life 
Sciellce ..... ftll •• ... ~u .. vi'tll -.rica• ... 
... ,_.. put-ra. 

.... riai ia -dti-a - tM p~ti- o.f 
1-iatarfena. tie- pl•m ..... --.-ciweter ... 
calci~. r. it• rP& 4-~. -..UU.i ia 
croperati-a vitlil en •. 

Sc1-. tile .. a--.tical aiteq:riae of tile .... ~t--- laiC... Sfi&. ia ..C -1J' URFi• 
oe •i .... ~i-a reua;;la ia tile ... _._.i .... 
a1eu. ..t ia .i .. iawol,... ia fe-ut&... ia t .. 
pro.t.ctU. of -1-1 ac~ia•. ia -n 
calcan• .... ia .... up~U.. 

._ Dw .... i•i•I)' Lmtetit. J-t i;;.. t"" 
C:.dic ... titate of t .. llae~l ~an:ll 0.-il 
(Cla) i• PaYia. ia a.-1 .... ia die ps-MartU. of 
anlr.iaue •iclil t .. fim ..... to -atet ia c- to 
e11 .... ,..r •. 
~ la-.lica. •icll Mlo•• te t• Fiat 

c-.1-rate. apecialiaa ia tile pndolcti- of 
artificial orpm.m. MialJ' die ... rt. •• -u •• 
•Uc-tic •J'•'-· 'Ille •t•rpriH. &. 
collalloratioa witll !CM .. io .. a r • ... alao 
4eftla ... a 4iqaoatic •:ratea for u,.titia I. 
Toaedier witll Fu.italia ... 1ci-. Soria li .... ica 
partici,.tu ia the Ts8DllU...ica0 a ~ for 
appli• naHsell f ....... llF tlle C...1 t"• •.-cial 
cll94it iaatitate 1111. 

Fardier nterpriH• C•S'ZJ'Lns - •i-aiaeeri• 
1eaeasell an: llecodati s.& <-1-1 
.. ta.o.tiaa>. tlle iaten.tioul .1ra-s.- arw;. 
witll ita Jaatitwto 4i Ricen:a C.Nn le- (_....tic 
nai•ari .. ). tlle Soc. rr.lotti Allti-.iocici '"'· • 
.,..aWiary of tlle -.ricaa G. D. Surla 6 Co. 
<i-'iliutU. of ..,...> .... tlle c:...-.c•a 
1111 1rowp ...._ reaeascll co.pa.,.• tlle lfeiaicesclle s,,. •lao ..... ruun:ll u pwtai• cllimiatl)' .-
pl .. t-cell cwltwna. IU pr9'Ku .. r fi ... tlle 
Auonai. nceiYad t• tint ltaliaa a-tic 
... i•eriq .. t•t tllne run ... for pnteia 
prvcltlcti- llF - of aoil kcteria. .. lfeiQa
.. ricolt•• s"'. a apecialtJ c....., f.., fertili:ar• 
•114 ... ticW ... wiallN to co-operata witll tlle 
F..ten:-rao. ao ....,rell• orpaiuti- of 
qricaltwral aoci•tiea, to ..... 20-H llilli- lira 
oqr C1" ... 1: cllna JHn - llli .... iMerbs n ... l!Cll 
c-eni-a plaec &IOllCll •• plaoc psotaccioo 
pro.t.cca. 

Aa die ea.plea allow. tlle ltaliaa lq .... •C 
c .. en .. ..ell clle .... .-.c of U.etl)' .. c 
ca-orii•tioa Nead .. a,.cific ollljec:ciwa _. tlle 
corre.,...Si-a fiaaacial llllbaWiaa loF , .. ltau. 'Ille 
Ccwe~L Ila• ncopi.- cllb ... -rel -a.a 
qo f__._ , .. •cioMl laen for •iaaaiaoariq 
('°9itato •d-le '1 liocecaoloai•o Clll) ..... 
ajeccl ... an tlM .,,ucati• of •iaaaiaoari• 
•cllo4a ia clle ,..._ .. clcal i ... ec,,. ... ia 
qricwltwn; collellloraci .. lllotll .... iatarmcioul 
le .. & H wll H witb cu Jaten.tiaoal a.en for 
C:...cic .. i-rl• •• liote.:llaolou at Trlaac. •ad 
ch apacial luMl• of iecediacipU .. ,,. frajocu. 
UC -crla wUI Ille clle pri•rr c.-.,.raci .. 
,.rcaera, lllwc - of clle lirac ... dflc n•lta •• 
clle c-1 .. t .. af • coacr.ec lilac-, .. luliae 
Kiei•CIJ' of ... 1c11 ... clle ... ricae , ...... Dnls 
.iw.ieiacracioa (IDA). 'lllia proYi4.. for • reaular 
eacllaap of iafo,..ti• -•nl• raHaa:llll. 
JN4ucci .. , ... clle r.11-cract .. of - •naa 
acai ... llF ltiHaalao•ri• -cllo4a, ... -•ni• 
,, .... ,_riaa ,_ .. coc.._a • .,.. 
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----· u ~It- to .. _ __._tM .. c:
iMaatrial -tarpria•. -i.-niti.• ... pwllli.c..,. 
pri-te n••s• iamcit.ta -=1111 •• tile •ti-l 
a-arc• C.-i.l (ClaJ. t• •t~l Soci.etJ for 
Alt-tiw llaqiH t.lml&)• tile Bilaa C:UC.r 
.....sell lutit•te. , .. ,...._celoaical IMean:lil 
r.titwte. Jiutit.to .. ri .... tile Cilreie ..... sell 
laatitwte ca .. ccie. 

la tlle .-Cat'-l ana. •- Uaiftnity i• 
pnpari-a to Utn'-o e - of at•iea for 
•ioelisa-rillc.., ia atriri.aa to erect e Ki-ti.fie 
pan accodiac to t .. 6-ricaa Nttera. & 
f ... i•ilic, elll4J' ia cwrnatly ltei-a carrieol •t. 
PrioritJ' i8 CO M ai- CO ... licati- ia It .. anH 
of -triti-. qrinlbln ... ,..__cewtical•. 
oa,.cially u ~i ..... ti.cm e .. -1-1 
aatillo4i•. ta t .. pilu9ecolaaical ena it wa 
.,.,.. to" .. le to profit fEWm ..corprU.. n•i4•at 
ie tlle na&-. •,.ciallJ ca ..... -- ... fWi.a 
u 6- •-• ...._ ir ... •rcll cntn• - .... rot .. .,. 

Aftor taiaa &-tory of tile FASr • tlle 
.aa-iatioa of Toc._ical-Sciaacific Societi••• 
H na-• llWOIP• ia ItalJ -" acci- U. clle area 
of ...-&c ... iMarU.. ia lMJ, U -n occupieol 
witlll -io-1 aati:lollia. ll wiclil proteie 
c .... iatq. 10 eacll witll pleat-cell caltar .. e• 
... ,... ... ell~ vi.ell tile c~atl)' of 
olia-cleotW.a. (l".atracteol fraa a...i.clle 
....crie, CktoMr lte5J 

•U.ucg p!!f!!!!! -n •p!Ort for life 
aciwe• p!!f..-

.1&.-' • llilliatl)' of Jaucaaci.oa.l Tr ...... 
...._.,,,. (lllTI) i8 wqiac c .. Go,,.,_, co ..,port 
e Yea 610 lllilli .. <IJ.4 lllillioa) life aciwe• 
•roar-. 

Deceil• of tlw propoaad project U... •t ,.c 
..._ .. calllli•lleol kt it will -e fwrtloer nMa&'Cb 
i•to lllmae ... lta, p11oe .. ,., .... ia ..,. 
iti.otaci.oloa:r- .. re iaporcaat11. lllTl ... ,.. tllat it 
viii 18'- •ipificaec ucon.ci-1 ...... rt • 

iilllf tao r .. ourcea for Clle .c"- are .... cced 
CO lllo JSOYi.4 .. Illy J ....... fi ... e .. tlle ........ . 
C:O..~t. wiCll Clle r_i ... 1 lllei• .. ,,u .. ioF 
oc"r 4eftlo ... c-riea. Gh•• ...,.11 ••~port. 
,,.,.. co.tea4• cllac &lie aci.- cowl4 ~ •• 
t.,Drtaat •• luro .. •a IU&IKA proar- ie ce ... of 
iatoraata-1 r .. oarcll co-oporati ... 

O,,Oaicioa to clle pro,,...1 ia nportad to k 
iat ... e -.. top , ....... chil HrY•eta. Mlii• •e 
urlJ iacn4wctioo for CM ac"- -lill•lJ. froj.cC 
Hpportere an llopi• tbaC tlla trime llilliater will 
i•LnMlt&CO tlla u .. 4uri• Clla •-I -it for 
,.,.atrial •-racie• ia .. ,.. (loun:e; luroe•e 
a.-ical ..... J1 Kan:ll 1M6) 

lliu•ialli Cllaaical la4u•crie• (Ja,..) will 
joiat1J _,.,,.,., .. .,..~ ... •nrt• ... ~ionractora 
witll T-... a.-ical la4watriH, 11:,... •111ut, Tora1 
...._aerie• ... T .. •err• losJ• (all ,,.,.., ie 
l,..-t2. 'Ille recaarcll will ... 111 co ••ta•liall 
nlaci-llip• Ncwn tllo acnccwn •• f:1acti .. of .. .,.. •. llo-• -' otller psocoi .. , al&ovHI 
4Hd.,...c of - prateiea. 1llo c•f .. iH .... cc 
clle lcaco-ltacW rHoarcll ... 4eYOla,...c projecc co 
k c_,lota4 11J felllnary ltai. 1IMt - rroui" 
..,,_ri• ia•Cituto ia lillolJ to k capica&i.- •C 
Y• JO lllilli• <tu •illioaJ, w11ic11 will k .,.ec .. 
clle p19tote fl9jecc OYH ae oipc-,.ar .. ri... 1'11• 

• 
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• 
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-u-

fi• ,.n.n an -*Us .C...- pa1tic~ta 
'-Willa .... t 10 ~r ... iMt-t 
--factwera. 

..... &ti-. - ... - .............. t• t .. 
.a.,..~ t_._leu -tn. • -~fit 
e~iaati- llllic• ia ~•llM 19 Mell tlle 
lliaiatST ef IMta _. ~icat'-a ... t .. 
lliaiatST el latand'-1 ............. tq (lllTl). 

1lla -s• -w nitoAn t .. - el .lt"T87 
whaia0 wlur ...-Cic r•• ... elact-
.Un11cen ... c 1 ,., ... .._.an.Uc• .... wall 
t._ Rlpin ce-.pantU. wit• fenip ... ._.tic 
..U...-C fir... llic..iti..ai Giemical ..... tria ia 
cernatl:r ..... Us et .. r ,.nici.-ca ia ca. pmjact 0 

•iclll -:r iacl .. • ICl (UQ. (S.Cnct• fnm 
l!r!pe a.-ical .... U-JO 91 I •r ltlS) 

•iu.u1ii a..ical ..._triee ia -celentna 
ita - to tli•nif:r imt• hcrati- '-tieMl 
pmtlKt la.... It .... taqet .. •a.cec ... le90 

elactnaica -teriala ... -1 iai61Ntri.al -teriala 
fer apecific effort ia t .. - fi- para. 

... e p~ta U'e eapact .. te ~riM 
JJ ,.r cat of tatal Mlea at t .. t t• ~ 
vitlll , .. .t11rreat 1.-1 of ZZ ,.r cat. 

aiouc ... laa ...... -..cical• will pr ... •l:r 
ecc-t for a._t r:w.-tllina of t .. pa....I 
Ucl'Uff· Dsapite tlllill HAlll ...... ia - tllle life •ci-•. t .. c-...:r ..,.eta it will ta111e - tm 
.. fon tllle tli•iai- will .-Illa - m.act - tllle 
fisa'• pmfit poaitiMa. 1lw ,_,..,, Illa• pla• to 
file applicat1- - for two - tins•. - for 
trutbc -ile 4-ti.a ..... ,.to-pmtectaat, vitlll 
tllle Ja,._•• lliaiatr:r of ... ltlll ..,. lllllfan. 
(S..n:e: ._..,. .. a...ical .... 17 llan:la Ul6) 

llit ... i .. i. a...ical ..... tria Lttl., utl 1tr
•1111o locJ9 c.. Lttl., Hit• of Tall:ro, are .. ai•Uia· 
clioiul triala of rec.-a- th- pa...i.ao ... 
acti•al.or (VA), •lclll tllle:r .. talMtl la .. lk fr.a 
C.-taca, i.e., »ea fraaci9co, ~lUonla. AHlll1 
Clllaaical IMNtriea Co. Lttl., of O..b ... It,._ 
l•-llletl •-• trial• of -t•al IPA f- c.alCar .. 
re•l celh la late l9M ... •tor .. llll4loo 11 
n•iee i• o.c ... r of laOlt par. 'fo:robo Co. Lctl., 
Tokyo, aw acatl tlllat it will llqia ,._ I triala 
vitlll pM-apllcn ?PA -facr.194 II)' Jatearacotl 
Cnetlca, Ille., rr..us..... ..... ?.,... .... aloo 
1ealotl op pr.,occloa of rw .. '-at 'IPA ia aaieal 
calla to It ....... eral'ilmlls.1-Utn la...- l at ita 
racearl:r ce.pletatl llllip .... arell LaMl:atnia•. 
Dlliiclai !e!:rn., ?_,., will -rlllae , .. ?PA for ?.,.... (loareu •~..-llU l'• liotec .... lsr 
!!!---!2· J ._. Tfilij 

Jaf!a Ks- tloMCotl •lootl 

Ja,.•'• lla&clll..,. V.lfa,. fliautr:r ... 
ilulaat to imp1-t a .... ~ to H- 0 larp 
pnpont- of ltlla aatio•'• ltlootl tloeor•, ... •• 
-rs-:r anat ... .._ _ _.. ta tlftei.p -
Iii.as-tic t•U fer Alm. .... tlawl.,...t• ,_ cl-• t .. lleela of.,._., el It ....... rt of aa 
Al• atiMll:r t•t klt ••fact•• i:r ... , 
Lalleratori.a• el cllle hit .. ltataa ... ,_fl_cl_ 
of tllno -· caM• •f AI• la ....... ltriaai .. tM 
ceial ce to.rt-. 

Ja,.•'• W CroH vUl teat ti.a •lootl of 
- •Uli• ..._. la Tm:r- ... OMlla .., ... • porlotl 
of - ,..r fr• Ur.-...,, tlaal'8:J •r-i .. -n 
Cllaa lO ,. .. caac of c• I •ll u .... ,.cco11 

I I I I II I II 

4-CU.. Aa nceatl:r .. ~. tile •altll ... 
lldfant lliahCIJ' ... .cat .. cllat ...... r:.117 ac-na . 
of •1oot1 ~ fer AI• -• - .. r:r ... t .. t 
t .. eatiM~ caot, TlO,ODO ailli• l.._c 
DI aillioaJ, _. •"*U.itiwlJ' llqlt, 11..c :.cnaaetl 
_.ia -.-....... it - ....,_t to allm:r ,..lie -ra. 

.. ... ~ will - - _,_-lial&M 
IUMet Uaa:J h.LIMJ W.,._:r t•aC Ir.it 

..,.1a.. II)'.,....... l .. •••••H ....... iar:r of 
Alllot Laloorataria, flor t .. llloclr. ac ....... u. 
Pnar-• It ... ._ .. laat -k. bo.- •r, 
t .. t • -rpacy &!8at of 'RO 11illi• 1118'1 ...._ 
-~ ia, ........ Scinca ... Tacltaol-.F ,...ac:r to 
two -la ~ at tllle ••ltlt ... llalfan 
llia&atlJ''• ... ,ca ...... &cal &floiro a.- ... tM 
•tU.l ._titata of .. ltlll to ...._ .... •n 
nliallle Al• c..ta. lberact .. fnm •t11re0 

•1. lit, Z8 Mrury 1,..) --

ror cllle tlllin J«•r i.a a nw, .i.,_. lllu 
iacl'ea ... ita -nu ..... t allocati- for 
•i.otac._i.tu. la ._Iii ana otlller t.._ 
•iococlllaoloa:r, ...,.~c tlapa..C-ts -n .. !• to • 
·-tift cauu.· ....... itan. for life-.cieace 
pmjacta i.a oia lliaiatri- will uc ... 'f42 •iai• 
<tno aillioa) for tllla fiocal ,.art~ - ., 
15 per cat f- laat :rear. lite llllioloaical 
•ter.,.:rcli• pnsr- a: cllle aiautr:r of 
Jatenati-1 Tr ...... latlatsy (111?1) ncei..,. tllle 
laqut iocnaM ia fuatla, vitlil allocati- ap 
'fl •illi .. ('S ailli .. ) r ... laat :rear. 'Ille 
llioiatr:r of .tcricalt•n, •onatr:r ·- riaauieo 
OIAn) acartetl clam - project•: un will 
reaearclil •ioloaical -role for er .-i-tal 
iopr-c ia-ti-M (1'5 •illioo), •ile wll'lliq 
vie~ pri .... ta ...,..,r:r to 4eftl~ rww fertiliser• 
tn• aillioa) ... -l:rae ... e. ia aaricvltaral 
pl.eat• ... aaimh ('43 •illi.011). 

Select ....... t at- for fiaca& :rean itU aad 
ltl6 era ~retl ia Ta•la l ~••• ,... J1J. 
&lp-loa of •ietoclllaoloU iato - apoci .. , ... 
norra ...... t of liaa ic ... , accouac for tliffaret1ee• 
fr.a It .. p~i••lJ ... llaMll IMS ...... ,. 
( ... reas llcGn.-tllll'• liocac ... lsr ...,_cell, 
17 Mraar:r uAJ 

lloc•it tniiacc 

•a llialatST of lace ... ci-l Tratle ... 
..._tr:r (lllTU ia .carti .. a 10-:rmar -.iocllit 
projacc• clilroap ice &lp:torator:r .... areb for 
M .... acc11 Toc .... locJ Proar- l&IAl'IJ). 1119 
1-10 •nu .. ,.. pnijacc am ta ia-1 .... U...atrJ, 
•~-'•• aatl ..,_l'llllOllt ia nM•rclli• iafo1Wti .. 
pmca .. bs _ .... u.. ia 1-r ••iml aen .. a 
•:rat-, e._iai .. Hoc .... ical nacti- ia 
•iolopcal erpaic MtarMlh, aotl .. calillll•lllbs 
proMctioa ... procaaoi• cacaaoloa:r for orpaiaotl 
-l•calal' co.pie•• aatl __. .. _.. Uwreu 
lie/!ec._1.op, "°'· 4, r .. raar:r U .. ) .. ......... ,. 

Tabla CINmical latlaatri•• Ua,..) Ila• •••lofetl a C.-.illotl a- iaterle,..•iaterieuaia·Z 
_,._. llf -• of .... tic ... i-l'iaa af a 
c.lifom INllteri•'• ...... a,_. ll9llllo ,,,.._., .. 11 
Tm:r- Uai,.....dtt'• Oceaa Laltorato11 lllaq 'oiaU:r 
tlat11ao,.4i •• di& pncaH ta _ .. pro41,,,. Ml 1-11 
..._, wiclil _, ....... , ... 1 fanii .. " future 
tla.,.1.,..,.ta era a.cc•••f•l. .lapeaaae QMaacal 
Tec ... lotical i..oraeo11 Ila• alao '8Yel.ofetl •• rDU 
pnceH ta ,...._. l:roo1,.., • "-• ... ,.., ia 
,..H • ._ Jf.,... •• •M l:roo.,.. H CNataeat for 
, .. ~ coltl. (louna1 ~· n ,,._l'J ... , 

Ill Ill II I Ill 



.....,. (T~o). a WMH ia ,..--.ciu!•. 
... ....... a ~imuc a ... tue •iclll •F aW ia 
ltllle •..--t'- _. c.n of artarioocleneia. ..,. 
c...-, t-iecait tlllll 196 of •irela•lt&• ialtO 
llloltlll ~ ali _. alit11M MllbF -11 •• 
,.. elaata• It._ .~ Lt W•tical ia .Cmctan 
_. efflcaq ca ltlle •t.nl eia.taae. (S.-C.1 
•iotrec ... lw, w.1. 4, r.-..17 u•> 

•illlml a..iula, a a,.cialiat ia eltlllical 
_.iciMe, _. die .i.....- 9altiaMl ,_. a.-rc111 
._titllh af tile lliaiat17 of .tarialt•n, '-tll!F 
... rHlleriae (Mn) ............... a - .... 
alcalllol-."'-cilla ,...t. le'°rt•UFo tlllia ia ltlle 
fint t'- .... r alceltol ... ._ .... ., 
f•-ra&'-• -- t .. tnolir.i-1 c..-ca1 
nect'-• •lldraa ...... ta .... rt eritllrital 
,~ .. ., fe-tat'- -t :rear, •U• it la 
wftlllillc a •n ac• nical 111'-ita:r. (aa.-c 
•ion ....... w.1. 4, •*-17 l•t> 

~ 

liot .... l!p -•Ida ....... 1...-c ia ..... 

la ...... UD la die fial• of •ior.ec._lasF ia 
fiaac .. ., •iff-t ~t'-8 ... ., iaiiut17 
ir .. u. 

OalF a fav larta a.,maiea lilra fta!-la ... 
r. .. ._.ialll ~ ~ an actift ia ... ic 
WRlll. ..It ... ic NM&l'Cf. welt la carriaol •t 
at .. iwnitia. 1lle ._.ialll •11:'-al ... .,. fn 
Tec•ical ..,..lo,...t ia ,_.ilia -• pnjacu 
ia araaa lib •lewlar •ielasF, fa-tat'- ... 
~ nMal:Cll •• -11 aa ..... t_ ·-·a.-
.. -1 ... aec i• .... c tz.' .nu-. Ot11er 
f .... r• of ... ic neearcll -n or le9• nlataol to 
•iotec ... lou an 1:i. ... ical ..... Rll a..cn, t• 
Casar ,_., ... tlla s..liall •rU-1 lei_. 
1e ... sc1a r...cu. 

~li., n .. aRla ia lllietac.._lao b •ialF 
fiaasn ., tlae _,..la• actift ie tlli• flal•. 'Illa 
.... ialll •tioml load for Tec .. ieal .... la,...C b 
fll111li• riek projecra ritla camf'Uli .. at a 50:56 
... la l:ohlliaa .... It II. S ailli• pee par. 

... far, r.laa •Ufanat ,_., .. apsU.....,. 
.,.race.I ft'Y iaM ...... l:lF Mt - a •t'-81 
a..itt• for liotec.._1-aF la .. , .. utallllia .... 
...._. of tlaie c-'ct• will .. npnaacari
fnm ,_.las apeclaa ... fnm ieMatlJ• lea 
,...,... b 1.o ca-.Nbata tlla •port of IUD ... co 
.. n •t a •tiwl ,.1lcF· (._n:u •!!!!!! 
lciaeca .... • llal'Cll 1'16) . 

er-ell lao-w..~ .. witlll DU tac!!aim .;;;;a la 

A a...U. .._ pr.._ .. ., -- of .-.Cle 
... iaNrilla., ciao ...,bit lcaca-.-.. 
.. a-..tlcal c_,.., lallUitnm Al ... .... 
apptwd for - u a •na ., tlao Dftl• .... rl:M9t 
.r t1ao lw'i•ll ..... of ... 1c1a ... lldfan. a.1w 
S-c.o.a, , .. - pn,.raciee b a 100 ,.r ceet ,. ... ,...._c, •icll pncl•• au rbu of 
u...t .. iaa of bfactl•• .,..ta, Mific- .. ,.. 

Illa .,.ff'lal - tlaaC .- 200 .... bll 
cllU•.- ...... ,. r-'" ..... ce t ... cmac t.r 
tlleir affdla lie- "ficincJ after cu •• .... '
la.c .. rial of r.raecm.c witll aswtlll N.
cnHct., fff8 "-• pic•ic ... ,. ii.Me. •l• •• ._ 
to ...,1c1- CINC •• •rlca• ,n,.a!tU. 
cra ... itC .. i•fecCiaae a ... t•• 

._s-.. IN• .......... •littlcal trl•'• itt 
.. .,.rel ._,..u. • -• tlla• .00 ,.cu.ca_. IMI• 
alraa41 ._. a,.r., .. .,. tlla r•alatraci .. 
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-tlaariti•• ia tlla u.it .. llUPaa ...... i_ ... 
lltliturla... 'lllle ~ric- ..,a ... 1 .. 11: of s...11:-ra 
... nc•tlF .._ ... ~ ia tlle US&. <so.sea: 
... S-.IUla-laterMCU-1 hae iue•, .Ja-ry l ... ) 

-C... .._..ler• - tool for •lwlz _. 
p.-Cri .. of a-tic •1:.NChne 

,.. s.MUla ,.._tical ~ lllacmacia 

bu ._._ .. a - -- -·-· , ..... _,a 
C:.. ...._lar, pnolol::M ., tlae CGIOl'HF"• llltlecular 
liol-aF 8iwie&o.. It ia t .. lint -• -iaiaa r.o 
M ,,.._.. ia .......... , 81:CORUa Ito 1:.lle 
-'actonr, b •U.,lar ia ... iaa, aaeier r.o .... 
... -w-.ii.1~ lu• ...-ift tllaa u.petitiw 
...Sal• alniolJ - It .. -n.t. 

late9181ol ~rillllrilJ for .. i,,.r•itJ ... 
~---rial -Klien ·~i ..... •e .. lopi• 
;-ic •r.ctane ... r-tU., tlao _._ caa Ila 
.... to -facton • .,.1:1ae1:ic ..... ia a •titer of a 
f- ...... II: caa aleo lie .... for tile •iaa••ia of 
•U..-. iawelwU. ..-u.c "afecte lllJ •-.Ci• 
•.-i pao• p:rWae. 

•• -cu- coaeier.e of a _,,.lar ...... ,, of 
c..,....11: •• a •U..l• .... 1, qer:• ... •r-tic 
eptlaaaia -itoriaa. 11aa ace.al .,.c..,..ie ca.. 
•lace ia c.. col- fill .. witlll llM-i•'• .._. ...... 

Viti! tlla aU of tlaa elact .... ic -tnl •Jel:
ia t .. -lliaa' a •icroprK••eor, • cai.ical proc••• 
takae •1-co ia tlae co1-, -•litla t• •cleotMIH 
to .. joiaed ia a pr.-,roar_. •..-aco Ito fora 
, ....... or piacae of ..... ••i~ • 

u ... toptllar wil:ll tlla ~·· rr.u: 
,.rificati- 9F•t•, tlaa C... Aae ... ler caa tllu 
lllotlll aprlaaaisa a .. "8rl'7 tlla •tariel, a f .. ron 
eaU to M -tclld lllF ot ... r p1111 -llilllle. 
(S-Ru 111a ._.ia11-mr.arMt&-l rr ... lure• • 
...... rF 1tl6J 

llalr.• !iap!! 

flaat ,... •roo1 kir.• 

'Illa lricl .. Co-..-t'• Acricalcural a .. ,.., 
..... sell C.-U (Arie) IMI• our.li..a - .. ,,.llC•• 
ia qdc.ltural tacllmloaJ to N iacl.,.. ia ice 
corporate •la• for r. ... _, fi• ,.are. •• r.-cu 
aaF9 it• oci..cieta "Ila• a SN&ter ••ri•tF of 
asca•iaalJ ,...rr.1 ruaarcll tac ... i••• 1:11aa c11ay 
.... .,..r 1aa••. lu pro1111 .. i• ••wlo•i .. tllea •• 
claa eo..-t • • •,_.ba • qriculhrel reauini:ll 
~u ..... 

•iotacllaololJ offen ..., pne.-ct• for 
qric.1Corel -•Ria. ror • ....,1a eci•ti•I:• at 
r.• •iftraiciaa of llUnaa .., Vllnrick, wrtd.q vi1:11 
c• .1oM .... laetituta ... Claa fleaC ..... iat 
laeci!tuca ••r Cullru,., an -rki• .- a •p1aar. 
.- tool~ic• •icll will .Ole 11r ....... co 
Woar.lfy a .. ioolace particular ..... ia pl-au. Of 
Fartlc.lar lacer•t ara tlloff tlllec ceatrol ... lraltle 
clllar.ctarletlu euclll H neista .. to •iaaaN• a• 
1-'!lt ac law tallp9rar.ru ... la •17 aoila. 

'Illa ldciala proar- i• looki• ,,,.. -con 
claot will car:rF s-• ittto -..c, Nl'laJ, r.,. a .. 
,... Moltlaar ,.re of ciao tool kit vUI M 
uci."8aa of ieaerclaa ... , ......... itt1:o 
prOCoplaata (ca11e viClll Cllair ca11 valla -YO•). 
a- plaat•, MCll H ,.cuaiu, are rai.ciYdJ ... , 
ca •- fra11 prot.,laeu, MC -..rcaat qdcultural 
pla•ca, .. ,.dally ...... 1., are •'· lllMll of claa 
..n wi&l ia•lw fo-lacl• asa.tad ...,,,,_ 
for raaneracU.. er•••· (S.tracl:d f-
l!• klHtiac, 20 lla•lll 1H6) 
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..... ~ ,...i. 
'Dia lllt a.partuat of °ll' .. • _. IMatq Ila 

• ....u .. • u •illi• anat to .. Ip '-• 11or11&11s. 
• •i ... Ul'OCiati• .. ~ t• ~toq of t• 
C-..-t aa-i•t (LGC) ia .._._ ... t• 
U.iwenity of S..t (CUteEhq). •k• will f- -
ltioloaical tra•fornti-. OriaiMllJ' utaltlu...,. 
to •r.wi•• •-l:rtical Hnicea t.r C.-rn t 
.... rt-t• ... ,..lie Wi•. tM I.SC - .uu iu 
u .. rtiM nail8He to U....tq toe. 

llanAllS vill emrace fu•iltility at .. i••• ll6D 
c.tncto ... joiat •soa-•. oai _11,cala 
a..,._ •n,.rati-. 11111 -n. will lte cani .. out at : ~t• tlile I.CC (•ic• Mt .. a aiotec ... log l&Man:• 
~ ia nau ... t .. lioloaical Laltontoq ia 
~tarit.q. O.ri• ic.viea. •nfoa- of aic~ial 
ltioc ... ietzy. vill llea4 tlle aiftl'oitJ' te-. 

Fo:r Ula U.i-roitJ' of Keat. t .. 1-91 of 
a10111us n•n-to t• •8coM of cw. -t 
•e .. 10,...ca cut tar.ie ..,,_.. its npotatioa 
c-i<f•ralt~J •• - of t• -t .,._aift fon:ea 
HlliM ariti•• llliotec._lacY• ApiMt •tiff 
cN .. titioa. ti. Sat a.earcll ... Dnelo,...t 
Ctatn alao attract .. tlla - hrtaa JateraatioMl 
AhiAluq. UI •io•roc&Hi .. (Ull). to it• -.i.. 
- lteiaa c-truct .. •laaai .. • t• -iwenit:r"• 
.. ia aciaace lalioratoriea. 

la aaaoci.ati- vitll oc•r ...._.oft• rorc
latarut~l &mu•• UI' a Mnicoo -r tlle 
•iacoweq. deoia•. aad o~imiutY. of 
ltiopmcu••i •nMluctioa cqaltilitJ'i ... t• 
•••iaa ... •rowiaioa of •rccuo •laato. 

Gon~tal apoaaonlllt• of ltiotocllaoloaical 
i-watioa ia i.Huotq is otill ia t .. '"'11•-qo 
....... •r• rouply •••• 5 mllioa .... t _u, ..,. 
tlla a.,.rt-t of Tr..S. aad ..... tq ia •irect 
••Pf'Ort of reH•n:• ... da'ftlo,...C ia ... for 
iaiuat1J oalJ al •illioa .. r :rear ia allocated to 
ltioteclllaoloaJ· & aiotaclulolOIJ' Dait ... llaell 
oataltlu•od for tbe .... ,_.t of tU. opoaaoruip 
at tlla LallloratolJ of tlle C-a~ O...iot, Loacloa. 
UI. 

'Dia liotecllaoloSJ' U.it Ila• W..Cifieol four lief 
arau of ltiotec:llDolou of otrataaic U.,Orta.x• aad 
ie dnotiaa •• iocna•i• •rof'OrtYa of its 
reaoun:•• aad afforta to t..... .. r..r anu arai 
(1) • ..,..., productioa ... uH; (2) •i .... atica 
iacltidias ltioo-n; (1) •aricaltar•l 
ltiotaclllloloan .... (4) proc••• •laat aad 
i .. c-tati ... 

lade HH•n:b ia tlla llt ie ,_... ia 
•iftnitiea 1tJ tbe Uaifts'oitJ' Grata ai-iuiaa ... 
tlM 1a .. arcll Couac ila ... ia ... lie -tor r-n:la 
i .. tituta• lllJ pwarmoat da,.rc..ta ... ._..n:ll 
Couacill. 1lle &aaaarcb CINKUa a1- .... • 
_,,_, of basic raa .. rc• ia cm ltioocieacao of 
about t).J .uu .. i• 1'1J-ltl4. 

0.1,. ia tlla lcioac• ... s.p..d• laMan:la 
r.uacu (lllC) 11aa a ..,.lcac.d llacoc ... log 
Diractorato Ilea foniod. fti• Di,_C«•t• Mallo 
llldu.crial a1h,ice i• , .. -rd of -• ar•at• to 
•iwanitiea, a4wocatea jobt ,_.i• of •rojacta 
vie.la illduatl)', ... aim ia coe•ltatY. ltet
ac8'.-ic• aad iaduotrialiot• to •iroct .. ,,orr iato 
acrata1icaU1 iaporrHt araaa. 1lleM araa• 
i•clud•I (l) '-oltiUHd call•_. • .,...; 
(2) plaat .... tics ... laioc .... itttq: UJ • 
larp-wcal• arowcla or -Ii•• _. pleat cello; 
(4) te-catioa tec .... 1o111 (5) mreltiel 
plllJoiAtlop1 (6) - -&or ...... , (7) -
-•pto i• 4-Cre• PIM•H'-11 ... (I) MUOn 
... laiodectroaico. c ... rces •1tg;•1m. 
••· •· 11an:11 ., ....... ro,... 11 • .... 
llan:la ltM) 

- lS -

•-•fer fint antm winaa nl• ... 
... ~t 

la et-. of tM ...-c>:od ... licatioa at tile 
_. eC .. a• oft .. lriti .. piAlelimea for tlla 
rein• of ..-tically ... ~nol oquaa• iato tlle 
-Yi.--• ...,rowel ........ ai- for tlla firat 
-c• rel•- .... n-t.. 'Die OJIP&r~u. -ic• 
vill &-be t.. nluae of aliabtly eiiaiaeern 
ftni- ef wi-. t .. t are...,. ia tbe ltioloaical 
~col of ... c.. an aai• to laaw ltoea • uaeful 
fint aan:iao for t• MYioory C:-itt- aa Ceaeuc 
... latioa (ACQI) tllat ... •nMlooce4 tile aui•eliae• 
... -ita their a,.nwal 1tJ t• lltaltb ud Safety 
c..inioa. 

'Ille pialiau an iat.....,. to nol,,. aa • 
caa•~M lleoia. It vill •t Illa c...,.laory 
eit•r to aotifT jCQI of pla .... nleHeo or to IMH 
t .. ir •rice. 1111.t tlla expec:tati .. ia tlaat ..._., 
will riak ..,.._.Us tlle _ ... tarJ pmcoduna. Ur•
.. 1tJ • ... --att•, tile pidelU... will put tbe 
iaitial - oa t .. •-..rm.acer to abov tllat 
...... to ufety teat• laaw ltna, or vill he, carried 
-t ia ••-=•of nluae ... tlaat t ... re •n 
...... to •la• to -itor t .. releaae and to ... rt 
tllle .... r~t if it •row• eKe•HrJ· 

lllat MJ' wll M tlle firat nle•ae eap&ri-at 
ia tlM Bait .. ti..._ vill coabiu • ftrJ aiaor 
•iace of .,...Cic -.i-ri• vitb a Mj,u project ia 
ltioloaical co.trol. 1lle proltl• ia tbat of tlla 
._.. WOIClit alMlut lay tlla mt• Paaolia fl-a -
tbe lodppol• pi- tne• plaatod ia an•t •umber• in 
t .. laill• of Scotlead llJ' tlle lonatry C:O..aaa,ou. 

la .-.,. arau of aritaia tbe caterpillar •taae 
of tlle -t• i• aaltject to utural c-trol ltJ • 
Nc:ulowin• tllat iafecta ... kilb it. lut tbe 
Yina• io -t pn•-t ia tlle lod&evoocl piae 
•laata&.i- aD4 ao i• Miaa iatroduced: tbi• , .. ,. 
••ftral ..... reoa bectan• viii be apr•Jed vitb viru• 
ia a f•ll~l• trial of tllO tecllaique. 

'Ill• •tural a.i-tal laearcb Council'• 
Iucit•t• of Wiroloay ia Oxfori laa• plea• to iaprow 
tlle •ff-ti-• of :ba wirv• lay 1111&iae•rina it• 
...... Aa a first at•• ia tlM dincti- of 
relauiq •lt•rod •i-•, vorkara at tlla iaatitut• 
...,,. ... '-nd • "l'J' -n c ..... iato tbs Yiru• 
... an 110V ltil•J' teoti111 it• •t•ltilitJ aad 
ltioloaical actiYitJ ia t .. lalloratory. 'Iba cllaac• 
i• cant.llJ .. oia ... -t to affect tlla pnteiao 
pl'Ollacall lltJ' t .. wine aad i• •ut •rel,. to Hrw• 
•• • •rbr t.y ~icla tlla wiru• can lta diatiquiabad 
faim ito ,.r .. t. 1laa firat r•l•u• aaperimnata 
-ld calla plac• tlaio •-r. Dr. Dowid aiabop, 
•hector of t• iutitota, ... dread,. piaod 
appcoHl ia priacipla for raleue of tbs wiru• frc19 
&CCII ... t .. lliaiacq of •ricultun. rood aad 
ru1aeri .. •• wn .. auppcrt ,_ t .. roraatr:r 
C:-iaaioa ... cite •cura Couenacion Couacil. 

1laa •rodicti• is tbat tlla •li&lltlJ •ltarod 
riru• will lilellaft juot Ulla ha aat11r&l parent, ltut 
t .. wariatY. vill .. rwe •• • •rk•r to b41lp t••t 
, .. prodictioa. If •ll ,... wn, tbs .. u ataaa 
vUl k to • .,, ... r iaco clM virua •-
.. u-... tncc •cllaai•• for uae ia coojuachoa vitll 
..., of , .. •jor modificati- cbat •iabt Ill• triad 
&11 tbe foe.re - oucla •• tlla i•crOlluccioa of a .... 
for a cata"illar-tiillin& to•ia. ( .. tract .. from 
.!!!!!!!.• V.l. 320, 6 lllrc la 1M) 

U.ic8' aye .. of -.rica 

lrA ..... to iacr•••• 1tiocecllllolo1r r••••rcb 

& odutUic 8'ri••rJ penel co tha 
lari-tal ho&accioa ApacJ Ila• nc-ndad that 
tlle •S-J eacaltlbll 1 ltiotaclllllololJ HHarch 
proar- •1arpr ... brooder• tba• iu carnac 



15.1 llill'-t/:reu effo1t. 1be .-1 ._li_• Oat -1• -bl• tlle ap11e7 to .-. -n -r•te 
pnilicti- alMNt • ae-ticallJ' ... 1-nil 
oirpaU.'• •rYi ... ilitJ', an.e:• • ..-Cic t-f•r. 
eieperul .... likalJ -i~tel ...... ltb 
effect•, ... to fi .. _,.. u ceaitaia ... fOO•iblJ' 
... tfttJ' .. mf•l oqani-. (Secrce: a...iail ..... 
12 hlonal'J' l 9ICI) 

... , 'tut• of ... iciM lwhluo ••- t of •.a tr•..-

.. US lbti-1 ._...,. of lei- _. tM 
lmatiteate of .. ic• ..._ ..... a -ier •-• 1t 
of Mt1-l etnte&iH to comat K.-inil 1-
•eficU.C,. .,..._ (&Ill) .... ·~· •ic• ia 
Mia& ,_.... llJ' a -rti- of '-ilaca-.... 
.... ,.t - a faat tract. A nPDrt ia -. ia ab 

-tit•· 
A •taller caet ............. w to c -'act 

tile et .. ,.. It vill M &o..zri .. •t ~ bD ..-ia ... t• effort will N co-odiaatoil ~a ateerillc 
c-itt•. Gae,...., will -iM ~U-1 -a:• 
efforta, looltL.a ia ,.rtiaalar at -.titer tlle 
raaOHCH .. a.a dnot .. to AU& rueaic• -
..... ta ... -.ti.er edficir.at ....._. of 
reHan:llen ue Mille •r- iato tlle fuW. .._ ,_1 will .1 .. look at ,...~u ... rrien to 
,.rtici,.tioa ~ pri•ate biluUJ' ill-• Rell•• 
•acciae ..... 1o,...c aoli •na tlleran. 

•• HC004I ,._1 will look at lite ... lie .... ltb 
11epecta of AUS, iacl .. ilta nU- • t• ...... of 
tlae dieuH ia i ... etrialu.I ad •-lapiaa 
c-triea, rii. coet ... effecti,,....• of Yari•• 
tru~t proisr-•, ... lite impact of .-C.ti-
... public ... ltb efforte. 

1be •t••riaa c .... itt .. will njj!Ort directlJ' to 
tk couacil• of tbe Ac....,. ... tlle Iaatltote of 
lle.tici•, •iclt llotla approftd tH effo1t. 1i;p at .. J 
we iaitiated ia part bJ' nc1 1 •ati- _.. ••rifos 
• u,.-loaa -ltiaa oa Al• epoaaonil laat fall "' 
tH Iaatitate. (Source: Scinca, •1. lJl, 
28 llarcll 1916) ---

.. ,_. a .. Ona Maiai•tratioa U•> Ila• 
appl'DY .. tw •iapoetic taat• for aatillodiaa to t• 
•iru• t .. t c.aea• ac•11ir .. 1--e .. fici_, 
•J'Dd- <&1•> lllri111i• to - t• ....._ of 
lie ..... taate oa the US •rut. OM of tlle -
tHC., ...... oa tbe Al• Yina die-nd at 
rraac•'• Paatnr lutieota, ie -face..- ., 
lrbtol-tlJOn' aabai.tliar, C:..tec lpic.. 
(llaatUe). 'Dae I.Iii for.llJ' daW clta .... llrt t11e 
faetear Iaatitata allaaiaa a •roacll of coi.t...:t for 
c-scialiaiq • ,,,,.. cut ....... a... ~ 
PHtaar to •tioul Ca-r laaCiC•CO (Kl) 
reaearcllar• tor reHasc:. purpoeaa •IJ'• .... •ina 
ie i11Cl~- ia faetear• • ,ataat .,.ucac1- for • 
di•&DO•'ic taat oa acq11l...,. U..... .. ficl811CJ' 
,, .. _ (&I•>. 18 a raa,.... to fa•ca.r"• ealt, 
tlla 1:1 c..c.... tltac tlla complaiac .... aac aceullJ' 
cllarp cue Kl eclaciaca -.ciall ... ella 
epecific YirH , ..... to c._, _. dlae d1rilar 
•iruaee or "trade aecrat•" -1• ..e .. coeei.tland 
,.rt of tlta "coatract" CUC 11:1 raHasllera d ..... 
l&.itracted fr- 9!!1llcal llM!!, S .. _.. 1•> 

~lC!J Yacci,.. loiac .... t ... 

i-aop .. tl.ce, a Yl•laad, .. .r.r .. ,. ..... .
•'81-cica fi•, Ila• !o .... • jol•t -c.n rith • 
... , .. acricaltural c_,..,. for tile pr ... eiM -· 
Nie of paulery HCCiaee ia ladia. S.jact Co 
apprcwal fr- Ch• JMiaa C....a~ae, tile deal rill 
•k• lag ra- of ..., DeU.l CM Mle u- for 
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tbe teclmolou ia llldie and •eri-• African 
c-tri••· lS...rce: &aroee•• aa-ical ..... 
17 K111cll 1"6) 

llfriawt. State of ..., Yorlt fund v1~01enetics to 
• ..,.lop f!ly=yeccin•• 

Siac'.t 1'12 tM llitate of llev Y«ll i..d beeoi 
loo&U.C for aeOll _,. to c-rc1du:e it• 
.... tically ... iaee~ ••ccine techr.ulo&ir end h•• 
Aeei,,.. aa iaitiAl tit aill'on c,_it-t f,.... the 
18atitat ~. Lyon, ~ranee. 1ha 80GeJ will ao 
to re•iw fi-...•tics. -'"·• 1 forme'° "corporate 
... 11• fltr tile llev ~orll a..-.t ... t of llRaltb. Dae 
- hiotec ... !ogJ fi• at AlNaJ' •nll dewlop tbe 
YKciai.a-Yir.1, cloaH-.altipLt-ntiaaa teclmolou 
ia_t .. ;.,. .... l'aoleu ~ aDll coll•..,..• at tlae 
...._rtll C..tar for i .... ratori•• ... leae11rcb, aho 
iD &l!laDJ'o 

... tit•t llfri- vill Oita Sl per c-t of tll• 
C~, ....... ltlll leHaRh, Jae. llllEJ.J, tlle 
--.rofit corporati• tbat a4aiaieten rHHrcll 
faadillC for Cite ._York State llaaltla Deparc-t, 
will .. ,, tlte klar.e. la .... itioa to tile 
-•le 0 tllnr-,.ear ·-C for Y8CCi .. e, 
llfrieas wi!.I alao recaift wrl.WUle ropltiH co 
otMr .-iac1oan prodacu beiaa ole ... loped a• tllle 
.. ..altb .... rt ... t'• t&ttoratori••· Dae ... titut, tbe 
State, tllra.slt 11111, alld tllle ia-ror• will ellare tbe 
proc ... • fna tbe Yacciae producu. A US peteat loo 
tile polJ'Yaleat YKciaia...._ ... yacciMJ ie expect .. 
to lie ie .... tllie ,.ar. 'Ille Yacciaia •iru• -• tM 
baaie for t .. -•-ubi41Uitoua -upoa Yaccioe. 
leceatlJ' Paoletti'• aroap apliced ••ti&en• for 
berpee ... .,atitie aad iafluDu into tile viru• -
time cnatia& a •lltiple-tbnat propllJ'laccic in a 
•i.llal• Yaccilla. Sac• • "oiae •hot" YacciDc i• 
ideallJ' ••it .. to ••ccinataoa pro1r~• i• 
.,.,,.lopia& -tries aad in Yaterinary pl'Dtocole 
..taen ... ltip1a iaoculetiODe are DOt al•J'• feeaiblc 
or ec-ical. (latracced fr- llcCOrav"ilill'• 
liotecllaolop ...,_tcb, 3 llarcll 1916) 

liot~baolop plau ia Serbia 

'Ille C:O-il of the C-...itJ for Rutual 
c:o-o,.rati .. ia •laaataa aad au•i-• u,eracion of 
e>raaniutiou io tbe riel• of C..etic lll&ioeariaa. 
at ,. -Cilll Ml• ia tbe &c-ic a.-.~ of lerDi•, 
•pport .. tlle psopoNl for a pl'Dject oa reeHrcb and 
de•lo..,at of - llior.ec .. acal procaH•• baead OD 
t .. reaalte of .... tic ... iaaeri• carried Ollt ec 
u .. llc:laool of TecllaoloSJ ... lletalluqJ at le'&rade 
UainraitJ'. 

'llli• r-rcll, to be cari'ietl Ollt OHr tbe aaac 
fi ... ,.an, will aia at deftlopiaa - biocetalJ•U, 
..,,.ral ..., tJ'Pe• of llioreactore, specific .. tbod• 
aad •••icu t.r .. ,.rat i.oa of prolluc u f roa 
bioloaical p110Cceaee, tba de•elo,...t of iaer.111aeate 
for coatsolliaa i>ioproc•H••· end U'8 4e ... lopaent of 
fu.._tal c._ical.....,iaaerina IUlovletl&• to dHip 
-11 proce•H•· (latractetl fr- Prinedni Pre1lc4, 
11 Dec_..r UIS) 

C. UIUICll 

!laaarcll .. .._. paa• 

lwleffn pf!tda iaolated 

a.a.toe• ... tbe lalk laeclc11ce II•.,. jol.atlJ 
1 .. 1ac .. •• c .. racteria .. inhib&a, • replacory 
psotaia of t .. "-• raproclucC'•• •J•C•· lalllt.in 
••l~CiftlJ blaclle productioa of folll.cle
ett...laCills ..,.... Crlll), lhlllk• other ••b•t•nc•• 



• 

• 

• 

t11at •i.ck r•. U.wia .._ ..c •leek ~ti• •' 

1-teiaiaU. --· .. •i~ -·· ·-die -.i• for tlae lint ..._...._. •l• 
-tncQtift ... -·· .. _,.. ia .... lefha 
'-1• c•traa,Ci- witll fner aW. efhcta. 
(lctnct .. fna a..ical _. l!llM!ri!a .... 
2J llK•hr HQ) 

Diap!!i• for arterieeclenaia 

A -•-1 aat~ fer tile •iapesia ... 
t-tmat of..,_ arteriMctenala llu .,_ 
... a. .... , •okye UaiftnitJ' -Iden f- .. 
aeti ... f-.,. ia r ... iu witll c-..U 
arterieaclereaia. .lrterieeclenaia ia carnatlr .......... ., -••iec tile wt ef lif~ 
-taMliaol lllJ' tM liwr. •• - aeti.looq MtecUll 
tile aetipa ia r ... it ...... .. e.cipa -i•ta 
•f • alJCO•rot•ia ,__. •• ,. ia nMoib wit• 
erterioaclereai•· (llatrwtell fna ...... lei •c 
.Jit.rmt. 21 DK.Hr 1 •s> 

!lptlletic ..-w. pn6lc•• l!!!!Citia ....... . 

.lat~ia to• a,.clletic paftWe -rr ...... illa 
to • -u fOrti• •f ..... titla • ftln _..,. 
froteia -tralise liwe .. ,.titi• I riN•• accedhc 
to aci•tiat• at tlle llw 'fork 11 ... Gliacer _. 
Qalifonie r..titata of Tac ... loar. .. -la 
...... t• r11ac a •iafl• ..,ciH -w fom tile -.u 
for • •n effectift ... leH ...... , .. -'-
... iaat lle .. titia I CINa dlo- - ••ila•te. 

.. re ... rc .. n - W lllJ' A. .... rt ._.tll 
ef CM .. _. c•tn ... Ste,._ I. •· S-t of 
Qaltac•' • •idaioa of "obsJ'. .. •'-CJ' b .. 
-q...cla of -•I :rears of ~la - CM ~ 
k ... ,.... to .. ,.citia I win.a. W. fWi ... -n ,..,ia... ia ti. llmftla ia- of .!!!!!!!• 

... t offerta te •-• • .._,.citia I -• 
lane fecw ........ t ie ._ .. tile I fnt•ia ef 
tile wina. U.Cil ncaau,. a.a I fnteia. •icla 
c.ataiu 22' •ieo eci ... •• ~lat to M tile •le 
ceutit-t of r• .... titla I 'riNO -1o,.. 

....,,er• , .. a- dlat COlle9 for c• 
11e,.citla I -a...- fattoia CMCabo .. .,.. 
n .. U.C fr- of 1.ioo -aooew.a. •fficieet to 
, ... for • fntoia c•taiaU. 400 omiao acWa. O.r 
CIM ,.., Clar .. ,.an, nHaRMH ..... •iac-... 
, .. ,, ia t.cc, tllara are tllna _..,. fntaU..1 
CIM I fntaio 0 •• • frotoia dlat -caw. • 
... ic'-81 SS .-.. acW., ..... L ..-.ia c•c 
-toiu all "4IO 11Han1e •iao acWa. .. •.are• 
SS .-.. ac Wa ill ti. • fnteia an calW f..Ui 
IN aMidoul lit •ioo acW. ill tlle L pncaia an 
call .. frell. .. c- roP.. an ._ 
colloctiw.lr aa fnl. 

.... tiela I Yacciaoa ..... Nlolf .. tile 
I ,..cab, -· aa Clla Cllrro.tlJ' .. ailaltla •,cawa 
weccioo frClducM llr ... 111, ... ., 6 ..._, an 
offocti" fer .._, IS ,. .. caar. of c• ..-ral ,.,.latiott. ....,_r .0 qcciaa an .0 leM 
offoctiw for ...._. iaf..u. la nCiom ...... tlla 
., ..... i• .....u. a._ r..ce •f cr.....U.iae 
• , .... r.il:la • ,. ,_ ..Cller le ......... a 
•ac•iae affactiw• la ........ i• t.,.na.t U 
... ,.ucia i• _, .. u, co lie .iw.a~. •n ia 
-~-a CIMt •MC*- MOCaillias t .. •NI ....
ue dpUicaetlJ - oHaotiftl b -••na aa wll 
.. ""-· , .. r. , .................... tlla '-
......... t• tlN • fntaia. 

111a ..... ft. a1 .. laoW. ·-'" ,... ......... 
.... "' dl•ical .,.e11e.ia ., ..,cw.. ... 
rec.-iaHt llM ,.....r.l.ae •I ,.,e.._ ratw tllea 
11r t.aou .. u .. •' u .. •'••· 

111 
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T-to...,,. ta M itr.e io , .. •IJ' cna:.ro, 
... rt f- a ._.. r.11r.r. - .. iofoct .. lllJ' 
...,.cicia I: CO. c•ilr,....... 

.,_11:1uu,, , .. fl96ictia9 •f oitllirr 
...-1cau, ... ~ .... er Qlllltlletic ncci.ao• will •o 
_, witla De .... ,. .......... teat• - _ .. , •• 
.. t, inaicallJ', r .. eft.rti- ef tao •,.Caohc 
,_. -'- llu jut .._ hetell • chi f H••• ia 
tM LiMri• laotit•te tor l~ical laearcla ia 
lllot Africa • 

lacillooliu ........ ia _,_. to t ....... 
fntoia -n ... .,. t• a -..-.a- ot h- vireo ... 
iajectell iato ... ,,., -'-•• ... •it .. r ..,,.lop.4 
.... titu aor ..._ carriera, .....,ilia t•ot t .. 
'rina ie iaactiwCM. T-t• ef Clla _, .. itodf 
.... cliaical tnal• ia ..__ will c- -·•· lraat 
MlW- tMt t .. fiaal ftnm of t .. -u.o will 
..C - _.. to M •• •ia u uie fell pr.S 
fmteia. A coeflo ef .. , 1 ••of ais •iae aci•• 
•ialllt ............. c. - f~ •f t .. 
•ia I fnt•ia. l-.Cactell f- a...ical ... n.w.'lls ... • J ~• I ..... Miw ldoatiat, 

iiidl ) 

... 1!81 RMaft. 
Oaa ef tM •ia-": ... eec1 .. co eruicatiaa 

leJnoJ' ia ac-letilllC a.fficioat ... aciti•• of Clla 
llecteri- ce •n witla ... aiaca it nh- co anw 
ia c.lt•n i• , .. laMl'atosy, nMarc .. ra ,.__ Mn 
Md ,..11: to '-ta teat for lefnaJ', lot •'- to 
._.., a -ciao. .._ •'-CJ' aa lf12 t .. t 
..... ui.o ua ._1o, a.,~ ..... clla acieaciat• • 
fnatratiea. .. llorld .. Ida Oqniuti- ,_,J 
•iataiaa ....... 1 a..-iue _._ia, .. , r;...,. are 
..,._,,,.to Na • ...._ tlleJ' an iafactu, it caua 
CW ,..n .. fon tlleJ' -lete a uMhl _, of 
t ... ._,_ills e.curi-. .... t-... ,, .._t 
cllnrffftlla ef c .... iofactei: .._lo, 1:• llin-• 

........ illoa ..... , -rtlleloH 0 ... it 
fOO•il>le to 11ow1., tu fine leJner veccioo. Ir. 
... .... trW io ._ ...... n 60,CIDO lofn•J' 
coatacu .._ Moa wecciaat... .._ llieeaao caa tau 
fiwe to tea ,..ra to .._ .. ,. • tlla la•tias 
affocti-• of tM wacciao IMI• J'OC r.o lie 
4-tnt... ... •if!ic.lc, witla lOfl'O•J' ia tbot 
t .. ,...1o -t at rial!. an t .... ....._ a.,.c. n ...... ia , ........ -r. Pacioaca 
.. 11aru. ,_ .. ,_'- ..,_,, , ... _, 
rinto.c -•ioa ef t .. •iMaee, ,......,,. l•rp 
-co of aaci-1••_, aaci...., lf•C • _, utiwato 
tlle •ito • ..., call• ..-.. r.e ,._,.., r• kct•ria. 

'- ...,. -• r- a c.et •icla --r•• , .. 
n.,.... ef calla te ..,....,. hoplo llllo do .. t 
........ ia tlle toat ara -n likolJ' to ... t t• 
4'-"· ...... 11ara ..._ ,.... tllar. U ,..,1a no 
r .......... ,, .. ,, •r• wacciaa~ r....,. .... ..-atlr 
........ ,..iti•lJ'• lettor atill, , .. Yacciao 
..,..n t• .._ a t~a,..cic effocc. .,... 
at ia 1i- le ,.tinca witla l••-'-• 
,.,_,., it ,.,_'- t .. - ..... cell• 
•ic•, ia -t ........... u a .... , ... 1: t .. 
Nsteria • 

..._. .... ., , ..... -•ca, cllo WO ... l:llo 
ldtiall ..,..., .. liaf .. _iati• ..... , ...... . 
t..Ul •f , .. ,,_ .... ia .. 1.n. 1lle &rial ia llei .. 
liallall to a la .... •PW-Wletical .... .,., ""'-" 
•'-tlata ..,. will ..... •lwa , .. .,n • .., of .._ , .... ,_ .. .,.. .... 

..,_if ti. ,_r. Yacciao ia dfeccin, 
lqsMJ' INctoria ..cr•c .. ,_ • .,....illo• -•• aoc 
M •fficl•t fer a 11aNI wacciaatioo c..,.ip. 
ldOll&'-C• ati.11 ..... to fiall ftloti•• ef c• 



I I II II I 

a .. IW7 Mcteri- t1aat will •- 1a -i.-.e. - u 
- callUata; Wia ._ -'-Mr w"licll k ..... te 
t .. t t.u ,..r. 

.. -c.1 •1.CU. b u .. v te - ,_ •t.et.c....... .. ltm. ltr. &K ................. 
ceu ...... at t11a ... _"5Mtt• -..late _, 
'!ec._J.o ...,.rc.1 t.., ...,. t-r.n.I di tlla 
S.000 ..... ef t• ... ~ ._bri_ -- L cell • .... ta.er caa ...... -u:r ia a..p ~-utei • 
.. ldT t-·· ... nedt - te ~ dir - •f tlla 
l .. IW7 Mctui- et ~ ... ea. t"8 WiwW.el 
•'- iate a wine t•t iafecte a. cell. .. 
I. ali cu t:i.. .. •- .. WiiDiiirci- ef 
c.lle0 eecla ceetaiaiec • •iff~ fiMe _. 
l .. ree:r DM. S-. of ta.- c1- will ....... -:r 
pll9hiu. 

.. - j• ia te W..Cif7 dlaee fa'hiM 
•icla -a. fem tile ... ia ef • ---· ltr. 'f ... 
Ilea al1r9811:r ,_.. fi- itllat an L S ipe4 ~ 
uci-1.,-:r ..ca....i... a.. mq aa.. ...... te 
atmlata tlla •it• ..... -11· tMt - c-ul ,_ 
•119hetiea. (llltnct .. f- ... S ia't 0 

lJ ........ r:r i•> ........ ..... 
C... -e fer !1 bterf- _. ler a •l~lar 

•SDte llCIPH an ..... dlaee L911Mi& ..... -ciar-•-• ef ,.tiaeu witla ~ -,tie 
1.-..&e. a,.rWiutiea tec .. i .. H ..._. tlld die 
intarfana ...... --11,. ci..t...,. - ..._. 
clan uw t. wn .,bu tlla a aw c ... car 
r-iad - cla- t. •il• tlla , 1 a- -
trwlocat .. u. clanu•w 11. .. c-ate-1 
,nte -~. --u:r ,_. - c1aa 11 1 n. -· 
f .... - cla~- t. S-tlJ' .... U... ..... ia 
a:laair - locaa:iau ,.rcici,.ca ia tlla •lipat 
tr-f•-ti- of •C11t• _,.tic ,..._.. ia .c 
'-• ••n ia ...-i.11:&- tlaat ..._ :1aa -••• o 
i• cr ... lecaa:el uer tlaa iatarfar- c._tar0 

n .. letOIJ' .. ,._ •• a:ua: aca:i-ca slaa iatarfena 
..... •J' •l• actiw•t• die -•• • &ltlllllisla 
•nlifarotiea of -,.tic calla ie .ee lillelJ' te 
r .. ra••lt -act ift ..... ef tlla iat•rf- apt
(eimca 11:11;. .,.t_ tp,icell:r pr..__ 
aatifnliferatiwc affect•>. pnlifaraeiea -•• 
occ•r if tlle eca:i ... 11: .. -·• etma.tee -
dtarutift ,.t"581 tut ..-ratea ~ caUa. 
(S..rcu ~. 17 ""-r:r u•> 

........ H a wacciee r- !r!tala-lan rine 

-.. •PfarftC -trU.Cioa of castaie ri- ta 
c•-r ..... 1.o,...11: u. ai- - .,_.. r. effert• 
co pr .. ac• ••ci•• tllat will f.....C rin1 
iafacti-. AC a neat -tiac • .,, _ _. 
C.llCan•. wllicla •• •W .. I te ll ...._.,. - tile 
bl• .. of Menia~•. •· .&. a,.caia ._.rillet tlle 
pr .. reH of lli.a ,...., et tile hi,,_.l~ ef ar&.wl 
Sclleol of ... iciaa C-d ...._le.U. a -'- for 
Claa lpeteill-larr Yiraa (Uf)0 .. id ...... IU.... 
co tw .._.. CSMara. 0.. of U••• lladlict'• 
1,..-._, ia relatiYelJ' ran .... , ef tile s.ooo te 

10.000 ·-' c .... - ill ltlla •larial --'- •f 
Afriu. .._l'tllel•••• ia tllo• •P.. le u clla 
-t •- clailAoM .u ... .,.. a. atllar -"· 
.. ..,..rJDPAl care'-, le-•- .W.IJ 
•ietri .. tM. -.. .. an at laaet •·-....., 
Wl'l...We ..,..,. J••r, accadias te - aet-.C.•. 
'"""'-' •i•l:r in ... Cllaat Aela. -cllna .... 
eortlaan Alric., ... -.. tile ....... 

IH•H of tile ,. .. 111ullt1 t1aa1: •• - ..,. .. 
carcl..,..ic •-if tile whw u 111.ilW ... 
att._11: ... •Iii•• wacciaa f .... tlla ._..._ n ... l 
peircica• -•• .. -'"· .,_., .... •u 
ceu ...... ·- ...... ta - -~ ... ... 
11,.., .. teia f- tile oacer __.._ •I t• ri-. 

- 11-

,.. 1lJ'Cl9llnteia Ilea • .. 1 .. 1ar wipe of :MO. 000 
... ia ._ipeteit oJM. ,_.la ... 11taw .... 
iafect .. aetuall:r .,. UY ..U ..Cilaotiu t• D3'0 
tllat cae ...C1alia tile rine. --r . ..__ .. 
•'-- 1'ine i•• lib a., a lleqie• rine ... 
~ • l,..._ ia claic ..... Otlaar ia-tisator• 
..... ...... tlaat 'ftCCiut1- witla tlaa .. ,.. 
eipi,,.leet fna llanlr.0 e •iMasa rina •-t• ICM 
•i • r .... aactiec t11a .,........ 

a,.taia _. Ilia -u ...... laaft - teat .. t .. 
•iffen.t 1f'4e~ri• _.nae ,..,.ntL- ia 
COCC-tap tmllriae, a .,.cin of ._ llorl• --.,. 
tlaat edieerilJ' .... ia,e a •lic-t l~ wia:l!ia 
at..~ after iafact&-.,. ... Oae of tlia 
pn,anati- -iat .. •iarlJ' of _.._. tsbc 
,_ iafectm an •• •ic• _, • ..c .... it•'1• for 
.,_. - Mc-. tM:J aillat .. c..u.iua: .. via:la 
... la rical ,articln. Die etlaar -iat .. of tlaa 
artificial • ,_ call .. li,.._. a:llet .._. .._ 
U..na-t .. ~ ,.rifi .. D>40. lotla fn,.rati-
alicit .. .-.... in ... iaat •• ia tile ~i ... 
-•••• .UCll -n ......... u,. claall• .... vilCla UY 
.._ •fficia.c Ito caaH l,..i-ae ia 100 ,.r c•lt 
af tlra ceSml ..U-J.o. -.. n•lt ....... •tlaat tlaa 
-- ia cap*la ei pretactias t .. •ml• ... iult • -ei• .... ef t--U...Ciic rinoe•. 

'- • ...... Yeccaaa te .. practical, tllera -t .. a reli.-.le -re• ef laqa .-Sitiu of ....-• 
.. 340. .. - cloai .. of tlaa 0340 1- ., 
Iii.cud lleclmtt •a ana, alt r.laa •tea.-- a..ionr.orr 
ia Weac .... tar .... l ... , -1• froYW• a ,.IC .. cial 
-. of tile psotaia ., •ll-iec ic to .. fmuced 
ia IMctarial er etller celh. 

...._.ila 0 llaclreet -" llu coll•..-• laaYe 
iaMrt .. tile •340 a- iato tlle WKCiaia Yin• 
..-. tlaantot -*iaa a 1a1•rW wine tlaelt aialat .. 
.... to U..iu apiut llr. Yecciaia wiraa Ila• 
.... aafal:r ..,._i.atarel for_.,. ,..ra a• a wacciae 
for ... 11,... .. lf•ltaia ISIM&f i• 11ta1iaai .. trial• 
to M•miaa -.11er tlle u~acciar.a ll:JDri• cas 
elicit pnttacti ... iaauait:r to ~•Y ia aaimale. 

•=-ia aa:J11 cut it ie •iffiC11lt to pndicc 
.._ ta•tiaia of .. lllY wecciaa ia ..._ .. coul• 
.... ia. ..IC .. a:iMtu tllat it aialat .. ia aa litltle 
••• :re•r or ""°· 11la fir•t .ca,, ... euaaa•t•, 
-•• .. to '9tamiu ia a few pnwioaal:r •iafectd 
901..C .. re '6ctlaar t• leelt YKCiaa elicita ll:N 
pn41acti- of rina.,...ltraliaiet aati ... iea • 

Alt..._. ur iafac1:~ ia tile .._1.o,, .. 
couetriaa occ.r ie ICM flrat J'•ar or two of life, ia 
t .. .._i.,.I •tbu U..iwiAlul• -u1 • •t pt 
iafect• .. fen ... laecamca or ••rlJ ... ltlaoM. 
.,.... t ..... caMit~ ur -.. Mt a,,.ar to 
., ..... te -·r llat CH ceua iafecltiotae 
-'-'•· •ica. ia taaporsru,. Ql»Uitati• nr 
b mot lifrt:lanatni... lf t• wecciee prow• 
~l• of •liciU.• -tr•liaiaia aatillodiee ia 1:118 
.. i..u...e, t.._ tile _, at .. •ialat .. to ••t•mi .. 
~tller u •-t• -leoaie, S,.teia NJ•• If 
r.t •leo ,.._ tlaalt t .. 11:, t .... a cliaicel trial -1• .. canW oat ia - of c• Africa• areH 
...... hnitt'a l,...._ i• a plMl•. (latrecltM 
f- .!!.!!!a· "91. 2Jl, 21 , ...... ..,. lfl6) 

!u pll8hia ie Yiai- •">t fouM ia COM celb 

A •1Maia HlW tr-Mia tllat •1e:re u 
..Haltial •le ie t• n.,... Of nlti .. l rM cell• 
te lipt •J' aec aiet ia - calle, acw"'iet ta 
n .. ••lan• ac tile latieul IMtltataa of .. t1l1tll. 
.. fi .. ias -...ca tllet r .. • ''*ic• are -iltiwa 
te ,..., a- lewle ef U1•t> ... caua (vtiicla an 
••.-illle fer calear YU._ at lailller li&lat 
lewb) MJ - •Ufe .... 11: __ ,_ for eo11wni• 
Use iete - -,.1Ha. Geral• 1. er-1•, 

• 



.. 

• 
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19tn Ci-llik. --...u llinmhq .... 
au- .. u..1 •t.1• t .. •utri .. ti ... ef - •' t .. 
ta.Ne .._iu of t~ia ia cllticu. ntU. ., 
~lllai.cal tecllai..... Ale ..... t~ ,..., t .. 

~·ia ...._it ia 11111 o:elle. t~ -re -•l• to 
Meet it ia -· 'Diet -t• t .. t -
"'9ire _, fewr t.-.....Cia _._ ... t.._ ~ •. 
t ... t traeM.ci• ia - b ..c -itift te t• 
•llf&rt-tal teci.i.- __. ., t .. rnearcller•, or 
t ... t ~ &M c- .,.rate wit .... ite •iffereet 
w .... i-. (S-rcu a..ice~ ... !siwr!s 
!!!f., l7 ....... ry lM6) 

.. •• ac. of • •t .. ,. .......... tut • -10.1 
anti ... ,. i• -re effectift ia pre-tills ora•• 
raj.cti- ie kidee)t ltraaapl.at patieat• tlla• i• 
c-ti-1 •t•rai,. U•ran. U.. of tlla 
-1-1 - CHtTl, promcel ., UrtllO 
"'•--tical - ia fi.ptUig tu- njecti- i• 
curnaU:r .,..r mi- ~ t .. , ....... Prua 
.w.iautrui-. ocn ncopisu a specific MHt 
of 'l-ceU lppllocJ't .. tut - ... u,. llli,.. to forwip 
proteiu ia tlla ._,. ... plaJ' a role ia njecti- of 
tiH•C ltrU8pleat•• leHalldla.. fo.Dll t ... t O&'ll 
nwenn ea.ta rajectioa ia M ,.r cut of lltiA .. ,. 
tr ... plaat peti .. ts, co.pend witll 75 per c .. t for 
c-ftDt&-1 steroid tllerepy. la ... itioa, peti .. u 
tr .. ted witll O.:.TJ.....,... a 61 per c-t ki...,. 
HrYiYal rate,; ODlJ' 41 per cnt .u.,,iwed ..ean 
treated with •toroid•. ._.,.r, petieau deffl°" 
aati ... ies qaiast tlle -loaab after •eceiYiDI 
- true.eat, """• effecta laat oalJ' - to t-
-u. (Soun:e: a. .. ical U..lr., 12 'nruary 1H6) 

... eaccllera •pt••i&e l!!f lllood 11Jcoprotei• 

.. searcber• at C:.liforai• lllatitute of 
• acllaoloCJ ... 11911 1Aatito1t• of lledical leHarcll, 
llellllollr-, ..... tralia, llaYe oHd aot-ted c .... ical 
•J'Dtllasis _th ... • to •J'Dtlleaisa iaterleukia-3 
UL-3), a 11.,coprotein tlloupt to plaJ' a by role in 
raplatiq producti.,. of blood cells alld penaap• 
iilportaat ia bloocl~•J'•t .. caacer•. 

Alt11ovsh 1:.-3 i• io itHlf u iateraati• 
-1ecula, tlle •J'•tlllt•i• is iaportaat pri .. rilr 
kcAM it •-atrataa tDat aolid-p11aae, ... t-ted 
c .... ical •J'Dtlleau cu Ille used to produce larce 
prote&a .. 1acul••· IL-3, ~iatillC of a40 .. i .. 
acid raaU...a, u •Pt>rD•imst•IJ' cwic:o ti. ab• of 
cbe l•rse•t proteias preYioualr •J'alllo•isad a., tlli• 
•tllod. leaiC:• ~nMluci111 11.-3, ci. naurcllera 
pnparad a--. •.• IL-3 aaaloe• ud ca.pared tlloir 
actiricioa witll t .. t of IL-3. 1hHo at .. i•• allow 
tllac ciao iatasriCJ' of IL-3'• stall&• terciary 
•Ctueturo is csucial to tlle pntei•'• f-cioa. 
c:a .. rau,., tlle ... aan:llora .. ,., tlloM at.ii.ea 
"•ua•t tut iapon:aat •tnctoro-fuactioa 
corrol•'i- cao be dete...._. wicll tlK ,.pei•• 
•J'-•i• approac11'". (a:.cract• fnm QMmical •1111 .,,_ris ..... 6 Ja ... ry 1"6) 

Crc loaroriDO 

C:IJ'cloa,.,riDO _, •upproH T cells u a vrf 
•iailar to tllo •tllod of actiritJ' of "-• 
T l,..iaotropic Yirua (ITLf), accowillC to r••••~ll 
killC carried out at tlw Jolllla •p111 .. Uaf...,.raitJ. 
Cycloapori .. •ad llT&.V-l aa4 II all prOduca a 
polylollulatr.t (4ai•J') patten iD T coll -aei. 
a&Ddi. .. of &M calci• receptor cai.Muiia •r M 
n•poa•illle for tlle c....... T call praliferah .. _,,Ila hiaderad a., tllo illllilliCi .. of Ciao l,..iiol&i• 
iacarlaukia-2. PraU•iury reports t .. t 
CJ'cloaporiH blocW llTIN-IU roplicoU .. i• cw 
AIS. ,.ci•ata MJ' Ila Hplaia• 11J ,..culaca .. CIYC 
t11• ~ ru1 rolls tllo Yirua of tu prf•ry c.rsat or 
Clise ic -!tow llloclla Yiral nplicaci... A .. uor 

- 1' -

....nto .. iaa ef ..., cycl .... rU. -U c_l,. ou
t• p-6octU. ef In• t•ic _. -re effecli
•na•• (ucract.., fnm ... icel .,..., •• 
25 ..._.., lMS) 

AI• p..ceia .... 

.:.a.tee~·. tlle C.lifoniu lliotec-1oar 
c.,....,.. laat .... ._ •-d ,_ aylll-•a• aa -li- calla of • nc_..i_ p..Ccia tut is tlle 
fa-not caaoli.ale for a YOCCi• qaiaat ec ... acri 
- Hfici-J' .,..._ (Alll!i). Altlo110 .. ll the 
writ -ru aD .._spected -•t •YAllCe• a• &1115 
nHarc•, it •J' 1natly ..... it• tlae Marcll f<'r • 
aafepa.-. api .. c tlla •h-••· 

1loo proteia, &Pl20. is pert of tlle ,.,..,.,. of 
tioe 41115 rina, ITLW-lll or uw. Alt ....... it aaa 
llteea a,..11: .. aiced llJ' Hftral lalloratoriH i• bacteria 
... ,..at cells, tMH •J'•t- ~t .. tea c .. -li•• cell pnohcta. IOeaeat•c:•' • a.i ... e 
..... tar OYArJ' lc::lall Ceil• &lJ'CO•J'l•l• ... •~rwt• 
tlle pnteia, ""il• micrvllial cwltuna _, Ille 
•aai-* to do eitller. Ditapite t ... ..w.;1 .. ,..... 
of •iDtai•iac -li•• cwlt•n•, C:....teclo' a 
•J'•t- _,. pra.e -re effici .. t i• tlle lo• n111 

llecaoae it cuta purificatioa coats. 

As a YACciaa, p120'a efficac,. baa J'•l to be 
prawod, aad it_,. be a J'••r or t- llefon _...,. 
trial• proYide aay data raleY .. t to t .......... 
respoase. /taJ' possible Yacci .. will •l•o ha,,. to 
counter tlle ... ,. Yariaat foraa tlle AillJ Yirua is 
kDowD to •••-· (l!acraccd ina .. tun, Vol. 319, 
ll fellruarr 1916> --

Proteia product of Alm& Yin• i• Ir.er eac,.e 

A proteia piraduct of tlae Yirua tllac cauMa All• 
Ila• i.e.o purified aad &daati.faed •• raftr .. 
traucriptaae ..,. lobert C:. C:.Uo of tlla .. ti_l 
Caacer laatUute aad co.._rkara. SucD eac,._a, 
""ict. •J'DEllHice DllA accordias to uaatrucci
eacOdod uo , .. Yiral IUIA, an a •jor tarpt of 
aatiYiral dru&• ood ncci.... Ueiaa t-ffiaitJ' 
cllr-to1raplly. tlla rH••n:IHra aaolat" tlaa •••,._ 
fram • 1roup of Yiral pratoiu cut ioYoke aatiDOdJ' 
ac&iYiC:J' ia peraoa• iafacted witlo tlle Allti Yiru•. 
11ae AllllS aaa:r- aa u ... eual ia caat HNue 
traucripta••• frae otller Yiruaos arao't kDOOID tv 
poarate ao ~ raepoase, clle raeearcllera poi.at 
-t. 'JIN -io:> acill •••-• of clle lf-torai .. 1 nd 
of tllo •••,_ asacclr _tc ... ubat -• pnclLcted 117 
... lyaia of &lie auclaotidoa os tlle a- tor nwna 
traaacriptaae. llov CDat pun A1U. r•-rH 
craaacriptaae is av•&lallle, raaeau .. ra plaa to 
•tu4J' its molacular iatoractiota witll aociYiral 
drup. (Source: aaa.ical ... lsiwris llw•, 
10 Man:• ., .. , 

la tllo coatinuiaa ... rc11 for clues •• co laGw 
tao AUlll Yiru• pl'Odve•• •iaaaH, •"•ot&- us 
focused - tlle actaYiliH of Yiral IOD8• ... C .. ir 
products. ...was tlle curacceriu&c rolraY•ral 
PM• sac. pol, ... ••Y, , ... , .. Yiru• CODUIU •• 
__ , ..... aor l .... rt o ... ~&DI tr-), 

poeiu.,.... &• tlM DllA ktw- ,.,1 - ••"· Jao aor 
saaa pirMuca• a pNtaia c11ac ... - ..... iNDdf\ .. 
aad •'-'i .. ia tltrH llaUaroat •Y•~ -: Cka 
:u,uoo ... acoa psvtala (p23) uH Mcnc .. i• ••• 
-ca ., a bacCori.al osproaeioa •J'at-. u -• 
w .. uu .. in a call liao i•fe1t .. "1.tll &IMr Al• 
Yi rua; ... 1.u ollhaac• aaaoe&•tao• "&Cit ' .. ., ..,, 
.... w• elaGwll, uai.111 cl,.... AIM> pnw&ruH• witll 
aa•• ... i.u- i• c11a aor roaioa. llor->&oaac 
aMlr••• i .. icaco4 tllac clle 1or ,._ ........... p2J 
44lri111 CM ao!98l courH ol All• iafwuoa HNC• 
aa&illolioa to tlw procai11 _,. pre ... : i11 Alla 
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.. tinte. (MtiMdi .. -n al- •n-t ia •
-u.i. ...... atiac tllat tlla winl •~•i• _, 
cnaa-nact vitlll ,roceiea ..nlat .. to AlllS.) A 
role for aor Illa• yet to lie ,._., it pl'OY94 
-••HrJ for eitlller tlla re•licati- of tlaa AIDS 
riru ia a cell liae or for t .. crto .. tillolOJlic 
effecu of tllla Yi.,.. - t ... cell• ia .. iclll it •• 
anviac. l:ioarce: ~. "91. 2Jl, 28 .. :rclll lt .. ) 

..., Alllli winH• 

Fnaclll ... .19ericaa aci .. tiata claimeol 
illlle ..... tly to 111a .... diac-nd - wiroaa .. awlar 
to tllle - tlllat caa••• .&JDS. lotlll aeta of win .. • 
baft Mea f-4 ia people f~ V..t Africa. 

1llle Fnaclll tiiacowerr n• ..... 111J loc ._tqaier 
allll Ilia con--. .. at tllle Paat•r ... tit•t• ia 
Paria. llaataeaier nluae41 iafo-tioa .._t two 
Alm pati .. ta f~ lleat Africa. • aaid at 
-ti .. • i• Lialloa tlllat tlleir Hoo41 •u •t coctaia 
t.,. rn.:111 1roar' • AUS wi ...... wiclll llaataip:iar 
calla LAY. ia •rite of lllawi1111 tllle tii•U••· 
.. atead. tiller u• • aiaLlar •i.,.., •iclll llDatapier 
Illa•._. u.v-2. lie HY• it •ia rare ... occ•n 
•riurily ia W.ac Africa•• a811 tlllat it t- c ... a .. 
AIDS. 

llu_.il•, ... S.Ha of tlioe llanud Scbool r-f 
llUllllic lealtlll ia tlloe US relaaae41 to jouraaliata 
4ctaila ot a aev win• aiailar to llTLY-l. 

T• ..., -.ricaa win•. vhicb hH• calla 
ULY-4. - io INwe DO aU.ilaritr to tbe Fnacb 
tii•c-rr. llowewer, apart f~ ••inc llaat Africaa. 
It •• f-Dd ia tbne .... ltlly s ... pleae. Dae 
U.tareat ia t ... Yi"Ua ia tlNt it b alao nl•t" to 
a ..-., wi ...... STLV-l. 

It_, H tlloe .._iHiq halt• to tbeoriH tbat 
AlllS cwiai•ted vlaea a rina CMtnct.,. from -Aker• 
-cared ia !lumaaa. Eaaea aaya differ .. cea Htvaea 
tlle _..,.,..._.aic aad patbopaic llTLV •iruaeas _, 
all.,. - li&bt - bov AllllS dnela.a ... itkr aro..p Illa• .... liallff ita uta. lotb bave aubllitt" papen 
to the -.ricaa j-rul xieac•. (!atracted fr
-.V Scieatiat, l Ap!:'il l~ 

leHan:lll - pleat PDH 

•nicide rHiacaat plaata 

C.laeae aaa deffloJeti a atraia of tollecco 
naiataat to &lfflao .. te berlli,i4c. Clyplloaate, 
llllticlt i.a r ..... nd iuctin .... it t-ba• aoil, 
11.illa .., pleat 1tJ Mill& alllaorl.ed tlllroup the !eat. 
It lllocu r.lla acr.i.oa of U" ayatbaaa. •• eu,_ 
...... ia tlle prod...i:tioa of .. b10 acid• 
,.. .. ylalaai. .. a ... tryptoplua. A ali&btlr 4itf•r•at 
fora of tlla .. ,,_ f-u ia • nraia of INcteria 
Nia aor. llliDd &lYJliloHt• .... ao ia aor. affected Illy 
t .. lllarbici4•· 'Ill• .,. .. froa tlla rHiata•t 
llacteri.ta ia iaHrt.. iaco a Ncteri-, 
!fnlNKt•ri• rlli!O!fM•. tt•t uturally i11facu 
~•I•· 111'• lllactan• carriH a lerp iafecti-• 
•la.aid, lllltic~ i•••rta itaelf ,.,.. ... tly iato a 
,1aar.'• Dllo\. Pla•t• arowa froa iafected calla 
._..tr.red henici .. reai.tHce, ••,.d•llJ if 
r.llay INd two or f-r co,i•• of the aeae per cell. 

l!li•ui!!I crop• to r.aiat .,. .. killer• 

Plaau tut rHiar. ltenici .. • could M • 111.
t• c.._ical co., .. & .. ; • rror.ocrN •r •- M n.aa teat .. 

la CM 11ear fut•re tlle &II llllput-t of 
A9ric11ltun i• • .,.ccaol r.o -• iu • .,,..,,., of 
tlle lint •tdoor , .. , of a ,a .. c r.uc lta• .... 
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.... ticallr ... i ... 1'9'1 to tolerete • lllerlticide. 
Altltooa~ll t ... 9.,..r~t i• _.eat, it i.e •art of a 
-j•r nee Illy -:r lliotec.._loar a ... c .... i.cal 
coeJa•i•• to R<leai&a tllle ..-tic code of ...,.. aDd 
craat• crop •lat• tut c•• vitutaad ,.... killer•. 

1llleae - kiatia of plaate vitl aot Ille - tllle 
-n.t for at luat ••ftral year• .... t tller. ia 
alrea4y c-ideralllle .,.aalati- allloat tlleir 
JOt .. tial ec-ic ...., -•i-tal a..,act. 
Calaeae, ic ita field teat. vill -•P• a aou-c:rop 
warietr ot toltacco plAat tllat tolentea &lJpbo»Nte, 
aad •l•R• to 11Nil4 beirtiicide tolereace iato aeweral 
otlller a.-c:iea. -• aa t-t-•, cottoa, ... paplar 
tnea. •icll an iaroirtut ia tllle paper ilMhaatry. 
Calaeae'• .... rimeatal protocol ia beillll • .--iaed Ill' 
USM vitll tllle Itel• ot ita llecomllliaaat l*A leHercb 
~itt"• ..... --.ra i11elade eci.eatieu f~ 
USM aDd otll.er a-~t •1-ies. llai•raitr 
acieatiata eho rewi.-41 Calr•' • ,1aa. 1lie 
n•ea1:.:ll c-&tt .. '• -i• coa;:era ia tlllat tbe -t••t 
I•• .&411£ lie H-&ly treader .... llet- tile 
t-cco aad otber plaata ia toe wiciaaty. no. 
JO••illlility ia bi&llllr ualikel:r llaecd .,. pa•t 
earerieite:e 11itlll tobacco, -• of r.lle -•t 
wll-.bulied apeciH i• •laat breetiiD1, llut to 
eliaillate ell p.»aei.•ility. c.11 ... vLll aaip off tbo.: 
pleat flowr Duda before tbey blooa. 

lerbicide-reaiat•at plaata _, belp a faraer 
1t .... ce ea,..••• iDdirectly. Altbou&ll ..... ere a 
•-11 part of total faro coata, a feraer •r •••• 
- .. :r i.f tlle •v ae.Oe are paired vitb benicidea 
tut are cbea,.,r Mca•H tbeir pate•t• bawe espired 
a .. baw i.:o c-te vitlt ce•ric -raiooa. But tlM 
&tiueat poteatial lie• vitll o1en1aer ueda •tcbecl 
vir.b Mv, -n effici-t propri•tarr c-Lcah. 
Sucb a c ... iaatioa could reduce t ........ for 
rill•&•, vbicll ia d- uialy to coatrol vaetia, eiad 
haw• a ri.,le •ffect i• ..... , aawiqa. Leas till•&• 
cuta soil eroaioa aad the coar.a of eaerar. 
fertilizer, _. water. Accordiq to a -ra.er. 
aaalyaia by Cal .. ae, tbe cnatioo of 1lyp1Naate
rea1ataat toaacoes c-14 .... fa1111era &• 
Califonia'a Ceatral Valley ~JO per acn by retiuciq 
the e•,...e for -baairal till•&• ao4 !Nod AOeilll 
aDd other peaLicitiea. 

llerbicide-reai~taat aeeda ai&br. elao belp to 
aol,,. the prollll• of •carrrower, • 1• v11icb tile 
cbe8ical li111era ia tbe aoil aa4I ia tJ~ic to r.be 
ae•t crop to be plaatetl. \latrecr.ed from llev 
Scieatiat, 26 Dec.-•r lfh, aod ~. v;;I. 2ll, 
2l llarcll Ul6) 

Gaazul• cloniac could 1iwe hi1b=yieltiin1 plant 

TiHue culture teclkliques for cloaiq &u•JUl• 
hewe beea ••-loJeti aucceaafully •r acieatiat• at 
clle U.i.,.raity of Califoraia, Jrwiae. That clo11in1 
techaoloar could cive pleat breedeta e nev tool tor 
dewelopiaa bi&b-yieldiac warietiea of the 
nbber-protiuciq plaat. Aad auc:h vari.et&e•, &n 
tun, hold p~i•• for p~t&111 c-R&al uH of .... ,.. ... 

CiaaJUl• ha• .... of iateraac for toae year• •• 
a poteatial .. v, ._ecii: aource of natural ruob.r • 
'Illa ,i.ac ar-• i• tbe deaert ch-t• of ac.ur.h-•t 
Teua aad aort11er• lla•i.co. •D4 lt protiuce• natural 
rulllMr that i• aaarly ideatical to that f roa 
trop&cal nlllNr treea. lut a Mjor obacacle :o 
'""'• c-n:ial deftlo,..11t i• th• need for 
hi&ller-,.ieldi•& wariaciea. 

'°'9ffDti.oul plant braadi.111 tachll&quH do not 
work vicb cu•,.,le llh&cll t• • •1111ly 11Ccero.&J"'8• 
pla11c, •11 001t-cro••111• ,,.ciea le i• werr 
difficult co llr••• true warieciaa, but vich the 

• 

• 



• 
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ti•- c.alt•n teci..lac7. llneller• c•l• n~ 
laq. ..... re of ..-ticellr ~tied off.-,,ri .. 
fnm - i811iYWuJ ~ ... ,.,. •l-. 

l'or d•U. to lie -r.1 ia tlli• wr for 
... ,.1 •• neeercll ... .,.cifically emn at 
..... 1.,U. ts ... i4-• tut c.lol lie ...i vita tie
fnm ol•r •l&•te. r..ort-t tnite -11 a• •I09Pt 
neiate•• ... ~r yielol an oft- -l .., ...... 

-til •l••U an Mhn. la c! .. i... -u •iotee• 
of liYi .. •laat• an .... co etart tlle aravc:b ti•
fnm iatact -hn ipaa,.le of tie- c.lban• 
ill -itn. Uano .. tallliell .. , tlle a&lt•n• •n<looce 
... iffenetieted tie•- tllat c- H tra98ferreol to 
a-lier c.lt•n _..i_ that iMotcea root a..-a. 
1'e •la•tl•t• caa tllea lie r-..1 ... a.- ia aoi l 
•• •itll ..... 1 ...,.lills•· (ktractM fn. t'\mllcal 
... l!wiaeari• ..... 27 .Ja-rr n•> 

..... in: .. r• ia lar•l an Ht to alter tlle 
a-tic coolo of ••- to make it -ro ••f•l a• a 
er.,. .&rcllaeoloaical ... u.- ...... t• tut .. _ 
ia tile -t a11eieat oil...,. .... '°F ,..,1.. S.-
c•lll k - ia'°rtaat oil ..... er.,. llta •oH• an 
.._t 50 ,.r c•t oil. rica ia a •rotoia tllat ie 
comper .. lo vitll cbo ..... beef a .. caHia. Aleo. 
H•- oil It..,• kc••• it ca.taiu --1 ... 
H-lia, wicb act a• uti __ i .. ate. lflllilte 
d-ericateol coreab or lea-• • ....,.,,.r, it ba• 
remaiaed faitllfal to it• a-etic ialierita11ee - it 
baa ....iete .. iaate arowcll ... it acattore iu ....... 
Plaat ip'letici•t• io larHl baYo OYerc- tllia 
probl- a .. lllJ tk ead of thie yur, tlley _, .. 
ulo to c-itiac iadabceoco - ..... i. ... tbo utan 
Med cap•ulo clo•ed to •rOYoat loe• of ...... - vitb 
tlle dotasai .. t• bellit. 

la Decedter 1914, at a -tiaa of ... _ 
avert• ia ._, Dr. br-d •ria.._, of Teu• AHi 
U.iftnitr ia Lulllloclt, re'°rtool that tlM -teted 
l•r .. li Yarietr we• •t•ble (it• .... tic coD8titatioa 
... broediaa bollaYiour do aot cbaqeJ uader tk 
c ... iti ... of tbo •outbon us. It ia abo ateble ia 
•outllera laolia, ••r• Dr. :i. 'llaaaaYelu ba• beea 
1roviaa it at tbo T•il IHu Aaricultural Uaiftreitr 
ia VridJlacbal-. Uatractool fr• •• oicioatiet, 
20 fnruary l "6) 

C:.11• .. cloae• 1oao for ,,.l!tablo oil •r•tlle•i• 

C:.lpDO, lac. a_ .. io early llarca tllat it 
.,., cloaed tbo .... tbot 011eodoa •CJ'l carrier 
"oteia (ACPJ tr .. •pi.acla iato a bact•ri.al ho•t· 
111:.P i• a koJ' pao ia tbo •:rwtllHi• of fott7 •ci•• 
nohol ia HM• H "•Pte~le oil ia euca cajor crop• 
•• •o,.._a oad •uaZlotMr. LlOJ'd lluaimoco, Yico 
preddnc of •rodact doYOlo,..ot, ... crill .. tbo M.P 
pDO a• tae fir•t pl•at fetty acid •Jlll~~.i~ .... to 
k cloaed, •ad tbat "cloataa tbo pao ia bacted• ia 
tll• fine i•porto•t et•• t-•sd• tbo panic 
nai-ri-s of aa '-PtOftll pao". 

Or. fie lneuf, wo lNde tllo Cal .... wptolllo 
oil •ratboei• reHorcll t_, .. u tllat .. , 
c-n:iel "roduct11 won .. ..,... .. , oa llei• able to 
... 1-r tbh i.,.naat .... i• rec-'iu•: •S.•t•. 
Dr. laeuf ol•• •C.tod, "at luat two -n pl••t 
.. .. , , ... 1,, .. i• YOptolli.• oil •ratlloail will k 
cl- .., Col pH Clail JHr" • 'Ille rHoercll 
proer- h part of a c-.t!JhaliH .,.rooch by 
Cal..., to Milprowe oilHod er.,• oad to dOHlop ..., 
.._,tic ,.., .. cartal •ourco1 for apocloltJ' 
cll•ical• M•od oa plaat focc7 ociola. C.lpH ••• 
proYi .. aly a.......c .. &llo flr•t 141eco11ful 
cra•el•n•taml .... re .... r•t•oo of rapa1eod, a .. ;or 
vorlllviol• oil••od er.,.. (a.tr11CC .. fr• £!!1?!!1 
.... 1e1 ..... J ..... ell 1'86) 
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•noatll!'!!Jll nrort .. ia lliotecllllolop of plaat• 

At- of Stallfon U.iwereit7 neearcller• 
ncootly n,.rtn •reo1ti• tit'°""'" a critical 
oioloaicai lllarw-ier ..,. •~ •ilP'ifica•tly cloHr 
tlle .. ,. ....._ .. jor cm•• caa lie caet..-deoi&aeol • 
1lle t•- aoiol at ..,. c_i..,. tM tec-1.., of 
electricit7 vitll tut of dteriea .,._. to riold a 
tec ... i ... tllat -lllu · !tlti•t• to-· llerodit•rr 
.. cerial -re ea•ilr f~ ..nlatool •.-cioa i•to 
i.-.ortaat , ... plant•· .... ..c-.. i• ...... oo a 
•U..l• llioloaical •ri•i•lo •i-reol a tloca .. 
... : cell• •• .,.cial •olotL ... •Lll •• ,,.,., 
ti•r o,..U.• ia tlleir •ll• ofter Mioa •tnclr: 
'°F •• iat ... e '"'ret of eloctricit:r• 1M o,..ioa• 
ollov ..... to •Ii• ... il:r tlaro.&b ... joi• vitla tlle 
cell'• .... 1eaetic -t•rial. !lie rroc••• of 
cnHioa ood n-cnHU. Yarietioa to a.,ron 
,taat• i• lHS a.,. eqouin. Pnaduc•oa • -
con bJ'kiol, for iute11ee, taba oia yeer• or -n. 
U.. - -tllod could -t tbo t&.o to two :r-au or 
loH. (liat1acted fr. lat. llerolol tn-, 
11 •re• 1"6J 

D. APPUCATIOB 

l'ba~ceatical ood ... ical •pplicati .... 

a.icltoapo• ,,.cciao 

Olla/Ron:k'• experilleatal "•ricell• cllic....,.• 
Yacci .. coul• De c ..... r1callJ aYai&•olc •• l~ ..... 7. 
Data will be ... llllitted to tbe Ito Food aad urua 
Adaiaiatrotioa eooa. 'Iba J ..... ,.-...,,.lopad Yacciae 
111M1ld pntbablJ be ... iai•t•nd ia c.biaatioa vitll 
... cl••-....P•-rubolla YacciaatiOD8 1i,,.• ot tbe •&• 
of U -tu. C. E. Jolaaeoa of Co•• llHtona KoHne 
Uai•r•ity •a7a tlao vacciae i• etficac&ou• .,,.. &a 
youaa cbildna. uaiclteapoa co•l• '400 aillioa/reor 
...... ,.reata' lost wac• are coa•idercd. About 
11 per cent or rouaa cll1ldrea &a uw tria&a .lcftlop 
a aild Y•ricell•-lilte ra•b froe tbo Yacciao, aad 
21.~ per ceat devolc.p a keftr onr llJOii:. THU to 
deta .. iae the pn••ac• of HtiltocliH ah-4 
•orncoa,,.r•ioa ia 97.l per ceaC of tao cb&ldrca. 
11-t cbildna vbo were .. ro ... aili,,. after 
' cciaation r ... iaed acropo•it&ve, •ncl caaldrea ..eao 
Vlln ••ro-ptift at aia welt• r-illff ••r-aatift 
at oae year. Earlier •tudi•• bad aadicated tbo 
po••illilitr of l•t•r aerocoayortioa to rae v•cciaa. 
(&atrocted fr. lledical World, ZS ..,.,.,....r 19do) 

A ..., •nti-typhoid Yocciao uaderaoiaa 
deftlop1Mat •t Staafonl Uaiftn{CJ' •r bee- - of 
tbo fir•t "•iaaybock" vacci .. • to protect opia•t 
IOftHI diHOl!el. 

'1?11! aev yacciae coa•i•t• of live trplloid feyer 
bactan• - Sal-DOil• trpl!i - tut heft M•• 
pootical11 alCorod IO tney do •t c•uH tllo 
diHaac, ••id IJr. •rue• licoclr:or, ,rofeHor of 
881dical aicrobaolo&y or tbe leaaford Uaivor•acr 
lledical Sc:llOOI, tlbO i.a•• cao renan:a t•- ...,,.., .. 
oa tk project. 

llov tbo •Cicati1ta plan to i•••rC 11t1ppl ... atal 
1onctic .. cerial iaco tao ors-•i•• to iat1uc• 
i-aity apiaet otbet diaoan•, iacludia1 
craftller'• ••• ,,....., .. 1.no, ICIUHo••iaHa ... 
llC!NCiti•. 'Iha•• •cud••• aro """°''°" &• ,.,, llJ' 
fra11&1 &io&o11c1 of ~aoacor, a.Y. 

1ha acv aati-t,.lloid "ecci•• •y - uaole,.o 
c&i•&eal trial• ... iaat ''"'°'d le,,.r ia '°•Cia10, 
a.ue, llhor• the &II••• ia -· ,,....._ ,.,,., 
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i• r•re ia tbe Uli but tllere ere 0out U aillioa 
c .... ,.r year -rlwicle. Aa -ietiaa aati-tnllloicl 
wacciae ai- by iajeetioa ia ODlJ partiaUJ 
effect& ... aacl cauaea eoae ad .. rae reactioaa. It 
alao rett•irea ,.adJ boMter a!lota to aaiateia it• 
partial po::eaeJ. 

Atcordi• to Dr. litoeur. tbe - aati.-tnboi.cl 
••cciae ba• already P•••ecl iaitiel aafety teeta ia 
b- -l11Dteera at u .. Vacciae n. .. 1opaeat Ceatre 
of tbe UaivenitJ of llarylaad Scbool of llecliciae in 
lalt&-n. 

To aalt• tile ••cc&ae. the reaearcbera aodifi.ecl 
t.. 5al-lla bacteria ao tbat tbe orpai• 
r .. 11irell t- &rovtb facton, para-•iaolleazoic acid 
aad adeai•• loth of tbeae aubatancee are 
u ... ailable ia b-n tiaauee. 1hua. tbe live 
bacteria un be ,.._ in tbe laboretory but aot ia 
h-• cella aad do not cauae typhoid fever diauae. 

Iaterutiqly. b-••r. tbeae aoclulatad 
lteci.:eria caa live in tbe INMIJ for eneral clap ea.t 
eti.malate "' 1-ae reapoaae. Siaee tba 
aati-typboid ••cciae bacteria are cbaaaecl in two 
vaJ•. tbia provide• • eafetJ aet for h .... a •••· 

"Bacb .. tatioa by itaeU -ld probablJ ..U 
tba atnin banaleea, llllicb aeaoa tbat a atrain witb 
ooth .. tatioa• ca• be auaranteeca to be aafa," 
Dr. Stocker expl111.ned. Abo. the bacteria have been 
•tatecl in such a WJ that they e&DDOt revert to 
their oriaioal aeaetic fora. 

Aa tor the aew vaccine'• "pi111back" potential, 
aevcrel reaearchera ere DOV teatina aeaetic 
"acceaaor1ea", to expand the vaccine'• uaefulo•••· 
Dr • .Jolut Cl ... ata of Tulaae UoiveraitJ lleclical 
Sciaool baa added a 1eoe eaaiuered to prouct 
aaaioat ti. COllllOll&St fona of traveller'a diarrhea. 
.mile l>r. litocker'a hboratory ia atudyioa tbe 
incorporation of an aotiaalaria aeoe. Scieotiata in 
Eocl•Ad are att•PUDI to 10aert into the llUdi.fied 
Salaooella bacteria a aene to protect acainat 
•ch1atoa1111iaaia - one of the undeveloped world'• 
aoat devaatatina paraaitic diaeaaea. 

Tne new anti-typhoid vaccii;e can be taken by 
•outh, ..itich will aive it • particular advantaae in 
third world countriea vllere .. di.cal treataeAt ia 
often not aaaily available. Accordina to 
Dr. Stocker, aenui•cturina the vaccine can be very 
ecoD011ical aince harveatina and purification atepa 
are not neceeaary. Th• typhoid bacteria i11 tnia 
vacciae will, the ... lvea, aake tna other 
U..Uoity-induciQ& proteina, fonaina • ll8tura11J 
packaaed 8Ultiple vacci11e. 

Tia• firat atra1n• of the anti-typhoid vaccine 
ver- developed for use in cattle to protect a1aiia1t 
a bovine 41••••• cau1ed DJ th• ~•laonell• nacteria. 'Ill••• vaccine• are now in clinical ani~l trial• in 
calve• in ~wede11 and at the U11&veraity of California 
Veterinary School iia O.vi•. (Source: Cen•tic 
ID1inee,iia1 lleva, February 1986) ---

Aeeroval hope• for antiviral 

IC• ftla19aceuticel1 ia hopeful that UK approval 
for it• anti.viral preparation, Virasol• (ribaviri.n) 
ia aot too far avay. 'lh• C-ictH on liefety of 
lleclidnea hH b .. n lookina at the i:ompany'a dns1 for 
u1e 1.0 the treat•ent of r••Piratory •Jncyeial virua 
(llV) in children for a011etime now, and approval by 
Che UIA'• FDA at 'h• end of ia•t year ha• encuur•a•d 
ICI. 

O.acribed H the fine antivird with • true 
broad a,.ctnia of acti~ity, ribavirin h•• been uaed 
ie ocher parea of th• vorld for ten J••r•, bue the 
US 111·ah••d i1 the fir1: fro. 1 W.1tern country. 
.A,arc fr1111 alV, th• co.piny 1ay1 ribaviriu h•• 
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coaaiderable pot-ti.al i.a tllot treataeot oi AIDS, 
raerpee, iaflueau .... patitia. •••l•• elld elao a.aaa 
fever. 

'Ille 411111 i• • •J9Chlltic •cleoaide anelo»aue. 
vboa• aode of acti- a.a -t haUJ uaderat-.1. 
Adaioiatrati- ie via a -u particle -roaol 
a-rator. vhico M• been epecially developed to 
deliver aicroacopic parti.clee to tile lllDI et a .i
rate. Patients ere put uder aa oxyae• -•k or ilood 
aad it tekee •P ro 11 boar• to deliver e UD&l• 
doae. IDapitaliution i• r.aereiore -c••••rJ, but 
tbe c-•J aaya it eveatu•llJ bopea to .tevelop a 
'take-Ilea•' iahaler. (Extracted f~ lleoufacturi• 
~. March 1986) 

llepetitie V8CClDD8 

flerck Sbarp & Dacme' • geDeticellJ eq1Deer.ocl 
llepatitia • vaccine ia in tile taswl et•a~• of 
clioicel triale. 'Ille project atertecl five J••r• aao 
ia a partoeranip wit- tbe UloA aeaetic eoaiaeeriaa 
_,.., a.iroo. Dae vacci•• aa -• in baker'• 
yeaat, uai• 1eoet1.c •aaineer1• to aplice tile 1•11e 
codiaa for a protein - f- tile virua' aurtace 
••tiaeo - iat~ • ieaat cell. ln1• provokea a •~roll¥ 
~- reepo119e. 'Ille yeaat cell• ue tbeo cultured 
lD laqe femellters for aeveral cley• durll1& .... icb 
ti.ae the cell• rupture. 1be ... rface a11ti1en i• tn•n 
collected and purified. A vital part ot the pr1>c~•• 
ia a proprietary cbeaical rc•ctioa wllich a1aeablea 
tbe aati1ca1c prote1n into a circul .. r 1Mrticl~ v.uch 
reaeablea the aatural aolecule aore clo1clJ. 

:iaitn ll:hae & French ia expectina to aain 
-rkctina approval ia the USA fr·- tbe FUA for ita 
vaccine in Juae l~d6. Smith K1111e • Freocn'• vaccine 
ie aade in a very aillilar .,.,, except that it lacka 
tbe cbea1cal atcp llllicb llcrcit 1>11arp • wi.e cl•i .. 
aakee ita vcccine more effective. tiairh ~line • 
froocb ia eapectina a Europea11 product re1i1trauoo 
in Septmber 1980. (Source: llaoufacturina O.e.ut, 
February 1 ~116' 

llev cholera vaccine vill be teated on volunteer• 

'Jhe fint buaan trieh of a 1enelicall1 
en1i11eered vaccine for cholera and tJphoid are bei.na 
undertaken i11 .Adelaide, South Auatr•lia. Tiie 
vaccine, vnich i• taken orally, abould &iv• l&felona 
i1D1u11ity a .. inat cholera, vhich kill• •illiona of 
people cveiy year. 

Profea•or Derek lovley from .Adalaide Univeraity 
..... worked oi; tile vaccine ainc• 1911> •Ad naa 
aucceHfolly te•tcd it on aniaala. lie ha• approval 
h·- the llouth Auatralia11 aepartaent of health to 
carry uut th• huaen triala, vnicb will take p&ace at 
a hoapital in Adelaide 011c• u••d to trHt &Dlecuoua 
diaeaaea. 

The teata •r• expected to involve one..,,.ek 
trial• on ai• volunteer• in order to 1•u1• the 
opti.,. do•• of th• vaccine and it• effectivene11. 
1f the tnah prove poa1tive, th• vacc111e 11111 D• 
teated in laltillOre, USA, at the end of the ~ear. 
Yoluiat••r• Cher• will D• eapoaed co tn• di••••• after 
i .... niaation. 1be final field trial• will take place 
in la11&laclean, probably in 191M, vhen ••veral hundred 
thouaend PfJOple will be aivan th• vaci:ine. 

1h• vaccine ia aed• by takin• aanH of the 
typhoid ancl cnolar• bacteria auo clon&ns tna• inaide 
nanal••• bacteria. 111••• bacteria then produce the 
•pecific anti&•n• vhich •ti11Ulat• th• n .... n i...,n• 
ayat .. to produca antibodiea able to recoania• 
infection Dy cholera and typhoid. 

1hia vaccin•'• .. in •d~anteaa uver eaiatang on•• 
ia tnat it 1ive• l&ldona i-111ty '""'' " ehact1ve 
•aain1t very heavy do••• of the di•••••· 
C-rcielly available vec:cinu 1ive only limited 
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'-ity for .. to aia -.tu _. an llOt al-ya 
affectba qaiut llenT iafectioa. 'llaay alao nlr 
- ._.. Mctaria to prowii• t• '-ity ..,. pndoaca 
-fortaltl• aWa eff-u. -• •• f-•· ca. ... 
ltr tosiu aaaociatft vitlt paru of tlila ._.. 
... ctarial cdla. 'Daer t-4 to ••'Pl'ft9• tlM 1to4y•a 
•taral ~apt•. panicwlarlr ia tlte pt -.n 
prot~ti- ia _... ... -t. (ktract .. fn. ._ 
Sci-ti.at. 20 llarcl1 1'16: -

llDfr...-1.a 1oc11a. tlM liviartlaae:I ,.nc• aro-p. 
ia ••t to atart teata of a •laria Yacci•. Ia 
co-operati• vitlt llav Yorlt U.iwnitr. naaa11e1Mra 
11ne iaolatH ... iftaitif• tlta nrface aatipu ill 
tlte aporoaoite •tap• of tlte par .. ita. lloclte ltopea 
to ,.,,. a trial Yacci!MI lty tlla apri•· lleclte 
aci .. tiata are Hasclliac for aatipu fnm otllar 
parta of ta:s paruitic life cycle to tl..,.lop a 
-ltipla praolocic that &ifta ltroner pntectioa. 
loclle llopa• to plaa a Yace&•!::i• iafnat111et11n 
vitll tlta Vol:lll llealtlt Ospai&atioa. .. ..... n. 
acieatiata at •ioaea llaw •ccaHfllllr iaolatetl aDd 
pr•c ... tllrOll&ll aaa•tic nai-riq •• ...-.r of 
aurfaca -tiaaaa of tlle paraaita' a -roaoi&.a foai. 
hllri11perlta AG vill uae tltaaa ia a Yacciaa iat....., 
to iatarrupt tu lliaaaH cycle ltr pr.nati• tlla 
•laria •rozoitH fnm iafactiaa nil ltlood calla. 
llefora tlla Yaccin caa be aoltl • ..._...r. it vill 
MH to uaAariso H-r•l rear• of astauiYa taatiq. 
~- if a aufficieatly attra.:tiw .. r1rat for a 
.. 1aria •accia• asiata. it IW9aia• to Ila .... 
••tMr • Yacciae aillatl at juat - atap of tlla 
paraaita'a life cycle cao llalt tbia c..,iicatatl 
lli ... aa ia ita tree&•· 

OtMr •rozoita protaiH are ltai .. iawHti&atatl 
H "acci ... at tba Walter allll lliu llall .lnatituta 
of llatlica! laaearca ia Melltouraa. Auatralia, a:id ill 
Swden at tba llftiftnitr of Sto.:ldlola. facci-• 
be•atl oa protai .. 011 tlla aurfaca of taa •poroaoica 
1uaa of tlla paruit•, tba foni ia wicll it i• 
paHacl froa tll• aoaquito into tba ltloodatraaa. ua 
ia u allnm:atl •taae of deY&lo,...t ltotb at .._ lorlt 
U.i.,ara1ty, proltab&y ia coajuactioa vitb 
llDffua-La lloclla• aad at the Walter laatl -.,, 
1Dnit11t• of .. •••n:ll ia llaalli•C••• uc. ia 

coaj11111:tioa vitb s.itb &lie• aAll rcaitelt 
WbOl'atoriHo (lzCracCad froa &oll'O;aa a...ical 
•••• 20 Jaauary 19116. •cur•. Yol. 19. 
'i0ia1truarr 1916 aad li~lolr hllati•. Vol. s. 
lo. 2 ... rcb 1986) 

Producis vaccioH vitbout •idraffecu 

ProfeHor llorei11 aacl collaal'JH of tH raculCJ 
of Vatariaary lleclici•• at lwdn'• Acricultural 
Uaiwanity, Uppaala. Ilea daftllo,..a • - Mtlloll of 
protluciaa Yacciaa1. 

Up co - MCC•Hful C••t• haw 11••• ..... OD 
aaillala, for iutaaca vitll Yacciaaa apiut rabiH, 
cite .... 1 •• Yirua, •••• a .. iuc racro•iru•• 

All iaporcallC role ia tn• 1MV Yacc&M cacllDoloar 
b plarad lty • tna fouatl ia Uw juqlH of louCll 
Allarica, p;itlaja aafllaari• aoli .. , • alrcocida. 
"Quil A" • extracted h• tlle bark of title U••· 
rroa pra.,ioua ••parianc• it we aocad tllet ic 1ta1 
Che capecitr to •Ciaul•C• tba i- defaoca of che 
1tod7 co raacc .. ,. atrooalr co yacciutioA. ~ 
applicacioa of ~il A ia a1 •• adjuYaat ot wacr.iaa 
•1•io1c fooc-aad-.iutb di•••••· 

111 Profouor llorua' • MCllOd ~il A acu H • 
lund of 1llalecon when • Yacdaa b wilt up. 1'o 
chi• 1llalecon aurface proteiu fro11 Che "accio• one 
iacanda co pro4uca are attacbacl. 'DI••• protein• 
affa•C tha llody'a im1111n1 dafa11Co, Vllicb i1 
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at•latM to prolloca tllaa riaK ltiatl of aatiltodiaa 
... i•t tlta wine. lll•• Cite lt9aic idea &• H al-J• 
to activate t• ioMJ"a - tlafe11Ce a.ac .. aar ... 

witll the pnHllCa of Qlil A tlla affect praol.c.,. 
., tlla yacciM i• up to tea timaa atro.,.r. lllia 
-- tltat tlM ncciaa H8ea cao lta ltapt nlatiwlr 
lov, ... a•r aide-aftact• ar. reduced to ar aoaoluice 
.Uimm, - a1: .. 1 .. tH. lt ia - "-latlp 
tltat to•&c "'i.aa-.i1ect• from carca1• ,,,.. lli 
wacciaa are .... ti..ea .. oltatacle to affecti"" 
wacciaatioa. A caH ia po111t ia tbc vacciae 
c-lr .... ~i•t -•i~ cooa11. 

Yina fnm tlta USA 

lleauscltara at tlla •io....,.ical llautn, tlla 11111:, 
ia UppMla an coUalh>ratiq. &ater a&&a. 111cll taa 
•ti-I C.acar laatituta ia tlla USA. Froa tllara 
win• u ootaitaetl. la llppNl• tlle Yirua i• 
lliai•teantatl ... tlla lleretlity •it i• r-..1 to 
pnwat tM Yirua from npricati• i• tlla raU• of 
the ..... :r. 'l'la iatanatiaa Yirua aurtaca protei .. 
an iaolatad. 'lilaae protaiu an rDaA attaca.N to 
tlM Qlil & ... latoa. Wllat llalt•• tlN•• iac
U.,Ortaat u tut t-• oa tlla ••rf•c• po••••• 
pnteiaa t .. t ai,,. aiaul• to tlta i- tlafat1ea. 
wlllil• ti.er ntaia vitaia tllea • aultataaca tllat 
ltooata tlla ~. defence. 

Prof .. aor aror lloreia•a coll•aa-• i.D tba 
da,,,.10,...t of tlM - -tlwd al'& :itafu llf»a&...w, 
lllC, lo s1111t1.,,iat. SYA, UppNla, aDd 
Alltart O.ter-.a. of lliltbofta ia lll»ll-d. 
(btractatl fnm lllav Swdiah Tacllaoll!D:J 

lotarfaroa to treat cancer approYatl 

llla lritiall Depart-At of llealtb and liocial 
:lacuritr'• ~itt•• oa lliafetr of ~adic1aa• lt:.K) 
M• aiwn iu approYal for tbe ua• of alplMI 
iatarfaroa to oa aold for tlla treat11eot of 
.. iry-call l••-i•, ao-callatl kca0.11& of the nairr 
projacti .... froa tlla .. li&M"t cal& that al'& u•c4 to 
diaaaoH tlla Iii•••••· Iha approYal co••r• tbraa 
CompHiH - lic:Mriq-Plouan, Wa&lc- ..... 
llof fua-La &oclla. 

Scllariq-Plouab. the US pharmaceutical aroup, 
Da• •-acao c .. c its Ult auo•ia1ary, ltirDr-Wal'nck 
Pllamacauticala L&.11., hH lteaa iafor.d or tlla 
lritiall Dapart ... t of llealta'• ~iccaa oa ~•fatr 
of 1114ici•• tbat ita al~ba-2 interferon, latron A, 
ia apprOYaltla for tnat .. at of bairy-cell lallkaaaia, 
paaclima fiaal produce lallelli•is approwal. 1ha 
protluC't ia liceaaatl froe Cha poatic -SiRHJ'iRI 
eo.paor. 1ioaa11. 

llairy-call le'*-i• affecu • ... 11 ..... r of 
patiaata - juat 2 par cent of all leua-ia 
1uffarara - a cltouM.,. or ... ia the 111. -
lkllldratla i• t .. Ult aac11 year. lt i• clai-4 tnat 
ti. paecicallr aqiuarad 1lrua Ila• produced 
"r ... rlla•l•• reault1 ia a •!git pan:•ut .. • of paopia 
vicll cha ,.ilacH (IO to 91) per c .. c>. 11o,.a that 
tM d~ ,._ld 1te ao 1111portaot caocar cburapautic 
wre abaCC•r• cw-allll-a-llalf , .. ,.. •IO Illian 
cliaiu1 uiala allowed ic to H iaaffactin •1•i•n 
tbe •U c- ••lid c-r caacar• auch •• lun9, 
coloo aacl ltn••t canc•r•· 

Prior to CllaH findiaa•, acherina-Plou&h had 
planned co ltuiltl • •i1>6 •illioa c....,rcial·ecal• 
pleat co produce aane-aplicatl alpha iat•rferoa at 
IUDllJ, lAlliabaaaoD iD Cha llapulthc of Inland, Dut 
the project va1 aub1equaacly radocally r•••••d. 

llta lriall plane, tilhich i1 dua tor co.plation 
•oo• aud i• curraoc&r Nllllilll acca,cance cnau, Ila• 
.. fa ... acacioa or Pl'W.rr purification capacicr ltuc 
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carriH •c toe fi11sl ,.rific:ati• _. fiaia1ti• of 
iaterferoa pradce4 at Sclleriq-ft-alt1 a fecilit,. at 
U.i... ..., .Jer .. ,.. 'Dae US -it i..a -fiici
capMCit,. to '1alfil .__.. for tlle f•.......-.1• 
i.t .. re. latroa Ai.a -n.t .. ia In .... for tlle 
tna~t of uiry-cell l.....aa. -1ci.la .,.eiw. 
ltapni "• .. ~. •lia-t •la- ... -n•l 
wrta. 1he c ..... ,. ltaa file4 for appn.al ill tlle US 
fo~ tMH •iH•a•• Pl•a - col• pn....Cioa. 

1he CSll ia c-ideri-s ~ .. r tc. •PP- tM 
ue uf latroa aa tM treac-t of -ltiple .,.1_ 
... lapoai'a aarc-. wicll ia f-.1 ia pati-ta 
••fferi• froa Alllli. Alplta iaterferoa .,. &lao •lp 
to p-.t the spread of tile ~ col• - •-tiler 
.... tl!at tbe CSll ia c-ill•ri•· 

Dae approwal of iaterferoa ia •ritaia - •DY 
J'e•r• after ita diac ..... ry ... ral .. a ... a-.ratioa 
of proteiaa. iacl.adi• beta ... a- iat•rf•r- •• 
wll aa otlaer proteiaa tleri ... fr- a- cells. 

.. n tbaa 2.soo a.Has laa• k• treat .. vitlt 
iaterferoa ower tile ,.at f i• ,..ara ia teats oe 
16 wiral diaeaaea a.I t caaeera. Por a •-l•Pi• 
c-try. C...a baa •iapt.,.. r-rkallle alacritF ia 
ita •H of llle .. ..._. a- t ... Mallia aiaietor • 
.Joaf a. foraaadoa. baa U4 alpba iatorforoa to ltelp 
c .. re •• ac .. te bo.at of iafl....a.. 

Qaoa decided to nHaa:la uto ioterferua partlJ 
•• the na .. lt of aa epidaaic of dea&ae fe,..r ia 
lt•l. -icb 1tiUed 100 people. S- C.llaa tloctora 
belie,.. tbat interfaroa nelpe4 to aawe tba li,..• of 
at leaat tvo cbaldreG auffaria& froa tba di ... ••· 

C..ua doctors ba,.. routi-IJ tnated patiaata 
aufferi114 fr.. lary114eal papil-toaia. a rare 
thro .. t caacer. vitb alpna interferoa. ADout 
100 people vith tbia diaeaH ban alread,. takea tba 
dru1, vbicb the C:..baaa prepare froa b-• vbiu 
blood cella. 

for 2S clnldrea vitb tbroat c:aacer 11110 laad bceo 
treated vith interferoa at tbe ciao of t• .. qer,. 
(vbea :_..n are .-..... edl. about IO per caat had ao 
relapaea II aonth• after trea&:aeat. 1hc rest bad 
onlJ one relapae. (Eatracted froa llav Scientiat, 
6 lluch 1916 aad Europeaa Qieaica I lleva, 
J fabruar,. 1916) 

Jaterferon used •aainat rhinowiru••• 

Jaterferon UJ be tba hut dru& that ca• 
preve~t tbe apread of cold wirua infectiooa ia 
huaana, accor~l"I to studies bf' US aad A.tatraliaa 
reaeaa:h te ... reported ia 1he llev ~9laad .Journal 
of llftdicine. lhe atudiea sbOONCI that faailJ' ..,...rs 
who took interteron ltad 40 per ce11c i-r attack• of 
respiratory illneH thait thoH •o dMI not. l'be 
incideace of reapiratofJ' aii.eau ,... reduced bJ 
over IO P•• ceat vhn oalJ' col .. caua ... escluaiftlJ' 
bJ rltinoviru••• were iDYDlwed. u...r 100 ,,.,.. of 
rbinnwiru1ea, the .. ;or cau••• of colds. are lulovD, 
and accOU11t for JO-SO per cut ot all colda. l'MF 
are ~•rticularl,. i•port•AC ia outbreak• of ~olds ia 
Ch• aprlR& anJ •utuan. Jaterferotaa ara aacural 
antiviral auD•t•nc••· lacantlJ', ... ,. tFpa• of h .... n 
interferon• h•v• been produced Yia , .. •tic 
•••cineerina techniques. lnterferoaa are coaaideirc4 
e•per1 .. ntal druc• and are aot J•t awailabl• for u•• 
by the 18neral public. 1ci.riarPlou1h, 11l11ch 
•Pllf>•ored Ch• US •nd Auatralian 1tudiea, i1 •••kiftl 
Ull Food and Orva Adlliniatration .,....,..1 for uH of 
interferon al a tr•ataa11P t~r c•acar, the cumaon 
colo and other di••••••· le expect• to r•ceivw 
approv•l in •~out 0tt• J••r· 

In illd•pandent atudi .. bf' CM UnivwniCJ' of 
Vir1in1a lcllool of ...,.iciite end tlta Unlwarelc,. of 

- 24 -

.... lai .. (.C..tralia), iaterfelr09.alplta 2 ,... &i .... 
- .. ,.,..... ~ .... 1 apirQ .. - ... ,._,, --.r •• ,..,.,.. eel• .,.,c-.. 'Ille afhcac,. of ti• 
•na .... _ .... ~ aapariaa col• iafecti- -.. 
fa.iliea Ul .. tlta ........ tliioae ~ 118 .. a 
uraleaa bott iaeffecti- ••l opra,.. 1lto reports 
an tlla fine U..ic.ciea ef t• ueftalMH o~ 
iaterfero. ia p~tiac tile apna<I of col ... 
(Eatr.ct .. fna ... 'fen Tim.a. ll .1a-ry a!lao) 

A •ai•'J' ape.a for treati.!a llonia caacer 

.... a ,..___tic.al( .... Yark City) laaa 
ac ... ill'M eacl.ai- _.l.,lde na1at• to a MV •rva 
.. li,..ry optea for c• tna~t oi bnia caacer • 
'Die apt-, •ewl .... ., t• •aaac .... etto laat&t•te 
of T.c ...... ,. (ea.ltri4p ..... >. i• a oiode1r ... ble 
~1,_r tut caa .. U..lut .. ia tM onin to 
deli-r a alov. timla nleaae of ci.-tllerape11tic 
•inaa• or anta...aeo •alr9CtlJ' to tlta taaour aite. lt 
io ... i&_. to expooe 1:M t-r te •na 
coaca~rat..- ...,._ of tiaeo anater t11a11 ia 
posaittle tlar911Clt -l~l r.&tff. lkwa lS 
c.r..-tl,. ... rtU. vitlt tM ....._ •pkiaa u.i ... raic,. 
.icllool of ... ica.. laaltiaDn) to arra ... cliaical 
trials. (S.Ra: a.a.&c.l llMk, S F•ruary 19116) 

A altort trial of a •111& to co.acer &lllli aaa 
produced eso;arqana n•lto vitla U pataeata. Tiie 
....... aaiAlotllJai"iae (AD') llaa lleea •eweloped .,,. the 
Welle- Lalloratoriea aa lritaia, !Mat acieatista •R 

a loaa VOJ' fnm dewelopiac a pnwaa aafe e1na1 
qaaa•t &IDS .... still f•rtMr tr .. .iettlopiQ& a 
wacciae tbat c-ld prot.ct people froa ialect&oa bF 
tbe winos. 'Dae trial wa coaducted ia tbe u:; bf' the 
.. ti-I Caacer laatit11te. After uaiaa tbe dru& for 
aia -•k•• l) of tbe lt ,.tiaau aboved iacreasea ia 
t• auaber of T-lyapbocyte cell• ia t•ir blood. 
TM auabar of cell• IMc-• Hri-oi.J' depleteCI ia 
AUS patieau. lite a-. also aboved aa awera1e 
aaia ia -i&lat of 2.2 kilo&r-, acc .. rdullJ to tne 
first report• of t• trial, ,..liabed ia 'Iba Lancet. 

111• AIDS wine ltaa a• RllA ••- tbat ia ropied 
iato DllA in inf.cted cell• llJ' a wiral na:r-. Al.T 
blocka tbia lle.:auH cell• coawert cba dru& to a 
auDstaoce taat raaeablff a •raal l*A DUlloaaa 
11»lock. 'Ille Yiral e..,._ c:aa add 1:bi• n•otance 1:0 
tlle aroviQ& a.a ciaaia. Mt An"• •tn.tura uacn 
pnwnta t• Mditi• of f•rtlter buildias blDclU, 
tllerebJ' iaternaptiq tile life CJ'cl• of the Alll6 
•irua. 

Altlloulb AZT• vita ato ••ihtJ' to tennaate IHIA 
•J'ntlaa•ia. ai&bt ban M- a.,.c:ted to protluc• 
iatoler•bl• aide effac:ta, ti..,. prowad to be 
rol•tiwelJ' aild 0 •t leaat ~•rin& tba aborl: couraa of 
tbia trial. 111a,. iacl....,. lle ... cbes and decre•••• 
ia tlla wit• aad l'ed ll>IOIK 11:ell couiau of Che 
patinca. • ,.dnca diod of 11ru1-ral•t!ld cause•, 
b11C o ... dro,,... out bacau .. ot a pu•aaDl• •~verse 
ra•ctioa to AZT. 

&zr'a aide effect• .. ,. ltawe bean I••• ••v•r• 
than laad baea faar• Nca.a• tbe anP,... that 
a,.athaaiaaa cellular 11114 ia aore rasaacant to tbe 
drua thaa u CM ea•,_ cue •J'ntnaaaaa• cna •ual 
UM. Je.-- •rv-u 01 t• 11ic•iaaia Ca<lCar 
rOUlldacioo in Detroit SJ'nC ... HHll A"1 ~n ti .. &'1600 
aa a poHill>la cancer t1rv1, lliut Chat itlaa va1 
abeadoaacl vii•• it failod co kill c-r call1. 

The raault• of tM c11rr .. c tri•• alao 1hov that 
l.Zl aa dfectaN - sa- .,. aouCll, wa.cn u 
iaporcaat for • .,. tin.a cltat aipt ltaVa co INI C•k•n 
for a lo .. ciee. 11o..-r, , .. drua caa pan lr
ci. bl ... atre• iaco , ... cnual aanoua •J"•· 
'Illa Al• wiru• oftn iafacco calla in ti. brdn, and 

• 



• •ns fw tnatiaa &1• -u lllaw t• M c..-.1. ef 
-rn. ite effacta tMn. •• wll •• ia tllla ..... .,.....~ ... 

._ ... •P••• .. iat• -~lia caa u..-~ atataa ia &19 ... ~r .. ti•ta. -..& .. t• •••• ···~u.tf ., Onl .... rte 
Sai•nitr (1'alaa. CIC) .., .J • .,.._ ef an-
••Pital (ananh ... lti->• AU ais .. ti•U 
u .. td ia T.laa na ...... witlll iac- ia T call 
..... ta OCT J0 OCT 4 0 OU 8 _, CID U. 'hD ef tllla 
,.ti•ta lllall &1• ... ..,._, •• -· ... - aacllt 
lid Lmc ca.car • ..,,.~. •1-.... •na•t 
ca-r. 't calla lllall -n iacerla9lr.ia-Z Eae .. ten 
after tnai:.nt. 1111• t...C-t"• a(facta lllq,aa t• 
•cliae faoar .. ,. after EM __. ...ta after 
tceatmat .-... la •-1a. aU: &llli •r 
&l~lat• ~la ,.tiaau ... •iak 1 ... ca8Cer 
patiaata wn tnatd witlll ~-.....-1ia0 vitlll 
ai.ailar nwlu te tlN 1\alaa triala • ...._ .. 
utaral killer call activitr ma al- ..c.I, ..._ .. r. 

-.Cll l .... r •tdiea rill .. .....,. .. flare -
caa .. •n -.Cher An will af!.ct •a-
pr .. n .. ioa or aarYi#al ia &1• ,.ti•ta· 

llllen will -t .. a -- -1.ldla for 
taatiaa • ....._ .. fen 1•. at tllla urlinc. lb 
effecti-H will -t .. clear fer H•nl ,. •• 
after tlllat, 11ac-.. of ti. l-atlll of tima tlltal: ti. 
win• ca• lia •o-t ia call•· 

azr i• die fint •I'll& ta atart •,ea.a• r:
trial•• ia tllllicllt it• affacti.,..... • 111 ..... ia 
tu1:ai1. aod will - .. rea4J far-,.. .. tlane• 
trial•. ia-l•iaa l•rc• ..... n of ,..,a. at warriaa 
riau of ca1:caiaa &lllS. 1lllaae £rial• •r last • 
,..r ••• if tllter •re --f•l• tllla US,_. u4 
Dru& Miaiai•1tr•1tioa a.a.,......,. ll:llal: it trill •11-
• .,..., tnufar of ti. •na to tM urltdplaca. 

1llla Hall%11t for • wacciea ........ oc l:llte 
4iacowery of • aull•U- U11at rill atimalal:a , .. 
pr.-..Cl:ioa of -cillodiu to Clle 4111111 riraa. Tae 
•at pnwi•i• of l:lltaH aacaa-. .. far ia oUO, 
•"-t vaicllt •n ••tail• •:r .. ,.._. ia tllte Hctiot11 
•rillad -....arch• Nrliar ia tlaia .. itioa of l:llte 
llaaitor. UatHCl:e4 fnm ... ical llorl•. 
9 Dac .... r 1915, ..., Sci•tin. 20 .. n:llt UIS aM 
~. Vol. 1J1, 11 .. Ida 19M) 

laH•n:lltan •n att..,Ci• 1:0 ••,,.lop tia:r 
•i-•on 1:u1: coul4 IN placa4 iMW• 1:111a llod:r to 
-itor tllta la ... 1 of 11.coM ia l:llte 1111 .... l:n- .... 
nla:r tllte iafo199tioa to •• alectnaicall:r 
coatrolln ieauli• ....,. aa-n coalliae 
biolo1ical, c.._ical •IMI •lactr•ic taclltaoloa:r. 
rro111- iaclud• Miki .. tlae -• .. ,. alMI 
r•li4le, eiace cllta:r -t .. -ta•tl:r 
ncalillls•tN. •io•-•on wre Hra1: ...... ouuide 
tlle W:r d11ri•1 opea llle•rt •IS•ll'J• S...On coul4 
pro"'U. i•U•t•-•• coact-. n.OOUu for blood ...,a. •. ,.icllt cuu-tl:r -c IN _, to tlae 
la .. racor:r for ••l:r•i•· 

.i.'i__. lc119or IJH- will iatroduco • •:r•t
Co -i1:or bloocl Oll:JI••• cane. 4iosi4e aad pll 
l•ff l• ia 1916. lioea::aore -u M •l•COll ia cha 
lllloocl l:llat ,. .... clltroulll • 111aarc-1 ... uclaU.. 
4uri111 ope• 11ear1: ••'-'PIJ• Ca•iawaacular O.wicH 
, ....... opt.as • Ht of _... Clllel: CA .. '•••reed 
io1:0 •• arter:r aa tlle vriat wia a catlaetar. ucur 
.,,ucaeioa• tor bioaa ...... iacllldo coacrol of cha 
ralHH of drua• ioeo 1:1ae .,...,.,n_ .- of cllte •-•I: of areUicial lillh ... orpu . 
... .,....ic•l •••• ioclu4o .. iceri111 iadu•tra•l 
pro.:•H••· •UCll H f•-•tatin. .. e,,. of 
lliooeuor •HurH clle iaca.ic:r of li11111t 
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tnaaatt• tla ..... llt .,cical fia.re.. .._tllar 
a .. llNDCla '-1-• -tills - electl'Olla vitla a -n• or claeaio:al tllat •~•• • c.rnet or 
-ltal!R ..._ ,....... to • coruia _.•taaca. • 
•ili- caip - aleo .,. _c .. witll tllla ...,.r•- or 
cllmical to psaot.ce a c~cal tial• affact 
t-iator or c-tu. 11ieoa -n -•• M 
c.alliael ritla tllla coapater cin:aur:r _,..,. co _,, .. t• ... u. .....,,.r, c-iau ••we -
4ifficalt ta -*•· llatnct.,. f- .., Yod Tm.., 
JO .ra-r:r ,.,.., 

aio ... icallJ' actiwe ..._.. proc•a• c; - -
aacicoaplaat Cll&t plar• a cracial nl• ... tlle 
nplati• of '1oocl clottiaa - Illa• .... pnoltoe• 
Cll'*Cli S-l:ic •• .._U .. lllf lait .. ll'al: .. ---- I.CS ,l'r .............. ). hoteia c ........ 11, , .... toe .. 
111J tllla liwer, llelpa -iataaa 1:11a •aacait• IMl•m:• 
..c- clot r.-ti• all! •1.HOl11ti•. t'ail•r• of 
cllla fir•t .aclllaai .. coal• 11'11 .. lt a• aacesoi.,. 
•k .. ia& ofter - iajar:r; faibon of tlle _.. 
ceal• -- ..... n.a. •1ooc1-....i .. clots ia l:lle 
cin:alator:r •rat-. 'n.a bioleaical actiwac:r of t• 
- Pnt•~ - -• .., i .. erciaa tllr -· ..
n.,...ul• for it 1.a1to i.acteri• - a• •••• 1:0 
.,.llNDcla clllec of tlae .. 1:11ral clllaaical. ll: viii M 
.. .. ia t• 1:-t of ,.1:ieau "ita o:o .... llal 
... ac .. inol pnteia C •fici-iea. n.a latl:ar 
aro .. iecl_..• ,..caaraacal ,.r.i .. u .... tllOH "''" 
li.,.r diHaae or a ••fici-:r of wil-ia It <-tilter 
c-.ical tllat aftecu clou1. .. J. 'JM protea.- coul.& 
alao ...... 1.a c-jllllltcion witlt ti•- p&a.a&-P• 
actiwator - • clot-.ai ... a.,, .. -&pe , ... , :aa• -
.... ticall:r ... ,_n4 11oJ la1te1rated "8Detica ... 
oc11er •iotaclt•las:r firms - ia treauac bot•rt 
4i ... ••· 'Ille projac1: ia ,.rcJ:r fuoded uader 
latearated COeae1:ic"• cadiowa•aal•r pr .. ucl:a 
..-t witla aasr Corp. l'ro1:aia c; will .. 
ull'Uted -raw&Ale, aacapt 1.a tM ~.r w•c. "' .... 11 
,....,.., ... cical. a Mllil llUll•i.,iarr- -.-11 wall 
~t aaca• .. l"J pncliaical .... cliaacal cri•l•. 
(l&Uact .. fnm O...ica1 Week, lS Ja••r:r Ith allll 
lliala "CacllaOlop ... rcla 1916) 

&.ikel:r 41111 for boae calci--lon oisor4en 

A •lructurall:r •iaple .._soelaiopbeae oariwatiwe 
Ila• abowa pr .. 1•• i• rat tc•t• •• • poteatial 
tnalt8Dlllt for Hriou• llloae-related di••••••· l'be 
c....,......, taioaaplbeaa-1-canoa:rhc aci• (TICAJ, u• 
,...__ to Illa a pot .. c iuiltil:or of tlle break"- of 
lllotle l:iHua, vllicll cauH• tDO nl•••• or calc•
iato tllta •loocl•t-. llacroO.- «:orp. of .-.ura. 
..... • ""icll i• deftlopi• l:H olru11, paa .. to l••t 
il:a affecti• ... •• ia caacar ,.tieol:• •ufferillf fna 
lafpercalc-H lucaHin calci- i1t tlle bloocl). 
'lllal: coll4i1:i-, aHOCial:ail vitla uliaueciH of the 
llnaal: •ad 1 .. ac. s-tiee• k&U• UM pat&eot, ra,lter 
cua rllta caecar iualf, .. ,. t:arlo• s-r. taa 
hra'a Claai.-o - K&eatir&c du...:,or. f.:A aho 
will .. ta.CM for affacli-H aa the -•..-•e 
ol oa1:eoporo•i• •114 .. 1:ao•«llriti•· •-r NJ• 
tllal: ao fully .. u.factory 1:na1:-•t eain• for 
tlloaa di ..... :. (llOvn:u 0.-ic•l •D4 ksaaaen• 
.!!!!!!.• 17 P .. ruary 1916) 

lactari• lltelp to ..... wac•i• C 

& HV procaH for ukia1 vie-io C (1.-.. corlllic 
aci•J could - r.,lac• eo11a:r'• I••'"' •114 
e...-in -l:llod, ""''" c .... in• of fin c-plicalN 
ci...ic•l •l••• 111111 ... leaatllf , ....... ,.,, .. •C•ID• 
'Dte aev proc••• iowol••• oal:r .... clleaac•l •C•P• 
1lle r••l of tne •J•l:lle•i• calla• plac• in •ac~•ria. 

'Iha 11•i•uc fHture of clle proceH i• chae .. ne• 
aacddi111& for •••JU• Chae pr-C• cvo -C•lllol&C 
•ea,. i• tt.e •:ratlle•i• of ••corlah •cid ... re 



--•'-ll:r c.-a..t ia ltll8 - lllecteri-. .... 
_,_. -u:r wet ia -.-.ce -.-a-. 

.. -t e .... U., Sintiaia. ia a 11a..ana 
Ncterio9 f ... ia plaata-:--lt-taula - _,.. 
tllat .U.&Ma .._,_ iac8 20S4i~1-ic 
acit l2 0 J lllC:J. a..tllar Ncteri-. ~teri-. 
psr' 1H 2.s cs nilolctua •ic• -11ta tM 
20 S ii.Ste J ltate-L-a1-ic ecW U U.CJ 0 t11a laat 
iate .... iate ia t .. cllaaical •J9t ... ia ef L--~ic 
aci4. 

.... -•«Mn at ea-ts• ...,.dr84 - traia 
fr9ject after Weatf.f:rimll .., claaiail t .... -
rea,...ilole fer ta.. pnilolcti• ef t .. ...,_ 2.s &K 
...-Cta• ia t .. Qn:!!!Nc1:eri-

'Dle -net ....... t .. _.1• f• L-.-.:"ic sill 
ill wrc•....., •illi•. Te upleit it. c-~• _. 
...,riael0 a clMmical c-...r. llaw fe-.1 GLC 
._iatn. ..._~ .. ,. C-ts• ia -*riail 
._ .... ,. aimlar cec .. 1,.- te ,_._. atMr 
c..UC.la tllat an 4iffiallt ... ...,_,_ te 
a,,.cMaiaa. A pr-. taqet 0 .. ,. Imler-. -111 M 
cllinl •l-le• •ic• IMlwe t• - c...ac.1 
r.-1-. Mt •- taieir •1-las ~ •• 
mrrer ..... ef ... etllaT. Olll:r - fe- ia 
_,.,. ..r.ral p~h lib PM eil _. caf&U. 
are •I• ..... caa4W.tea fer a awlar p...:aH 0 

•- all u. eas,... ......, c.. .-. t .... 
p1 .. 11eta -iat ia Nc:teria. 

lat Mfore C-Riali.&atioa t .. n are -
--ci-riail 11Nltl- to -re-. Pfiaer a...ical. 
-•r Iara• c ... ica1 c .... ll:J, vill -rk vu• GLC 
Aa8CKiat•• to acale •P tlle pnceaa. 'latrect.,. fswa 
•• Sci•tiat, t• .J .. aary 11'•> 

lllM of tlle firat aaca of t .. tec .. i ... ... _10.- at tu u.i,,.cait:r of Leiceater 11:J 
Dr. Alec JeffreJ• for telli• r ... ae-tic i.._tit:r 
of i .. i•U.sla ity tlle aae of .... prolla ia '1kel:r 
to M .... ia tM coatml of ~i,rati- iato 
lritaia. 

Dae i•- ia potnti•llJ c-teati-• Mt-• 
tM lritialt Con~t a• ill U.i1raat po,.lati.oo, 
MC•H of tlae r.,.uir-•t• of tlle - atrict 
mi1ratioa lav 4isti.11Pi.a1tiac bet-• llloo4 
relat&,,.. of differrat affiaiCJ• lllat .. ,.ara to 
Ila" ... ,,...,. ao fn u tltal: clle ._. Uffice aa4 t .. 
forai111 Off ice are joiatly a,....ri., a rilot atlMl:r 
at Leicaatar, INt ltan DOC :rec decided ,..titer to 
-t aa .,.ratioul ac- for nrif:ri• claima of 
klulaip. 

'Dta 'ecllOi• ... ua alna4J ..... ••o4 
•ucceaaf .. llJ &• a .-.r of diaput .. ilmi&H,ioa 
caMa, l:lte firae of , .... - tH iaicMlci" ,.f a 
aolicitor (accor..,) acti• for l:M fatller of aa 
&-iar .. c lloy ""°" kiultip ltad llleelr •i•,_t... 1119 
aolHi.tor ..., Mn alarrod 1:0 tile -i.1:1aa• of tile 
crc!lai.-• ity .,..licic:r follovi• , ...... licadoa of 
• .,.,.., last llarcb. ... fine oul1ab pr.- tlle 
clai• of ltiaahip, "' CM .,.. Office witWnw r
Cltc "" ao Cltat t .. n i• aa 1ec .. leaal ,,.c.,aat 
i• lritai.• for tile •H of ••*•• of tlti• ltUMI. 

... •H of ilU fiaprpri•d• ia ilmi&Hti
ca••• i• lik•IJ 'o Ila .. ra c .. plica~ 1:1111• la 
c...,.. p.tt•r•&tJ ca••• M~auae ,,.,., .. kiultipa .. , 
CH'ft - Napici- 'llaC aa Huie ia ~i .. Co 
,. .. off a .. ,_ H • -· .. c .... of tH nicll 
f~•llCJ of c- ..... -a dli>li••• ic i• 
cltarafor• .. c••••rJ to ta•t for • 1nacer .....,.r of 
rHlric,ioa polJ11Hplli••· -. .. ao, ic .a.o.1• Ila 
llO••i•l• &• routi .. caH• to atl:oi• a praci•i- of 
-r• cheD 99 per c .. c i• caH• of ... ,., .. lliaallip. 
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...... OlfiCll ..,....._ l:llaC - if t .. ts..._ ia iat....,_. oa • replar ... ill ia --ri .. applicatioM tor 1-iaratioa te •rita1a0 

tllli• vill .. effer.1 .a:r .. • -i..cary ... i •. 
(m.tlaiaa i• •i4 of tlle fate ef tlloa• - 4Kli• • 
11111 ... ...,, •• > 

... ~r ....... to t .. U.i&ntioa prejcct 0 

CM fo-t: - of tae tecMi ... i• lml:r to M 
..we.,,..., .. -rcialU..tioa •f .JeffnJ"• 
wenioa of mil h ... -.ruici .. ia Mi• ••loi'-' lllr 
t .. Lieter r.otic.te. lEdrect .. f- •tar• . 
• ,. '"· lt ..._l:J '"') --

A ll>io441a......,le •no•iq fer alcera, .. na ... 
etMr akia leaioM ia • ..,_, ... to M appro..t tor 
teata - ...,a. vitlaia .a. -t-. lt ia AftllaM 
Im• ........... ao aaa.l to....,..,..... 1taa
•i•t •ila actiaa H • ~iar to llactaria • 

._..II (a-'->• - •- af C.lpta-Pa1-li-. 
•• - ~1-iw oprioa to Ir.- 1:• •n•n .. 
tecltDOloc:r -rl..,i.4• .., ... C..-.Ct• .. imaa tu'• 
taat -n at,_IJ fa-aele. lM lf!WH& .. 
carnmtl:r i• ia pilat-,ia.t pnlACt&., ... "-"all 
Ila• a-.liate plau 1:0 hl• villa t .. U$ Foo4 ao4 
Dnc .Maiaial:n'i- for ..,n.-al to c....-Ct cliaical 
I: rial a. 

'Ille •nHiaa ia c.....- of liar- -t•r-sol•l• 
lliopol,..ra: karatia f- ...... ca&toAa from crall> 
...n a .. collapo ,_ - ltUa. 1tara1:ia, ue •-'•&11 Ulol .aka• aki• -t•rproof, ia ••etl ia tile 
.. ioaic fon of -i• karaliute. OaitoHa, lite 
.. ac7lale4 form of tile &l•co•-iaocl:rca:a cltit1a, aa 
..... •• cati-ic c•itoaaa acetate; •ii• collapa, 
a fi~roaa •ro&:eia ia co_,;. .. ''•••• i• .... a• 
caci-ic coll .... .acetate. 

....._ •i .... ia ... 1:ar, lM cllrea ll>iopol,..re 
..,,,.ta....,.al:r for9 • ... car-iuolulllle 0 

wter--naHa -Ii• .... 1'ae iai,ial anracci-
ia Mlie..,. to Ila ioaic, .. , clo•• j .. tapoa&ti .. of 
t .. •iopol,..ra oriac• iato pl•J a ~ari•lJ of 
,.teric-httiaa, c-1cal;o..1• a..a croH-lua&i• 
-lta•i••· 'Ille reaulc &• a •terial NY&D& 
,ro,.r&:iH '•tall:r diffarnt fs- tltoH of tlle 
1adiwidual c....-aca. 

la ice b)'drated tom <-II•• 11ic1t veter), the 
4~•••• reaarrlll•• • pane or puttr aad caa Ila 
fo~ iato -r•ae ..... u. 1l&a •a1t1dratr4 
-raioa, - t .. ot .. r ...,., i.• a cr:racalhta folW of 
pacllod •icrofillrile. la aitlter form, cite dnHiq 
ca• M altor ... ot ~ t..,.ratura ia uratuM •q• 
or a!-a.- foil afler ateriliutioa - pnferali>IJ, 
witlt altrariole: r•i.acioa or atltJI- ouda. IC 
ca• M a.,u .. to __.. •• • .. u--ali., ,..,. 
or •• a .... raM l. 7 •ila. caiclt. 

111c 4n•d., c .. M ... ui .. vhlt 84Witiff•· 
tor -· &lrcar& .. acu •• a aofca .. r aa4 iacnaaea 
flaaioilit:r. Oc .. r po•aillliliciaa1 aatilliotics, 
aacifu ... la, cell•, ••t&..,.&••· ••.,.a• •Dd pi.,.a•ce. 

111ere ar. a ..-.r of ..... , .... ia uai11& cite 
•n .. i•· le .. lterH co UllOlarlJilll tia- aad i• 
alaatic. llOroowar, it ia ,.-.alll• to oanen, acla 
•• • lltoccarial llarriar a..:, wll&I• &t ia •••orDeot co 
tllMllld ..... , •• , it .... DOC 1o .. dura•ilicr. 
r.rc .. _ra, tile •n .. ~• 41oe• aoc ra41u1n 
atri"i... la later acap• of 110UDd lteoli•• it 
ltalll• .. iato a protact&M acao tllaC fella off 
.. c.rollJ, wirhllYC ecorri.,. 

Ocllar poc .. cial •••• for ch9 .. carial •r• a• 
ac•r-ti•aua Coftr&11&, ••Cur••• N•Ca&nr4-ral•••• 
•ni& carriera aM rull• lia&.,• &• .,., ... 9Urpr,. 
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It al• -·· M .... u a Uaias ill ,...cMtic -.luta. (S.CncltM f- Clllmkal -*• 
It .. a:a ••> 

... ta. •llcatiw 

.... ~ _, -a. ...... to fill teetll 
uritiea, -nitas te a. C. Slnkia ef de 
•i-itT of SoetMn ClalUenia. ._ ef tM r..r 
..... t .. t -tnl •.._tiea of _.. coot•-• 
... .._ c ...... _. c ... ila ef die _ ...... ._ 

.... ia .... hit -· o.c. t .. ----- tk99 

..- an c ...... tM ~t ,_coims -w M 

.... h ,... -·· u.c-~ f- ... lea. 
~· U ....,..r ltlS) ---

l!rllp oip! pntoia A .. l 

... lipa O.q1 .... oipeil a acnclt .. a• 
... Ii .. ._ lei-• (AISJ h .... ,, ... 
ac ... bolr -facbn UC.-U..t •ntoia A. 

AIS will - tM pao-..li.ceil Ncteriol cdl 
•ll r 1111 •t for tlltt..,..tic ..,._..io .. ricea fer 
•lood •'- filtnltioo. o 1toc•i.- •ic• 
utonollr ..- tlU.--•ioc oacillollm _. 
~ ... a.- from o ,.tieot'o ., .... 

la coll-.Ulti- wit• llomltmk ~q. of llohr•o 
lluNc .... tto, AH ... alneoly ...... ,... ..,,iceo 
viu rr.~i-t frot•ia A i.-..ili&eol •to 
__.r_ t .. lt all- for ofltimel •Wies to 
oatipa-c-.lo ... aaltiloooli... hotoia A io a coll 
wll CHIH•t oft .. Ncteri- :ltapl!Jl-• 
-nu •&c• rocacaiau ... •U.:. to -t ·- laC 
c ... l•••· 

'Ille 11: .. ro,...cic froteio A~ooe •••ice• will 
M .... to aco• ... • nffonro' •1oot1 vit._t lloYioa 
11:0 n,..a fla-. la ••hti- to •rlleti11& t• 
doYiceo, &IS vill 111oe t .. tee•~- co .. rqot oatl 
atudr tlioeaae-relot .. -r1ier -1aculoo fna 
fotiea1t•' •lo•-· &IS will ... reopaaailolc for 
aeni11& prraonat anr-•l• fnm t .. PM i.a 1tlle 
oeat aia _t ... 

lofli&n will aho N .,...1ri11& AlS wit•., .... 
Haa ... t .. t _, M .oro o,acific , .... pntoia .r.. 
(Source; &unf!!! a..icol ...,., J ,. ...... .., Ul6) 

'-a i.a f!rtoen"p vi" ICodalt 

loot•• Kodak Co., ._ ... tor, •·'· ....... 
••t .. r -" iato llliotec ... lou .., fe .. iaa 
._, .. ,. Yoaltuno, o part-ra"f wit• '-
Corf., to tlnolop l,_,...ioeo. 111• joiat -hr• 
vill -r11 .. •c•ll anvt• bcton ... iaterleukia·l 
••a,..latioa, He• .. llllockiac ioterle.tia-l.;6, 
•icll .. - to k iaffl"" ia tlle ouot o( -• 
illf1-torr Mto~ tliae-• •• ne-toi• 
ertllritie. 

la tlle --t .. ro,..cic an•, .__,.,,. 
Yeot ..... will dOftlof •• effiai&J' .... rctioa •nte•H 
for recOlllliu•t frotlucce. Mllliti-Ur, &.:.tlall a.,. 
Cot•• Corf., '-rrrille, c:.1u., vi&l joi•tlJ' 
.... 1., -loul-aati.,..• aad ....-.roM tHU tor 
,.,•icieu' officeo and cUaical lallloratori••· 'Ille 
tliaaoo•tice for c- iofectioua tli ... Ho, c.acor, 
,,. .... , a .. fanilitr .... caqec .. for oitl-1917. 
(l•rrocc .. from lll:C?ra~ •ill'• liocec .... losr .._.u•, l7 ra5rurr IMJ 

..,..••'• Pll•,..cia a .. t .. C:.liforoia-.. ... 
•iotec ... lo., ceocen a.boa llaYo MC •• a joint 
... tun co MROC ·-· .... ro•Wo •&-UH ( .. od), 
• ,.c .. tiol hearc dNI• ... h •• ... ,... tMr 
frotccC• Ch•ue• ham·-......... ri ... of 
nrae•, • coo4icioo ~ u hc!IMaia -•r 
a••ociec .. vie• •trolle• ........ crao•pl••t•· 
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a-cia iii to ..,. - _.iacl .... - for 
Qoino"a ...,...'-t - cec._i.u fer c• c;•ias 
of r• ... a- _. nlatod •nceo• ••-ri.• ter 
c ... ..._cm of c .. _,.. ia ..--.,liced ,....t -u.. au. ... nll nui.a aa..t-t•ru111 ria•a ia 
, ... t.c .............. ca. a-cia nil .... 
.-w. it• ......... t, ........ 19& ... •-taao ,.__loo -•ca _. c• oHocta - .. rr .. i- i.o 
.. rci.calar. --r. t ...... ioll c....., vi.ll •-w. ft91latorr ... etMr pn._rllot .... 
aMiataeco &a tM u:i. ..... ..-. l'urt .. -rc, 
.,..._ca fno , .. jo~ -tun will M tlioui.MltM 
.,. ,.._ia ia ~ ;.;., :...,_ ... :ica .. iaoria, 
al~ ec.o.oall!aa. , .. llnt ~ -n. will 
.,. n..-iltl• for Mrteti11& to caat-ra v&eaua t .. 
llC. (a.tncc .. f,.. ...,._ a..ical ..... 
11 r•na•:y tffi) 

9ot oll -•la on ...-ur •KOfltillle to 
iafecti:.e .., trn•H••H· wy lecol .- -•la 
... cortaia llntatla of co1ttlo, -t•lllr 1toe •''- of 
.... , &fries, on raioreot. .....rc .. ra an 
io-tipti11& c .. ,._tic koia of t11i• nouteoco 
a .. ._ ic •ilk M t-f•rntl to otMr o,.ciH. 

S- flieo en noiouat. t-. la enoa ._,. 
ai-ct all .. ml• c••rr tloe trr ..... •-a, ->•tr 
10 ,.r c .. t of tllio t••Z- are aafectotl, ..... 
•u-t&oa ....,_ tut a-u-• o•lJ 1 ua 1,INO .... 
a aOftn iofeccioa. er ..... ,. .. i ..... coptiltl• ... 
nfrectorr atr•ioa •- tult .. ocept&l,.litr u 
,. .... • 001,. •r , .. _ .. r ... "'°' ltJ' oocmal 
a. .. r&taoce. So Dr. lea ._.ha , _ _. ot ti.a 
CJ'l:•fla• lt .. t ia ...... oo fnm , .. _ .. r an •II 
cello. E:loctna :aicnarafllO renal ti'IJ Mcteria 
neeallli11& lli.ckettoia ia t .. crtof!.e- of ta•ta•• 
••cofti•l• to iolecti-. 

Dr. la• "-4lia ot t .. Laaafon Taot•• 
LaNrotorr auaeata ...., tae aorectioa •&&at iacree•• 
t .. cllonce of tllJ'pa-- boc-iDC ••taDlio .... 
1IM ricuttoia-lw orpoia• l111»aJ c .... • t .. calla 
lia&111 t .. pc to pence oon di10atio;re easr•aa 
..ic• ai1•1: ltrea dovo c-pl-t. • pn>tei• 
pntlucotl ia tlM Hood of iafect .. aaiaela t .. t i• 
let .. l to tl'Jp•-·· Flioo t .. t aocnto a•tra 
_.,.. aa • nHlt of t .. -t•n•& &olectioo 
ioa•ftrt-tlr ,ntect tlle tllJ'~•· 

'Iha 11.0a H- to M MioUia .. io tlle flJ 
..,.1atioo ia apite of eocoura1i• trr,.•-•· 
'Dao neo- U}' lie io tllo oeHnetioa tllat flieo 
vit ... C tM 11&.Ua ••- ta ouftor -n a"ortiooa ... 
...... l•nao. llaio DioCOYOl'J coul• .... iafort••C 
fractic.l .,,licetiooa. 

Air...,, Dr ..... lia ••a a acreia of 
ouocoptib1• '"••rfhea'" t .. t on fiotlioa uaH io 
la.,.r•tori•• voatiaa to anv ... •t.tlr 
trr .. •-•• It oi11at aho aeke it fOHi•le C• 
apot ..,..lat&ooa of fOC•otaol&J .. .., ...... , 
HOCOpt~lO fhH io tlla fioltl. la t .. l ... er CO .. , 
refractorr fliH ai11at N iatroducff after 
ouace,Cilllle •traioa are eretlic•totl, c .. a fi\lillC , .. 
ocoloaic:al aicllD aad preftaCi11& aiaeeH·carrria• 
fliea returaiaa. Or, cattle ai&M H Yacciuc .. 
apioat tlla ILOa. faod&lll fl&H -·· -a .., 
ootillodiea wllicll would ettack t .. 111.0a. llo, to cure 
cattle •ad people of CM pere•i'• ic .. , N 
.. ceeaarr to cure fli•• of llacterial iafeccioa. 
(S-.•rc:u ..., lcieathr, Z7 rnruarr 19 .. ) 

AfrrDW•l for '!It-free pi& peoudoro•i•• vacci-

1'11• UI Deparc ... t of Acriculcure h•a a.,...,, .. • 
,...-delecod pHlltlora•i•• •accaae. ..,, • ..._ lac., 
of llDunoo, TaH, r_ .. , .. ,.,•idiae kiaaH l?l) 
poe froe Cite •isv• i::uc iafecu ••iM Ilona, 



auns atilll•ircu ... •ialet ... , ... a -jor prnl
ia cortai.a US atatH. Toc.._rica tir-• of IU ..... 
ire-...... pr.-Ce<I tllle vaccm ia tlleir proprieta17 
coll liee. laitial field at .. i•• wn OllCO.ra&Us· 

._..or•i••· a llle~awina. ia ,.n:ic.olarlJ 
letllal --s Pia• Mc.•- it iac. antn iata tlla 
ae- ef .. rwa calla. •n it .--iu lat•t _.. 
lliffic.olt t• -act -til it nwrta t• aa actift foim 
... ~· ,.ri .. ac epalleaica. A kill.a..,,.,.. YaCciee 
ai- partial •mtectiea. A lift •i1118, tlla hcllanat 
atrai.a. ai- ktt•r procectioa0 Mt ti.a it ia 
effactiftlJ impoeaa.le to •utiapiall Mew. •ia• 
vitll nc•rracH of tM lift wi1118 _. ti.o- iafoct .. 
vitll a wiral .. t warietr. 11lia ia ...... ir•l• for 
lli-M coatrol ,.rf'ON•· (IUttract .. free 
llcCr.rtill'• liotac ... lop .._cell. l .. rcll t•6) 

laterferoa uae<I Y!Uat ., .... reapint•!J 
iafacti-

i- ..,..lat.on Lallileratori••• lac., U&>. 
Staffon, Teua, --facc:.na ..... Ueroa•. a 
_ _...iMat Cll-iaterferoa for p......Cioa ... 
tn.ic-t of wiral napirato17 iafec:t&- ia lloraea. 
It ia • -n c-•tratell fo.-lati .. of l&'a 
.. rifer•<, wicla ll&a INa .. 111 ia T- aiace 
...... 17 of lHt year fer prot4'Cti .. of allippi• faftr 
ia cattle. 

u.til rac .. tl:r Taus laall • "•i•,.e law" ,...er 
wicll tlla State lilealtla lle .. rt-t CO•l• lie- tile 
-fact.re aad .aaa of -" .~ta vitllia Ta .. a. 
vitllaYt federal appm•al. 

Firat-,ear aalea of tu lloyioe iaterfer- wra 
fl •ill&-, a .. tbe -rltet ia &roviaa· UL 
coac-ra ·-•• oa l•ra• feedlot -r•, vitla up to 
90,000 ...... vbo ,., Sl.lS .. r lloae. Acriferoa-C ia 
aol• to nteriunaaa ai:tl tile a-ral puDlic (ia Taua 
.. 1,) tlarou&ll diatributora, altllou&la UL pro•idea 
teclaaacal field support diractlr to tlw f•men. 
r.uiferoo will be .. rttated aolel:r to Yatari."8ri.aD8, 
t•r....- atlli.cal dnaa diatriMltora. 

Ill - atuclJ, " dahberatal,-iafacud control 
aai .. la r••uiracl ll.6 pouacla of feed to produce one 
pouOd of calf, wale 40 ••i-la ia tlaa l--do•• 
tJeat9aat arvup took oolJ 1.6 potlllda, accordiaa to 
Prof. Joa C:.-i.oa, Teua Mii, .... rillo. If tbe doae 
ia iacreeaad the aniula ....-... vorae. Aaoraaia ia • 
~aide effect. llae beaefit -• appareatl:r 
ai .. ificaat oalr io tboae cal••• tlaat had le•• tla&o 
104•r fenr. C:.-io• reported laia result• at tbe 
a..i .. Practitiooera lleeti .. ia luffalo, •.Y., ia 
lloft-.r 1915. 

llL i• aaltiaa tne US rood aad Orua Ad•iu1atrat100 
for a"rowal to uH intarfaroa - laor••• aad cow. 
(louRu 11cc:n.,-llill'• •iotecllooloir llevavatcb, 
] .. " .. 1H6) 

Joint etiort to rreweot .. atiti• !!O!!l•t dairy 
!!W!. 
laat•n a. .. 1cau and llOl•<'ular CO-tic• are 

coaaoli .. tina their battle aaaina~ -•titia io .. irr 
Iler••· Die ,_ firm llave contracted to dnelop .... 
•tkllC a tnerapeutic -cloul AlltibodJ to treat tbe 
di•NH. 

A aimalar •are•-t tor vacciu products to 
,, • ..,.., a. coli .. atitia ia curreatlJ i& operatioo 
llNtw .. ~l-• Kodak d1v&.ion aad tll• 
~ietecllaolo11 c011pan:r. .. .. rebel•••• no effective 
tltera,.utic treacoe~t l• available for the bacterial 
Iii ..... vlaicb cau••• coaei.derabl• eco11011ic lo••· 
(louR•I -..ropHll Cll .. ic•l ..... JI MaRll 191(,) 
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lllrea ••'-1 fan:ilit:r llo--•· -.ui
follacle at~lata .. -- lef'l*I, -.u1aa 
l•taiaiai• llo-• \eU) ... poRiH follicle 
atimllati• .. ._ (pPlillJ are a.,.ct..a tv bave 
ei.pifiuat applicati- ui i.craaaiaa nproductiYa 
efhcinic:r ia llorH• ... Pia•· !beJ llaw Mn 
.~.. tllrGol&ll aemetic eaci ... ri.. •r latearatad 
coe..tica llr-i•"-• llaea.J. U.. -.uaaa ---•• 
an to aill i.a •r.HU. laorHe, tile farm ••ml vitll 
tM 1-at rep~tift etfaclUiCJ. lliource: 
Qa.Ucel Week, l2 Fellraacy 1•6) 

fllilli,. Petrol•,.. ... ~rid&• lioacince 
will joiatl:r piroo1uce SfeC&tic p~eiaa for uaa in a 
wacci•• for faliae le ..... ia •inaa (felV), uaiaa 
ftlillipa' pmprieta17 11111& tecU.lou. FelV ia a 
c-taaioua ntro•irue tllal c-••• ca.car and ~·• 
••PPnaaioa ia cata. 'Ille - rNA wacciaa -J' 
•rotacl ceta from tlla •i..... u..lar .. aaiauaa 
aam-t. n.iua.a will prowide ...... ndp 11Ltll • 
faater, -.re -icel noate for produciaa , .. FelV 
protein. Pllil lipa• riNl4 :reaat .,apn••10A _, ..... 
•M• •tlaaool-replat .. •roaot•r• for tlle productina 
of rllll& proteiaa. (llatracted fram c:i...ical aad 
E!wi-riy ..... 6 .Ja ... 17 1H6) 

A&ricultural applicatiw 

Cotton iaaacticida 

Ecoaea loc. laa• aiped a S7.2 •iltion conrract 
vitla PruTecla ... •arch aad llaftlopaeat Partaarabip II 
to fuad tlK. ll:i baatecbaoloa:r c09pao:r'• dewlopaaat 
aad caa.arciali&ati.oa of bioloaical aaaacticid•• 
aaaiaat budvoim aOd 0011-m, t- aajor cottoa crop 
peat• a-•• tlle •liotbia c-plea. laaad on 
a•neticallr aoa1oeered 1.111pro..,...nu of tlla llehotbi• 
iaa<eeticidea produced aaturall:r ~, lacillua 
tDuri9iaoaia llJrJ, tlae oev products are taqeud to 
reacb .. r1tet bJ 1989-90. 

'Daro..ab tbe •H• ot conjuaative aDd recombiuot 
a•oetic .. oipulatiooa of it• eatanaive libr•l'J of 
..,,.1 IT atraioa, Eco&••'• acieotiata 11ill incr•••• 
tla• IJltouo'• P'•teac:r to tlae •- lewl •• tllat of 
•JDlbetic p:rretbroida, vbicll curreatl:r douiute tlla 
cotton peat .. rket, vnila •l•o 1-naa •T 
productioo coat• to a l•••l likelr to be""Ca.petitive 
vitb tlle PJr•tnroid•. (t:&tracted fro. •iotecllool91r 
lulletia, Vol. 4, llo. U, Jaauar:r l!-16) 

Viral io•ecticide a1aiaat codli•& aoch 

Kicro<:eaeSr•, a biotecblloloa:r firm baaed &A 
W.at llavea, Coauecticut, ia eva&uata .. a viral 
in•ecticide ia field trial• Chat could belp Weat 
&:oaat fruit fan.era. 'Iba viral ioaecti~i.de, Llecrde, 
h beioa teated for tlle coot110l of codlio1 -tll oo 
apple, pear aad valaut. 11ae c011pan:r infecta larvae 
of tlae iaaact vatb tlae virua alld tnea proce•••• tn .. 
ioto fiul for.ulati ... auitable lor application bJ 
fa .... n. (SouRa: European at•ical lleva, 
ll Karell 19h) 

llonoclonal ••••r• for plant fun&al di•••••• 

Dnelopina ..nocloul-..tiDodr-•••ed dia1noacic 
kit• that detect funaal di•••••• affactin1 field 
er..,• aod llurticulturel •P.Cialiti•• viii be the aia 
of a co-o,..r•tiv• effort betv.an Ciba-C:.i1:r and 
Acri-Oiaanoacica Aaaociat•• (Cianaai~naon, •.J.), a 
joint venture of DllA Pl••C Tecllnoloar encl Kopper•. 
111• ••••:r• are expected co provide eccur•t• and 

• 



• 

• 
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rapa• •i ..... i• of •iaaifacaat plaat •i ... ••• ia 
-jor cnpa. _..Uta aarli•r i•t•~ti- poHRl•. 
lluli•r tlli• -tll. Aari-fiaa-tic• ·~ aa 
•J1Cl••ift aa-t villa o. •• Scoltl ' 5-
(llaryawill•. Obio) to •rket a u .. of -1-1-.. ... •i..,....tic kita for f-aal 
t•rfanH 4&....... 1lae kite -t•i• •• aaart.-.. .. 
4ipetick fo-t to •ll- •~i• of -ell 4iaaaea 
u .,tlai- llli&lat. a.- patcta or 4ollar epot. 
(Sourcu Cll•ical Vnk. 5 .. rcll 1'16) 

Eacap .. lataOD •r•tea 

A pl'oprietary ..cap•latiOD •:r•t- lllaicll all
••lic:ate -tic: ..a.ryoa to vitlleta .. the ri&oun of 
lla .. lia& aad fi•ld plaati111 IM• ._. d•wloped lily 
Plaat C..•tice lac. of o..u. 'difonia. Die 
G&L-COlT c:apnl• c-• ia two parta: a pl aatri.a 
.. ich coataiaa tile co.pooeate ••natial to coatrol 
tM &•ntiaatioo of tM .-ryo. adj.waata pl .. -
poteatially - a vid• r .... of ha&icid••• hu11icid.-a 
or iaa.cticid••• aM a protectiwe polr-r c:oweriaa 
•trat pnYeDta -t•r lou. a• alM pnwid .. laudliD& 
cllaaacteriatica aiailar to a tr.e a...i. 

Plaat ..._tica (PC:I) took aa .. rly Mciaio• DOt 
to talta tll• aol.cular biol..,. route to pl&at 
lliot.cllaolo&J. llut d.cidad to cOD..~11tnt• - crop 
iapr-t bf uaiaa call ltioloar rat ... r tlaaa 
-1acular biolo&f· llle priwai:.lt-1a•ld coapaar. 
-ich baa hled aora tlaaa 2U pat ... t applicatioaa. 
haa raiaed ia exc .. a of tl2 aillioa fram ftature 
capital aroupa alld aawaral -u J.,... .. 
COllpaaiea - iDCludiD& l.iria 1-ry Co •• wbicb -
-• a tbird of PCl. lllaile lba otllar Japaaa.e 
i•••ator• are paaaiwa, tile 1.irin deal iawolwed 
tecbDOlO&J traaafer aare-.ala and tile CllO CGDpaaiea 
un ..._ -niaa joiiatlr to daftlop ayalllatic ...... 

Plaiat Genetic• lac. ia u•illl 18Dlecular biolo&J 
tacblli•ue• lo idalltifr and iaprowa plaat &rovth 
proaoti•& rbi&oltactaria. 

'Ille COllpaay'• eaiatiD& producta iaclude 
diauaa-raaiataar. alfalfa and llaaa-ei&ed potato 
tultera (aicrotu.,.ra) produced lily ti••ue culture. 
'Dai• approacb peraita oaa rare lli&h •wality potato 
to be cloiaed i•to thouaaa4a of aupar-apaci-1. 
'DlH• caia lie plaa~•• vithout baiq cut illto piece•. 
aa ia the uaual practice, wbich ult•• t"•H potatoH 
la•• auacaptibla to di ... aa attack 011Ca iia tbe 
aoil. On tbe diaaaaa-raaiataDCa fro•l. too. l'CI i• 
-rkiaa on auch di•••••• and di•ea•• •actor• •• 
P'uaairiU!ll vill. al• awtodH. lllythop!atbora root 
rot, aphid• alld allthracDOaa. (liotacbDOlogr 
lulletiia, Vol. 4, lo. 12, Jaauar, 1916) 

PDllutioD curb• will lift ltiopeaticidea 

'Ille vidHprud uH of aarochaaicah llH allowed 
ua uapncedntad c-lrol owar peata, and 
coiacributad toward• todar'• ~iab •aricultural 
praducti•ity. 'lhi• ia raflactad ia tba fact lhal 
lurope i1, for th• firat liaa, a food ••porter and 
ha• built up esta .. iYe rHanaa of araia all4 other 
produce. 

'Iha uaa of biolo1ical apau ia cha control of 
aaricultural paat• ha• beco.a .o~• popular i• racaiat 
r••r•. ill raactio• to lha ... 11 llulovD probl ... 
t1irperiancad with chaaical paaCicidaa. 'Iha poHibla 
danpra Haociatad with the productio• of 
a1rvcllaaicah hawa baaa bipl i&hlad racaiacly dear 
tha inad•artant r•l•••• of tosic iataraadiat•• at 
lhopal alld al1avhara. 

'DM aarocbaaical illdu•trr ha• faced • ....-.r of 
diHiculCiH r ·.nee Cha introduction •ad vidHpread 
u•• of •rathat&c paacicid••· lloc laa•t 01 th••• i• 
tha poCaDtially to•ic affect• '"' ... and tha 
anvir0tl88•t. and tha rapid davalo....-., ~~ !aai1canca 
i& Cha Ctr&aC pa1C. 

-n-

lacnuiaa pn ....... rr- aawi-tal &roar• 
• .. replatory aae-ciaa llaft , .. to tha Ila-in& ot 
cartaia c:-ic:al peatici<lea, ••,..:ially caloraaale4 
~rocariioaa ... c .. aa llDT. 5-ic c-id•rati-, 
aucll a• aacalatiaa prodolctioa coat• ... utaaaift 
toxi-:olo&ical t•atiaa. toaetllar wit" CM pot•tial 
••ri-tal llaaa~a. II.awe llaata .... tile Marcia for 
ot•r -u••• of peat -tnl. 

IDtaAat i• turaiaa to --c"-ical peaticidea, 
auch aa qrolliolo&icala. lllaila tile apecafacitJ of 
aicnbi•l paaticidaa le ... to a -n -rk•t for 
iadiwidual pnducta, t ... •i&•ific:aatlr 1-r coal of 
l6U a .. aat•'Y totatiaa ha• ..U• llla•• pnid.c:u a 
realiatic caa.ercial FO••ibility. &atillated .. 1ea 
of aicrollial peeticiua •A 'JO""'" •ill&llll/year. llle 
.. joritr of vbich ia lac.illus t•ri!li ... a.. 

1be aicrobial cODtrol of iaa.cu i• DOt -· 
ClaHical biolo&ical coacrol i• ti. iatmuctioa of 
a llbollJ DOYel .::.r&allU. illto - ieolatad or -
poarapllical ana to coacrol a peat. Ideally. tlaia 
orp•i- abould ba hoet-a•kiaa, lloal-apecific, 
..U-parpatuatiaa ancl •-it,-da,..... .. c. 

Uafortaaat••J. the result of iatroduc:iaa 
orsaiaia .. illto a foraiaq •••i...,...at ia DOt al.,.J• 
pndictable. 

Harbicid••• funaicida• allci iaa•cticide• bawe 
bellllfitetl fa a.ere, b11t tbcf aave aho hurt tuaa. 
haticidu caa kill the natural .. -a .. of paai:a 
-n effectiftly tban tia.y kill th• pe•U tbeaaahe• 
and hawa .. •tr aide effect• •• veil. Up to 10.000 
people a year die frOll peaticide poi•o•i• ill tbe 
thin vorld aloiae. a.-ical aolutioaa are 
expeaaiw. 1hoae that .,.,.. fr- foanl iuela coat a 
• .. 11 fortune to dewelop. Dain vorld couatria• 
apaad huae •- aubaidi•ill& their uae. IA £arpt, 
for ill8taM:•• •srochemical aubaidia• 110rk -t at an 
annual t5 a bead. 1ec: ... u,. tha ••c• of 
aarocbeaical inYeatioa ha• doved, vbile the 
ewolutioia of raaiatance ha• 3ccelerated. Ill the 
1940•. tbe Uaitad litate• loat 7 per ceat of it• 
aaricultural crop• to illaecti. lodaf, it 101ca 
about 13 per cent. 

Calle• ill8artad into pla•U bave alrHdf -•• 
them r••iataiat to caterp&llar• aod viral d• .. •••· 
C...• that .. k• rhea raaiataiat to funcal, bacterial 
aod ..-toda di••••• vall •~oa follov. ~ventuallr 
faraar• vill .,. able to lllur raai1tan~ Geed ar.~ arov 
crop• vitbout iaaccticida or f~naicide. DI•• v&ll 
aawa tha far.er llOllaJ. raduca hi1 ri1k of &•ttin& 
cancer aod .. k• the crop•' 1afa for n1• •••&nlk>ur'• 
boaer baaa. Kia vhcat plaiat• will aucomat&,allJ 
poiaoa ewer, apb&d tnat aiiaka it• prooo•ci• into 
thea, while t ... aettla• in the had&arov vill •till 
aouriah all tbo•• a~aciou• paiiatad-l••r buttcrf lica. 

1he c.._ical compallia• ill t ... forefront of thi• 
effort arc iia it for th• aollllf • U.. of the fir•t 
sane• they iuartad COllfan 1-DitJ to lierlticidaa. 
vbich aaabla• lll• fer.er to 1pra1 uaa 1rov1na crop 
and kill ..,._.. lllut not cr~p plaiata. Thi•, of 
cour••• prODi••• co boo•t the aala• and profit• of 
harbicidaa. lut c~ac will 9000 be balanced bf 
biotachllolOIS' hru. Ona of theH coa:pania• i• 
dawalopi111 atraia• ol bacteria co break down 
aarochaaicah in the aoil. Othen ara at vork on 
tha di•'•••• of plaiat• and iaaacta, ao that 
daliltera~• p1aaue• cc• Illa 1praad aaon, •••d• •ad ,..u. 

railura1 are certain. lo ara unfor••••n 
daa1ar1. lut tha riaka ara ••ll•r tnan tllCJ ara 
vith tha two prawiou• tool• at cha di1po1al of 
aar'.cultural 1ci~ncc: cllaaical• and hybridi&ation. 
To bread a ...., hyDrid plaat ia cna 01d-fHIUcil\ad 
vay, '°" chrov loaechar random coalliution• of 
P•••• To iiawaac •• •1rochc:.lical, you chrov 
rhou1and1 of chaaical• at nacura in tha ainu•culc 



._,. of f&.liaa - ciut •illa ianct• or -.48 a .. 
•t ........ ,.... DDf ... Apat On..- ........ 
two of tlM -n lo~l n•lta of Oat pr-•. 

lioloaical COlltrol a• a c-.•H•t of iatoarat .. 
s;:•r --a at iacl,...• t• ... of •ioloaical 
~cala. -..Clli iatonat ia tM .. roc"-ical 
ioihat17 catn• oa •i•COYOl'i• ... clYr-toriai-a 
ta.a -lOC11lar at~t.n of wlli actiYS CO.fOll••• aa 
•tartiaa poi•t• for - c~cal •JDtllaia. 

llicrt*ial ,.atici.a.a •iffor fna hioloaical 
c.._icalo ia tut tlloF c.mtai• life 
M.cr ... q;aai-. Like clllaical peaticwoo. t~ 
-t M ..,1i .. npeat .. lJ, oitllior ~ U.....tioa 
Uaqe ..... ra of oq;aai- ..,li.M -r a alilort 
peri .. of time) or ...... tatioa c ..... _ti-a tlM 
esiati• oat-•l populatioa). .., II.aw llioa 
............ fo191lat .. ao tut tlloF caa ... anlied 
•inctlJ to cropa. 

... act potllio ... ic aiciro-o ..... '- Ilia .. koa 
a- for ..., ,..ra ... iacl .. e a yarietJ of 
MCtoda, 6a•i ... YiRM•· .. liat of 
...... ioloaical• carro11tl1 reai•ta~ for ... i• 
-11, •t ia likolJ to iacnaM owr tllio -at far 
Jear• folloviaa t• •P•ra• of iatorNt ~ coe.-.iu 
HCll u a.ott, s.Moa cllll ...... to, ... t• 
oatattlia .... t of ...,, -~• apecialiaod coepaaiea, 
li .. lcopa, llfco ...... llicrobial le~cc••· 

AltlMlocla o .. r 100 apec~ .. ot bacteria vlaicla 
iafoc• iuocta laaft ..... ._cri.._., at pnaeat tlliero 
ore c-rcial products ...... oa oalJ t- of U1eae. 
lacillH tlloriyioui• (k), a apor11lati• kctori
tlaat prod<Koa • toaic CrJ•talliae proteia, is actift 
acai .. t .. ., lepidopc:or..,• iaaecta (caterpillar•>; 
I. popilliH ia acti- i• tlle coatrol of .MpeaeH 
llieetloa a.,. rolat .. apociea. 

T- otner a.cteria, I. !f!!ericu• ... 
1. ,. .. trw are c ... uor .. pinaiaiaa for tllo 
cootrol of -••uitoea aad root-kaot -todea, 
napoctiYelJ. ..,_.,er, lliotlli lliaYo oalJ Melll uaod 
eaporimoatallJ to .. te. 

Altbou&la It -• diacooror .. i111 tlae oarlJ part of 
thie ceatur, aDd Illas llieoa awailallile •• a commercial 
product aiace 19)1, tlM -11iaai- of ica tollir. 
actiOll laaa .. 1, receatlJ Ilea-• to lie .... ratood. 
lbe toaia, ia tllio fo ... of a pro.eilllOC ... , cr1atal, 
ie i.uecticidal aftoir i•••tiOll alld .. 11i•-.•111t 
•&eaolutio111 i• th• elluliu eawi.--t ot tllio 
•ij-aut of ... acaptiUo iuecu. Ioa tr-port ie 
i•illit ... , leadiaa to a coHatiOll of foedia& a .. 
nearual deetla. Aul1•i• of tlle PM• oacodiaa tho 
toaic protoiaa atartad ia tllio lat• 1970. a .. i• ...., 
re"aliq -" elliout tllio pa:ctic alld lliioc .... ical 
properti•• of tbi• toai111. 

1be uture a .. P')teacr of tlle toaia cr,eula 
wari•• ...... , McCeri•l .. rot1pe•. 'Ille two 
c .... rciallJ •••ila•l• etr~iaa are lurataki -
anilahl• frr- Kicr•ial a.-rcH H liolliit alld 
ua .. i.• tllia cocatrol of catorpillan, a;;;rat"R-14, 
.. rr&.ted a• Skeetal, llllich it •111 offectiwe ~••tro1•r 
of -••uitoe;-;;;;f'ilackflJ - tho i111Hct wocton of 
•laria a.,. rinr lliliadMH. 

Altbouch •icrolliial ;ioaticidH have ••J 
atcracci.e propertie• in •nwir ..... ncal ta,.., tlleir 
c-rc1alisacao11 hea, i11 th• peat, IN•• i.,airod bJ 
proc••• dewelopaeat a11d product fol'llUlatioo 
capellii. lit iH. lnno..1ti0t1a ia lliiotech-loa1 baw 
allOtl".d c .. pa11iea to i.,rowe far.antacion, proc••• 
coatrol a .. dOVll•tre ... proceaaina. 

roptlMr vitlli 1tra1111 dev•lo,..11t, the•• 
ieproY .... ,, have, ow•r Che laat fev 1eara, reduced 
co.Ca 11iJ ac leaet JO per cent. lnnOYative proc•H 
•topa, pre•aaclr at tlM larae-•c•I• caeti•a acaaa, 
•hould reeulc in furtlaer aubatancial reduct1ona. 

II 1111 II I 
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It, for ........ ia p~c.. ia li .. i• 
fe-tatioa ..t tlaoa coocoatnt ..... to.-latH 
iato a ••rL•tJ of li•uid ......... r for.a, 
fo--lecioa lleiaa crucial to tllio -rcial aacceH 
of a•J p~..ct. llicrollial le-llCH Ilia• impro,,... 
hotla atabili'l:J a .. doliwry of It proolucu. lllio 
alliolf life of uatonulat .. at •-t4 i.• .. 1, a fev 
•r• •t 4z•c,; ...._ it i• fo.-latH ~to ~tal 
tllie alliolf life ia lS -tla• at tiua u,....ru;;n:-

hrlaapa -n U.,roHift ia tllie fa.-latioa of 
fu ... l pnoloocta MaH .. V.rtici.lli-..... icla oate ... 
t• rofriprat .. alaelf life of tllieH 110r.all1 
t..,.ratura-.-Ltift .,. .... from t- -- to 
11 _,.... Ill na,...e to cu neat -net 4-lllda, 
lhcrohial .. _rce• i• coacootrati• mucll of LU 1168 
effort t ... ~. U.,E9>wi111& formo:latioa a .. prccea• 
deYOlo,..at • 

Other c ..... iea apecialiaiaa ia .. rolli.oloaicala 
an aolopti• a ali&llitlJ •itfenat approacla. llleir 
efforts are ceatrod Oii tlle 1e111ecica of pot-tial 
microbial ,..tic~dH a .. the use of paetic 
... i,.latioa to proYide 111ovel rec.,....iuat 
M.cro-oqaai ... a .. pla111ta. 

..... alllto ~ ,.t It toaia iato a •icn-orpaia• 
.. ti- to tlle dli.aoap1Nro -r• u caa -1t1plJ •• 
tllio plaat arova, proYiduaa cOC1tia-• protocti-. 
nut COeaatic :=;,at- i• reported to haft killed 
caterpillar• vith It to&illl eapreaaed f..- • tolliacco 
plaat. A third c ..... ,. lllJco&••• ua roc:ei...,. 
-•ir-.tal protoctioo aaencr approwal to teat 
killed pHuol--•• •• a b1oln1ical dc!iverr •Jst .. 
for a1: toai111a. 

Funai laaYe aeveral a<ivanta&•• •• aicr.bial 
pesticide•, auclli aa tDDir abil&tJ to aporulate oo 
d•• bo•t lloJiea, therolliy spro .. ina tllirouah tllie 
e111tiro population; .,,.. tnear abl hty to act vunuut 
beiq iqutod. Altbo.:111 tuaa1 ...,,. tairlr 
atrinaeat ~iditr allld t .. !'Or•turo ..... to l>e 

etfectaw., tllcy •r• •-iic &~•' pr-&ae •• 
eco,...icallJ feasillile .. t....,.a. 

la 1911, the firat two fuaaal iaaecticidea vorr 
approYe4 for eal• 1111 tlle W.•t: !lycar (l&ir ... talla 
ti..p-ii) fro19 Ablliot: : •lloratorioa, and hrtalec 
("9rtici.lli- leca-i), tr- llicrollial &eaourcu. 
llycar ia u ... ia tlae r-•rol of cit~u• •ito ia 
Florida, .,.ile Vona,.~ ia eatr ... 11 petlloaeaic to 
-~c alu--.. aplaida. 

Ill :Ml. · ... tller Vorticilli- product, !rcotal, 
•• illlt,.._...,, tiaie 1acorporatea a -lier epored 
atrai111 Hle< .,. for iu lliial& illlfectiYitJ t-rola a111 
ieportaac .... LtaflJ peat i111 ala••l&Ou•••· lot" 
Vorticilli• p!NucU vore deYOlopod hJ tM Ult 
alaeal&Ouae crop• roaean:lli iaetituto toptMr v&tb 
tho aaricultural oleYelo,..at a .. adri•orJ Ml'Yice, 
alld vera c-rcialia .. foll-ia& collelliorat10C1 v1th 
llicrobial a.a-rcoa. 

Orllier producu lliHed - fltft&i i111Clud• 
lletarbasi.,. aaieopliae, aucceeefullJ c.,...rcia11&e4 
1111 lraail for tlao co111trol o~ apittle-llua ia ... ,.r 
cane a.., peatura•; ,.auftna baHiana, produc..t ia 
c:ll& USO to coatrol Colorado Matle; alld llaaurea 
rilerit, aot c-rcaaliud, DUt reHarcho;;-r.;;-;_ny 
J••r• an collaboratioa vitlli Ablliott LaOoratori•• for 
uae aa.ai111at caterpillar inleatation in aoJ• llieana. 

Althou&h the p11etica of funai used in the 
pha .... ceutical anJ fooct i1.-tu.criH have llHft .... 11 
•tudiaol, ralatiwel1 little i• lulovn •"°"t funai an 
petl control. it i• not ulld•ratood vhJ olHI etrain 
of an enl090patho&•n .. 11•ratea a aucc•••ful 
•P&•ootic (epaol .. ic -&Iler of• pe•t population) 
vllil• e110tllor, ••ually pathoaanic .Crain, ,,,., not. 

future dawalo,..nt of eucceeeful funaal 
proolucu for i11•ect control re•t• •• .-h vitll the 
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..-c&ca.u. •iec...Uu • ..,.ialeauta _. 
-'-P•ta ... witll l:lle f•-tati ..... t.-iatU. 
e.,.cialbu. acu.ciaa .c llils"• ciau .......... . 
-dliaa vitlt ltic•ial --.Cu. an .... rukbia 
_._ .. idl -H leell to a Mtter _._.~ilia 
•f - •f tlleea ~u. ..... ,._ pnilllcta. 

Seftnl .,nolllcta ef riral eriaia al• ••iat. 
~. •1~11 • ..... r ...-UllJ' nai1Ule 0 llu 
.._ .... --•"-llJ' ia tlla c.trel of cetl:M ...a. ~llu .._ .... ia tlle •fer tlla 
ce.t•l •f .,.., -·· fin. •• pra61ct tl_le ... 
., tlla--= i.eatitoate •f .a-a.a. Odelll ••• -· 
-niali&ali ia ala.Mntiea viP llie ... ial 
a.-.c ... 

n.ie prmlolct -taiaa actiw winl partic ... ef 
-a.ar ,.1,....._ia rinm 9ida attack tlla a.nae 
ef piaa aawtl)'. a danaic tlefaliater ef kec"• piae 
.................. Lib liecterial p..-.cta. fi
-t .. illpat .. te M efteuiw. ht .._ el tlle 
ans.nu.a •bin •f tlle 1a~. c11e tliaeaae ....... 
rapUlJ. leaitilia te a tetal allapae af ha ianct 
...-i.ca.. witllaia c- te ca.- --.. 

Yi.- ia ... ,, •.,.cific te piaa ...,,,. ·
cleaalrrala~ aawflJ' ..-=iea are .c affec~. 
••rt1te-n0 -t-h• aafac, t•ti• carri .. -t 'F 
a. • f-tir:J eenice llu ..... fins t• M 
c ... l•t•IJ' u-l•H to --c.raat ;rraife. 

._ ... of 1'i...- ia ... t CMtntl of ronet• ilea 
.... -ce•ef•ll~tn~. O..r 11:• la•t c:reu•. foll-i• ... ~al fr.. tllile I& ,.atictAe 
Nf•l:J' pmca.1tiM •c"-• l:lla Ult foreal:r, -iHi
M• co-.di•tetl l:lle applicetiaa of firoa Ito owr 
•. 500 lleccar .. of Scotl:bll piM pla~. hat 
-r1:ali1t)' ..., 100 ,.r .:- • 111ie p,..._1: Ila• al.., 
ncei_. UA ... -al fer •M ia t• US. 

.... _,.. rin ... -- to .. ecl:ive ecai .. t 
isaecta c .. ltl M ~ialiaetl • ..,_.er0 ICM 
pr-c ...... ic-ta for •ir--• to M prodllc• ill 
Uri• iuecta er cell c.l~r• real:ricta tile 
coe1:-eftee1:i" protl9ctioa of..., poc-ul •iral 
i.ancticitlu. Daia prolll• .. , N _.re_ llr 
furcller .... , .. ia llioteclilllolo&Y· 

lt u• k- vitlelJ' 4-l:r•t .. tut aicr•i•l 
,..1:ici .. a caa •-W• r .. liatic altaraetivea 1:0 
.,.ti.etic cllloaicale. Owr tlle , .. 1: f- J'••n. -,,...Ch ltne .... iat ....... Wicla a.,loit tllc 
uilitJ' of he1teria •in ... _. "-•i co HlectiwlJ' 
attecll:. certaia iancu ......... ,.tllo ... a; tile ti_.,. far qroilioloaiul• ia ..,.c~ to 1nw 
rapitllJ'• 

AarMiolo&icale an anreccift ia -•ir-cal 
t•-· ... •r• l•H lill:.•IJ' to tliatan •et•re' • 
fraail• -101icel ....... •or ..... 1 •• IPA 
.,,,_., Ilea .... 1raat .. for tlle •M of .... cal ia 
9"4•ito coetrol Pntr-• ia t .. ,.., .. ....-;r
•loritla _. Lauieiua were •1rec .... ical •NS- coeltl 
..... case .. ,.u.cioa. 'Ille •r•l• of ,..t 
neiacaaca to •1rec .... icel• i• le .. iaa Ito incnHetl ti_. t.r •i.olo&ical .. "'°" of , .. 1: c .. 1:rol. t• 
tlaca, fid4 reeiata11ce to .tcMial ,.nicitl•• u1 
•t tlowlo .... 

•i.cr•i.& .. _ft••· ill couu.raci .. viti. 
11eie11cuta ,,_ raM•Rll iudcucaa ... 
Mi .. nitiee, i.a C•rrael)' .... rtaki .. HH8R" 

.,_. ac '-'-'• clle W..cUiced ..... 
caeracterisaci .. of - ,.., coe1tntl .,,..., ••• •• 
wll •• asceatli-a 1:11e lllltlencawl,.. of tlle p .. cic 
11eau of tlleir ,.,uciul •ro,. .. u... ..,. .. r. 
.. ,.n. 111aae1: t!Mt fiat1ill1 :or '"''"'•> ..... 
•icro-orpaia• for u•• H •1rlllliolo1iceh viii lie 
c .. eitler•lr Heier 11:11 .. clle •iwfactura. 
fo...,lati ... re1iecra1tioe ... •rllaCilll of Cla••• 
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p...-cta. (Souce: IC• ••rtiliaen • .. nc....acale r;rc-c• r~ 1W6 ... ._. ~a•t. 
nl l,.J 

a-r-t ~ .... to aell:.e L-upart ac eci• 

.1a.-• • llit .... ielli lllttrocllleaical Co. wall M&a• 
a. tlle fall l:O aell:.e L-a ... rtac eca• ., • 
fa-taciea tec .. i ... tllel: -• tile aicro-waa•i-
•rw•'-t•ri- n-..... -aaa aca.t ill .... fna 
i-ric KM_. -a. 'F - nayaic reacti- tMt 
ca• M ...,._.. 11J • -.r of INCEeraa • 
lacllericlaia mli0 tile llecteri- -u:r ...... .... a 
••cell atnctsn taat -t lie •rotect..,. 11J 
"'-"iliabia tlle llecteri- .. • aolitl .. pporc if ti.. 
mc--...a- are to " nt)'Cletl. •· fl•-· .. 
tile atller ....... .,.. • Miii cell ... n tla.t ca• 
witlleca.I -.e•~ ceatrihpta- vit..._t tile -4 
for ........ a-aai.uu.... .... •• •ac-i.a•i 
...,.eta ita - tect.oleu to 1-r Elle coat oi 
1.-a.,.rcic eci.tl preolllc~i.ea. c.,.ecac:r val& M 
l 0 GDO tau ,.r ,._. (So.Re: a...ical 6 
i!liwn• ..... 24 ••rsal'J' lHllJ 

l!!rp ... -•i-tal anlicau.-

6-i-ell•ti• aicroM• 

A H- of ... ,_.. sci .. tiat• at tile 
aicna.iolocical -.i-ri• reHarcla l•llorator:r of 
tile ......... •iaia1: l'J' 01 Jateruu-& lr•• •• 
..... tr, i• ,.rfectiaa ..... cicell:r aai-retl 
•acralle tll&I: caa tle&r•• fOl:rc•l•raAac.,. •a•ae•:r&• 
(PCla). •Ht of f-r 1-• ca,..l• of i.reall:.iaa 
.._ tlleH 1:resllle•- ,.u.1:e11t• ........ _ i-l•td 
e:r tlae It••• le4 'F L T•"'"-· fna tlle eU.,le 
•oil Ncteri• ~-·· toacclller CM PM• 
•r:91kce •u:r-• •icla 4qa ... • l'C .. to ci.lor .... soic 
ac:i.tl. llMi•i.tloaallJ'. t• PM• •r• .. .., tlifferea1:. 
kt tlleJ' ere cloM Copther - CM llaeceri-" a 
saaetic •t•rial ...... ,.nee .... r • -ifon 
•:r•t• of rc .. latioa. 'Daree of clle , .... Ila• 
alreMJ' .,... cloeotl aa leclaericlllia coli. 

'lbe ... , etep ie 1:0 i.t1•1tif:r • .._c orpai.1• 
for tH ,_ •J'•t• •ic• _,. ••3Cad• CH rca. 
11cill furtller, pntutli.q a -•l•1te itioloaical 
••fOlluci .. •:r•t ... 

A .aoloaical •:r•C• ca,.i.le of delCntJi•I re .. 
-14 .... iaportaat itreaUlll~la; c .. PRN•t 
•t...,. of tlia,.Nl 11J ieci .. raci .. 11 coa&lr ... 
a .. fhciea1:. ..now'!', -• a.ec11wrac ... l'Caa ca• 
se-rat• •io•iu, wicll Ila•• ..... lined vicll llini. 
tletecce ia i.-u ... hweetocli. (:MN"•' 
..., 1ci-cie1: 0 6 r•ruar:r lM•> 

1:1'•• rlaau to H u•ed _!o 1 rea1: •-e 
A -ici,.l -.- cnac.eac .,.rvaci. cllac 

coul• , ... caatiellJ' reduce carical in ... c .. a1: a!MI 
o,.racia1 c:oaca llJ uaiq 1rvviq ,1aaca co r-•• 
... car fOl&ucanca viii De Ce3C .. &a a piloc-ac:ale 
faciti&J' ti.ie ••ri... Villi .. J. Je ... 11. •• 
•1steoal1tural ... &aecr ac &:oc .. 1& Ua& .. r•&tt. v&&l 
••1: •• ... c111 • •J'•C• alt cu lclYca, •.r ..... ici,.l 
...,019 tNaC••C focil.Ocr .... r UNI .,..aaouhi• of 
CINI Cea .... arci. laacicuro ia O.icaao alld CINI llw 
Ton 11:ate llw1Sr ..... Ki. • Dewlo,...c AucaoriCJ'· 
1lae 1t4e1t facilicr will o,.r•C• for cvo year•. 
ha .. lilt& 10.uov puo .. ot ••v•p per ••r· lit u, • 
till&• •fil•" of .. atewscer i• tliraccatl ec cha rooc1 
ol ,1 .. u ,,_ .... itt 'faCerci11tC cr.,.p• .... uar co 
pccere. • otller •triaau •re .. eded co 1rov cha 
•laac1, a!MI CINI •laaca• e•Caaeiw r._,C •rac ... 
filter ,.llut1at1 f ... tllle t111C•r •• effectiwolr •• 
cow ... 11: a.oM 1 cllloaica l • .., ... c naE••C. flon,;n r, 



Ill II 

cM pi-c-... •:r-t- _ .. -t .. u •• _.. .. 
~'-al "-.ical -.. t-tmat. .....u ... 
.... ~ - pi.au &a •&a .,.t•. _.. a• 
cattail• ... uns11es. -.. ael"8ai- ... 
---..... (Sooan:e: ~cal l !!ajwris ..... 
u Jia-.r:r ,,.u 

aiecatslpt csrriera fer -te-.ti• •i.cnea 

A pilet tat -it to tNat ..._.._. -.I t-ic 
oqaaic -n .. "' .... iliaiala mc~·U- -
bo..-ic llli..ocstslpt carriers ia tlla .-.i-1t af -
.. -t ~ .a.rill• filtnt&. ... lli8enla 
U-t till•• •.T.J ... ._iai.ua Staite U.i-ni1t7 
(LSll). 11ae cw. will •• a ..... __ t .. pilot -ilt 
to 4eitoaif:r clalori•te4 ..,..racano. ... otlMr 
c JI ••• ia -•:• •t- .... r operaltilla 
c ... iti- alt i.M.a1trial aicea. 1l9e micnlle 
taatmeat ia upecte4 to ...,,. 1-r ... ratilla ... 
capiul casts tlaaa -r --..... la ih -bile,....- tat•• LS;J r..! cut a-allilU.. 
micsrw~U.. cao ir--. toaio leftla f-
100 part• ,.r .aua.. (pt&) t• l,.. er leas. 
._ills llliacaitalpt carriera are ...._ af riai4. 
a-..-ic Mtariab aaa. to IM• u.-1 ... 
cllm&cal •1tslllili1t:r 0 _...ical .en.at• ... 
microlllial .... a.t.aece. n.e carrisr• are .. u 1ta Ille 
•••il:r aurilis... (S..n:e: Qamcal llMll. 
2• F.ak.ar:r lt .. ) 

Werk lllf sci.eati•U at .._ ~ico State 
U.iftrait:r •- tllalt - apeciea af al ... BHP 
•14 •• tlaat otller CJPH will uitract U"aai- i
fSWla va•te .. car ia oraai .. •ilia. 

-=ieati•U aawe ~ for - Cima tlaat 1nn 
or 1111•-aNe• al1ae caa alllaodl cuq .. ac- Ca-> 
of -tal• -" aa lead. siac, caioi•• copper. 
-rc•r:r _... placi..a. 11»-.er0 accordiq co tbe 
t••• led b:r Dr. lleoj•ia C:C•-· alt ..,, Reaico 
State U.iwe.-aicy. - alp•. aapeciall:r tlle 
cblorella ••l"ier:r ...... oo to 11tl4 oon cauciou•lJ 
t .. • to otlllar aarala. 

ia ltM ri1ac cOllditi- of KHi1t:r awl .. 1c 
c-ntraci-. cba alpe will rela•H tlla 1014 ia 
prefer-• co -.cner otllal" -Ital• clM:r .. ,,. 
.... rt>M. c:c ...... '""'" 111ali ..... tut tlln• 
caaracreriacica .... tlaar alp• coal4 ~ aar•••e;I 
to racOYal" aold. 

Yuioua c.._ical &l"OUll• oo tlM aurfac• of tlle 
ala- pi.ck up tile aold i ... ia a praceaa ....,. aa 
11>ioaorptioo. 'Iha &014 ia r_..... fr• CM ala- lllJ 
a4diaa other c.._icala. auc:a aa c:raoUa ao4 
s:aiouraa, ltllat alttract &014. 1f tlM i.oaa are laflt 
ia tile alcaa, tile Ol"p•i•- COOYart tlM ioca to cha 
...,cral -cal. .kcordi• to GI'•-'• It••· s:llia 
trail auapau s:i.ac alpa •r pla:r • part i• tile 
forutioo of oatural p14 upoais:a. 

'Dae aroupa Ca.Cad tM alpe'a .. 14-iai• 
talaalta lll:r paaai .. • 4ilute aolutioa of .-14 iooa 
s:llrousn a col ... coataiai .. alaaa accac..,. Ito 1ilica 
a.i. 'Illa .. 14 ... ••tracs:• f- t .. •llH lllf 
peHi• a 10lu1tio• of ~ltiouN• tltftltlllt cite col•-· 
(lourcu llw lciaaciat, H Ja-ry 1"6) 

...... aerial •ICl" .. iOlOIY 

la•!!! U.114 1rovca - ri&•• of alovi• ~ 

1lla worl4wWa .. n.s: far ila4uacri.al ans,..• au 
"" oHaHad at M&w .. a SUO-JJO •ii Uoa for food ........... , asoo .111i- , ... "'lk ...... 1.,., 

- » -

If. C. ~llcroft of -.Cllcroft 6 ... 11aHe fiprH 
.-1 ... t• - of _., ,.ro .,.cific ... ,... for 
_.ical - _. Mcaq.t ...,.. •• 

111• -factonn• aaloa walaa for aas:r-• fo.t_.. ,.spaoea ia aatmacOll at 1260 aillioo0 

U1Cl•U.aa laatera lllloc -triea. 11aia total ia _, 
parti-larl:r laqa .... cempar.M •it• ocllar 
llli.a..ical p .... to. 

Al~ tlM - of ... ,_ • .._ iocnaaed 
rapUl)' ... taero are - aaiti.• 4awelo,...ou H 

tlte tec ... loa:r for a-.iliaati- ... pro4actioo of 
•-r -n acltift ... apecific •a:roe•. •-• •• ••I•• ia alevias ...... ao.11: •• ... .,... accoomt for 
99 per caat of all lllolk U....1tnal aaa:r-•· Dae 
•ia all&JM8 lnoJIA for tood ue are pnlllallll:r DO -re tlYD 10. 

1as,... _,._ np-•lt -ra tlMa l per cnt 
of a fae4 proohct"a factor:r aat• coat ... ,..t 
&-'• ~ - f- iacn ......... l•Yala. llloc 
-•:r f- a-a ia l:lt:a Maic loM .. n.t oactor 
itaalf. s-c-. ... ia tl>a ca• of ..-c for 
c .... ae -•fact .. ra, tlle .. n.at aro.t• -- 11:• 
tAl&it&-1 rate of ...,1, of tlla ... ,_ ... -
-ICU ..._ to ... ,..... :o-ca.. •••• ia tM ca•• 
af fNCtooa •:rNP ..... ,ioo •• -rket taliH off 
allovi• totaU:r - tacll8D&O&J to Ille lleYalopad 
<•ell aa a-.ilia .. ...,...:.. 

Die •ia -rl4 S-111 ia tM ... of food 
... ,_. ua Mea ia atan:• praceaaiaa. particularl:r 
llli&la f ruccoaa con ~· aa tlM US. lloe•• a:rr,.a 
are of nlativelr miaor &.,ortaoca ia tu EiC ._ to 
produc:tioo .-ua. lliaa 0 ... ir:r, lllnva• aall baka• 
DH• laawa .a.- ataaq -rl.,i4e &1"11Vitlt of •-t 
5 prr c-.1, .. r. 

llicrolllial raallia ia particularl:r iotareatioa 
kc••• aappli .. of aai.al reaoia an limited bJ lbe 
.. _.. for Yeal • ..iauh ia 4ecliaiq, aDd otaar 
-ICOA laaft to.,_ f-..1. lflld-lilt-lJ la time UW 
pal'formaaca of CiM mcnlllial pro4oct will be Uw. 
a.-•• caat of reaoat, alc,....aa taara ia curreotl:r 
• differ-• io ...-Hl:r, i11J ao -a• al,,.:ra adwerH, 
fol" ooalt .,.Heat ioaa. 

1lla •• ,.. MM..•tr:r ia .._i-te;I lllf ti.a .. jor 
luropeao p~era, lloYo ... IOiar;roc.11••• aod tile 
..,.r aub•diar:r ;w: 1 .. Lalloratoria. ...rl:r laalf of 
, .. "°r14 ..... c' ->04 • .,... an ia Europe uatb 
tlle •jor •Ma Mia, for atarcilea 0 &locoH eynpa 
(aol fructooa •) '"i>•J ...... ir:r pra4ucta. 
(btractad f- lurof!aa ai-ical .... 
JI llan:• ltl6) 

foo4 Sector 

Caraala 

llaal .... fi•lll 

. ':.!!!!!!. 

._., liaad 
..,, ·11-•w ..... 
al•· •• i-ra•• 

•; ralllial r-in 
for Clloaae 

• 

• 

Tuau allll •icn:: 
oreau .. 

&Jriecl r•aH to 
.-e,aoce c..,reaee4 
oalllar•• :r•aac 

Uae of aav 
orpaia• to euall4 
l'sa ...... of ,_ 
tac :ro&11ur1t• •11111 
c ....... 

u .. of
Padiococc i .,, Ito 
eat•atl tM pro4uct ...... 

• 
• 

• 

• 

• 



• 

• 

• 

, ... Sect- ~ .._ta ... mcro-
_.i;; 

ra.au ... c..ticallJ ... ef lllMri-
aic..-.paU- .. if. . ..-- fer 

eqmaU.h -.a.nt•Ua 
fa..- pNlhicti-
ceu.a.- (a - _,.. 

-..ce) 

Teat.re ... "- W- fer llipl:r 
fla- .... I t •r•td ..... rt• 

... ice c-

&le-lie 4rimb sc.Madu.t riM C...Cically 
... C...r •tarter eeci-r.I ,. .. t. 
celt•na 

Soft Jrillb lllcnaai .... of 
cell•la- for 
fruit j•ic• 
...... eta-

* 

* llo partic.larl:r -1 .. ,,.lo.-nt•. •r 
iM.,mpriate cate .. rr 

•&NeAHr 4-10,...t -l•i4e -• 911Cla to a 
4ecOlle of r-n:ll -:r Dr. laao Car.It• ..,. 
Dr. Slloaiclli S .... i at tlle Tokyo Iaatit•t• of 
Teciu.1oa:r- Dr. ear.a ao4 llu aroup. a. 
co-operati- vitll Seiko 111.lectroeic ladoaatri••. baH 
built a •-r •ic• caa locate pacllopaa ia clle 
blOOll u•iaa a ... rt& oacillator attac._. co aa 
aotibodJ. 

lf tae tip of tae -r ia put io a .olutioa 
cootaiaiaa tlle ri&llt patllopa tlle ~ reactioa 
occur•. cau•iaa a •i.-to _, of roacti .... product 
Co atick oa tlle ..,,ice. Dae -r a.oc-. lleawier 
a!Ml cao fr .. uoec::r of oacillati- claaap•· 1be 
CNac• roflecta tlle coacntratioa of tllo patllo&ea 
pre•eat. "'• -• coal4. ill cuorr. be built co 
4etect a., kia4 of potllopa, ao apecific aro 
aacibooli••· 1'leJ pr-iae co .. clloapor , ... 
c .. wnti-1 lteata, wicll •M co•CIJ radioactin aad 
fluorHcnt tec•i .. ••· 

Kiri• leor, Ja,.a•• l...aias br-rr, .,.. 
Dr. &arube' • c- llaYe t ... tller ...... 10,... " 
biosnaor co -.. ... re tile -•traci .. of alcOllol 
d1aria1 fa-tat1-. .Aa ... ,.., alcollol oaid .. o, ia 
iaaooi•iacd .. to aa acot:rl callulo•• fluorora•&• 
..,.reae coqtai•i• pon• allHlec half a •icrcn ia 
di-tor. llllca alcollol •localoa aator ciao 
..-reae, clla ••:rae c-H• , .... co react vi.tll 
011,,.a, a procoH callo4 oisiolae&oa. 0.11 .. 
c.,.._pc ioa ia •tocltad aad coaworted to aa 
alaccrical •i1Ml i• aa adjacent placi .... 
alactroda. ..e cerrnt PNrato4 1ivaa , ... 
coacaotrac ioa. 

K.rliar alcallol ,_.,.H wro iaad••,..t•, 
MCDUH , ...... ,.. H&Ct .. "'"' llHOH alMI orpaic 
acids (••I•• wi .. .,.rJ ia tlae fa ... acation l&.-id. 
'Illa "°" .-raae ia llialll:r Hloctiwa, all-i• oal:r 
-••cul•• of waporia .. alcollol to paooCl'ato Co rl•• 
... ,.... DuroHitJ ia tlle ,.-1.. i>r. KarllH a .. 
Ilia ca• are 1-i• for a •:r co .-ca!MI tile hf.a of 
clle H-r ff:roM CM C• co Clar• -tlla of CMir 
prococ,,.. l•cract., fr• • lc-!!1· 
ZS Jaauarr 1"6) 

Kell coaced •i•ae• r-..C• Cite Ci .. i1Uarwal r9uird 
for pr•!ftal 3l...,.la 

Praaacal 4la .... lo c1ar--.ia ... ioc••C••i• 
r.prHnCo - ef , ... •U ;.,ore.at ednacea J•C 
accai.., ia clle ,rnnc ''"' of clae •hell ot iafaaco 

- ll -

•itll i~r•l• ..-Cic •i-nen • ._iotic fl•i4 
...... a -taiaoima ....... ri•I• cella (er call.re 
.... f•l'tiler q~ic .... ilo&eclllem&cal a-lr•aa 
c.-t -u:r lie •taiael prier t• ue aiat-tll 
ftelt ef p~f • 1loo aftH .. c.lt.re ti-. --r:r t• ac.w a Rfhci- .,...r of call• for 
cllaau11aol wlpia ia ill_, , .. taacea ..._, 
> --.. lf •ioc-ical at.,.aa an -••aary, caa 
Cima __.. ... aa ie tlle ra ... of ) to 1 --.. lt llaa 
c-rotero IMae ,.,. •• ol c-a.a- ailo>l'ta to 
aiaiaiaa tlle time iatenal Mt- -ioc-leai1 .... 
di..-i• of tlla C11lturel calla i• or4•'<' to -ble 
aa earlier temiaati..a of 'roaaasy --r aa 
affecto4 fetea ia ........... . 

& •j- limitati- of coa ... ca-1 ti• .... 
celt•n tacllai.-a ia tllalt cell•, ''" c-cr .. c to ti• 
ia Yi- aic .. ti•, proliforeto ia wit ro a• a 
~ioa of iadiwidual cell•, reatiaa - plHtic 
ratllec" t .... - a baMI 1-iaa or vitlai• a taasua 
-triJr • 

la a aearcll for aa a,.ropriate ti• .... culture 
.. 1oatrate &C iaaa .,..., f.....a t .. t cult•ccd 
e11'8tllelial coll• secrete • cop of tlla plHtic 
••rface laraa ....-ta of ••tracallular aatcia \t.&:11) 
1imilar ia oraaaiuti- aa4 clMaical c-po•it ioa to 
aahrallJ occurriq basal 1-iu•, apoa wicll cell• 
ai1rate, proliferate, aad 4&Cl•ccati•te ~· 

ll«catl:r it llaa Mn ..._ tllat cells of 
wan-c ori&iaa, -• plated - ECll, uAller&o 
draaatic c .... o• in tlaair rat•• of adllcsicn, 
-rpllolo&&cal appaaraaca aDO IJl'UVCb 
cllaracteriatica. Die•• clla••• -re aot observed 
...... tao ;;- cell• -r• ..... eel ... recu••r .:ulture 
dialaoa, lllletller coated or -t vitb pol:r-L-lraine, 
fibcoocctia, or aacb or tlae coll•&•• trpe• f.,..114 ia 
tlaa ECll. 'Ille £Cll doo• -t fuacti- -rely as an 
&aert •tructural aupport, but rat-r. plar• an 
acciwe role ia tlae coati:ol of cell &rovtla and 
differaataat&oa p.>••ibly Y&a ..,.~l•t&oo of cell 
allape aad oriaot•Cioa, '' .. ko it ..... re•poasiva to 
PDJ•iol~11cally occurr>na 11u....,oes aad ,.-...,lh 
factor•. 

S.Cau•• •i•bla 11 .... n aaoioric fluid cell• are 
aw•ila•l• oaly at cloaal dcaa&L1ca, tho prov1a1oa of 
optimal culture coaditiooa aad particularl:r of a 
projNr •ubatrata •uc.• •• liA:4I &• cru1ca1 ror t11u 
type of call• a• c-parad to calla saeded at hiaher 
doaait&es. llacaatl:r it ha• beeu d~o•trated root 
plalia1 of 11 .... 11 -iotic fluid cells OD !QI 
i.,rova• bJ tlaree co fiwa-fold tne1r plati,. 
afficicac:r aud rat• of proliferation lcadin1 in .... r 
ca••• to a •1aair&caat r ... ucci~n, raaa•aa 1.-.. tvo 
to ciallc daJ•, in the ciao iater•al ''°" 
.... iocaa••••• to Ciao fir•C harve•t ol ce&l• for 
cbroao•omal aaal:r•i• • 

AA awaa &noter efface -• '*••nrad vitla cclh 
tlaat failed to actacu lo plastic •urtaC•• aod 
r-j•od floaciaa &a lba aadi-. PlatiD1 of theH 
l'elh t»a M:ll &D411C ... call Ut•-•t aod •u••••iMnt 
p1olifarac_oa aDd :rial•od a •ufficianc llUllll•r of 
coloa&a• for c11ar ....... 1 aaal:rsu. 11ais ro ... u 
•i&IK k of c r le ica I imporca11ea 1a Oooc caH• i• 
vll&Cll a r•J118•C l•P lllDlll• be i...t1caced DaCDUSC of 
fail.re ia call accac ..... c alMI 1rovth. It va• alao 
f....,. tllac I• CO••• ,,.... a ••C~"" h•rvast oC cell• 
•• Naded, Cite cell• lafc oa ~" afles lhe fir•t 
crips1a11<1Cioa :rialdad colooi•• raad:r for 
kar:rocypin• i• I••• cllaa half rhe tiae re.uird for 
celb .. ia«•• .... .,.. plall 1c. 'Iha D:ll &nduced 
1t&..laci- of UH auac .... t ..... ,..-111 .... _, 
a•aociatad vicla aa:r car ..... a-.1 •DarraC10A ,..., did 
ic iacerfer• witla tile lla .. li•1 pn>eedura. '411 
placia9 oa "" Ila• a...a ..._ co ,rowwa • .... of 
ro4acHI CH •er- ,.,. • .,_., 01 cult•rad calh. 
Ao.....,_ •• Pi&• l, "--• aiwtiocic flui• cell• 
-i•CaiH4 oa ICll ••lai•ic., a •rll .. ly reduced Hr
r~ir-.c vlaila reca&•••I a aul11c1eaCIJ ••lh 



an.di nte. Dai• _, Mt ..tr ...-c. c .. -t• ef 
p-c.1 •i..-u ht a.14 .U.Wn clle 
••imililitr ie cell a-1a _. Hnm -..i.e .. 
ceaicitr --=-cecM .nu •iff•- a.u ef fetal 
calf Nin.. 

.. -ia ctia1.u1 -uee t• .. pa-4 f
cell platiiia • U11 .,.u .. tH (a) - t*icla 
.._ • -rr •'- • • cell auac-..C _. 
prelifenli- - , ... tic .. llaat a c•1•11-l 
-1,.a. a eitllltt met ....... e ... ~na -
__.illalr lOllC time iater<Jal. _. <11> r ... 
•iu.r-tic ec.lia• ~iriila laqe ..-Cities ef 
celh. 

l'er t.n ... r iaf•-tiea coatact: 11r. 
latanat'-al aio-Teci.o ... i .. LU •• 
Kirrat ..... u•. r.o.a. l:NOO, ... naaa- t1120. 

UA pt-t •iepte 

Ciea•tecll, ue Sa l'r-iaco.......,. .,...cic 
eqbeeri .. fina Ila• • a--4 tllalt it plua to file 
• suit ia tbe U& •aai•t a...r...- •n- for 
1111t-t iairi...-at. Alt •t9e i• G9M8Cecla'• 
re-tlr••ned Wt pat-t - tu- pla--... 
ac:i.ator ...t tbe pae-s:-liciac Mtllloola for ..iti• 
it. 

~ •ri1ti1la pe1teat office .... ~ tile ,.lt•t to 
Gaeatecla u tlie ... of l'"ruerr. p_,ciq v.11-
1to AHlF for HWOUlti-. 1lle .. plla-e.altical 
c_., dU oot tlliak ltlae US fha -1• •cceod ie 
it• applicui-. So fal' .. lt•il• of tlie .. ilt 1aa
llOC illeea H-aled. 

CO.-tecla ia e_fi.._t ia tile •tr.met• of iu 
Ult patealt aad claa.. tllat tbe tlal' .. ca.I •it 
•-tl'atH tile tiS"a'• deteraiMti- Ito .. f ... ice 
ra1un:la efforu. C.-tecll ab ... y Ila• Nell 
nndn ,.teou for .tcti••H i• 10 otlael' coaauie• 
... tllae pcaduct i• curl'eotly ..... r cliaical 1tri•l• 
l.D tile US aad !uHpe for blood clotti• di ..... •. 
... ia pncliaical t••t• ia ...... (kltnct .. fna 
1u~opu• a...ic•l ...,,, 10 ... n:1a it•> 
US dru& firaa •-iute lliotod1110lOfY patnt• 

Ale1aous1a tbf' -u 11io1teci.oloSr coapHie• tut 
81tartod up duri.r, ciao pa•C dKa• •1till pia -t cf 
t .. .-111icitr. it i• tile l•rtie. utallli•bd 
,..._ticel cc .... a.. tut coat&.. iro ._iuu 
llioteclallOloSy-reJat .. patnt Ktiwitr i• Ula Ill, 
ecurdi• to a.. latenllica-1, • ..._u.ar-, DC, 
c-lc&aa fim. O..C'• ••lJ•i• of palt-t• iHuod 
io atlS i• tlie •wteclllloloe1 fieH •l10 •llow :a 
corporat&.e •r.,..._U.. tlalir Mare •f &lie patnc 
picture at Clie e11;1e ... of fol'dp c-•n•· Ill 
.. &nreitiH. c-. are piai• •• iacna•i• ...... r 
of pateaU. 

Accordi .. to Oaec, tlle Ill r.c .. t ... Tr ..... rll 
Offic-s i•...,. • total of 1,071 lliotec ... lap-rel.at .. 
.. te•t• i• lflS, c .... rell wit• 1,114 ia 1"4 ... 
l,Ull ia 191J. 1111 c..,..iea, .. iwer•iti••, 
oqa11iN&~, or i .. h·i ... h ace-tell fer MO ef 
, ..... c-..r• •ita .. , ia 1'94 .... 562 ci.. ,..r 
llefore cue. Of c• • coul. 4lt pac .. u _,to 
cer...,.n i•... w r. a .. firoa 441 • ,..r aar lier ... 
44IO •• a•J. • •iwreiriae wn _r ... ,. ef rlle 
,_c .. u, q fr- IMJ'• .... , llel- tlao 9S ia 
lM. •• ....... , ....._r of ,.u.ce _, to •j•r 
fla•nm91..Cic•I ......... &Ii Lilir I .. ell fil'al virla 
11 l••C .. "• followd Illy llilH LelloratoriH wit• 
It, ..,...riapr ...,. ..... &. vie• 14, llen:ll vicla U, ...., 
rfirer viell 12. Of J2 fi- rec•i•i• "" or _,. 
ll1ocec-.1 .. ,-r•!•C .. ,., ... u i• IMS, OlllJ four 
wre -11 111orec:.ao1-.1 o,.nci••· (lacrect-4 
fr• Ul•icel •"" l!si-ri•& ...,., 24 fnr ... r1 1916> 

I 11 11 II I I II 

-·-
Clet.e iaterlewkie-2 f!t•t 

Cleltll• Otrp. lau ...... _rd ... tlli ... 
iacari..a.ia-2 pat- lllJ tile US patnt ... UM-rill. 
office. 1lle - ,.t .. t ie , .. fint to cower llotla 
lliallly .. rifi .. •the _. ••1..- fol'a8 of 
....-..aic .. iaterlna:ia-2. 

"-1t11• ie - ia • poeiti- to pn-t otliera 
fnm aubtia& a-tically ••iMen4 .. ti,.. 
_...._ fol'a8 of ieter..,..ia-2. 1llle pat•t conn 
a .. rificati• t-lallOlacF call .. ranl'H ,... .. 
•iall-..rfo- li..U cU-toanN for -.iaa 
~lM'-t• -la .. nm .... ... .-otoai••· 'Ille 
_..., ia carnatlr tile -11 llol .. I' of US ,.t_t• 
for ieterle*ia-2 ... 111• HWl'el otllen .... , ... 
c:i.c.a ia •PP•ria& it• laialtlr ....... .ao ... fora of 
iater..,..ia-2 fol' -re tU. tlairtr ia-. n ... i .. i• 
tile US caneatl:r a.-a.iq •n tbu 500 ,.ci-t•. 

Cletus eleo Ile• • ,.ltect for • llyllrid prvtei• of 
alplla ... Mite ietedena. (S-rce: Eoal'of!!• 
a...ical .... 24 l' .. n&l'f IHU 

T--.-tica' Italia eulleidiarr Ilea filed a 
p&tftt ie Italy for• - 4i ..... tic tHt 1tllet vill 
psowUe •• ••rlial' -l'Diq fol' Alllli •fferal'•. 'Dae 
test detect• tile pn•••• of ~lolNlia N. 
CDaweati-al AIDS tic• pick up tbe pre•uce of 
~lokl111 C llut lall appear. fint ia AIDS 
••ff•nl'•· (S-n:e: lampa aa-ical .... 
10 Jelll'Uary 1'16) 

F. alO-DIFOlllATlCI> 

CDttfel'•-• ~ papen pna .. t .. ac tbe 
llorllallop oa •io1tecllaoloe1 •• ... unrial c-.titiH 
laeld at TriHte, ltalJ, J-7 Marcia 1916: 

CIP.l 

CIP.2 

Clr.J 

CIP.4 

l:a.5 

CIP.6 

CIP.7 

c•.a 

CIP.9 

CIP.lO 

Propo ... lnearch Proar- for ICCE• llr 
JllliH I. Oewiee • 

Sc-iq for..., Plaarweceuticala lly 
Arnold L. DelSaia. 

aioc .... i•try, C..etic• •DCI Tecluwlo11 of 
lat,_.llilic llicroorpni•- ll:r 
Aaaelo l'•tau. 

ltlla-11 a..ource •u• aDol Tecllnololf lly 
Tenaa It. Qao••· 
Protei• Crr•t•llo1raphJ ... lleecl• of 
Dewlopi .. Countrie• bJ Ilia. C. J. M>l. 

Proclucdoa of lotawina• lleutraliucion 
Alicia-• aad utllel' rrvtein• of 
llaaraecoloaical Interest ltJ tile UH of a 
alt-Virus ...... Shuttle Vector 11J 
c;. llil•••i-

Alpl lli.aee •• l'Dtenti•a :toil 
CotllllitintM1r• ia U.1erc and aeai-Arid 
... ioae llr Ter•ac• J. Peinter. 

lec~rions for ieH•"h Proar-• at 
It .. ICCZa ia Cite Field• of: li111l• Cell 
froteia, ll••t• l'e ... nt•~ion, 
lleth1lorrophic aact•ri• llr 
lllrt•t YHhllov. 

u .. of Oliaonucleotide Probe• f~r 

Di.11no•tic PllrpoHt 11J •· aruce ll•ll•ce· 

PoHill'• leHuch Direct ion• co lie 
conducted at the ICGll by 
Alexander 11. Ktilt•now. 

• 

• 

• 

• 



• 

.. 

c..u 

C:ll'.12 

CIP.lJ 

CIP.14 

CIP.lS 

C:IP.16 

Cll'.11 

CIP.11 

CG'.1' 

CR.20 

l'l'Keia 11-aiMerU.S a Proceia 1117 ._._s .... .._,,. 
11ec--.ta- r.r a ..... l'Clll mar- -
.... triallJ llMhl llk~ial 
19lpacclllarWee 1117 .... , I. lloft:i. 

.Aa .,..t• .,. lllaicillia Ac7la .. e: 'Pw.ir 
C:.-., Stncc.ree, r-tiw ... 
C.-n:ial ... licati- 1117 ft9imir Qieia • 

...... n:111oa..,.....,_.t ... u .. of 
~-._.. •W-tore 117 
... ill •• -~-

aa .. an:ll a.ca•• '•ti-•: 1caa ~ 
llni• c.taick. 

aac--.ti- foe 1a ... n:11 et tile ~ 
ia Trieete, lital)', 117 ..._. •· ........ 

lac--Uti- for ..... a:lll at IC:C:U "1 
SWMJ llaetka. 

..., w4atiw ... s.c&-ci-.., 
r. Yal-la. 

l'ropoael rrasr- for t .. Duip of 
liolo1icall1 .lctiwe llatd•a• "1 
II:. T. laiecr. 

c:ar.21 _. CIP.Zl/aa..1. Draft aa,.rr:. 

liotecllaol!ll: rriacipl•• ... .An"licatioa.1, 
e41it .. "1 I. J. lliqiH, D. J. lut ... J. Joaee o1f 
tllle Craafield .laetitut• of TecllaoloaJ''• · 
liotecllaolou Ceatn. 11ae lloct coataiu cllatt•ra 
coauiboatn •1 apecialiata .. t .. applicati- olf 
lliotecllaoloCJ ia M1Cll fiellle •• aellici .. , 
aaricult•n, food aad llriak, -r11:1. clleaicah ead 
llle ...-ir-.t. 'Die 4Zi-,... Nolt i~ tric .. at 
DJ.SO (clotlll or 06.50 (,a,.rr. Detaib fr.1: 
1i.c-.n 11ci .. tific ·IUltlicati-, OeMJ ....,, 
Clllford Ql2 ua.. (ltatr-tel fr- •iotec ... 1!11 
lulletill, Vol. 5, ... :2, llarcll u16J 

co...tice ia 1'MC<Jlt•~· ·urocae4i111• oi ilii 
Jateraatioul SpfiHi- liet• la U.i<rerdtJ Gtll•3•o 
C:.lwa1, lnlaod, io llascia - 2 ~ril 1'12, edit!ld. 1117 · 
I. r. Vil~w. r_,..ltJ of ~i...C., .. tioul 
llaiwereit)' of lrelaad, lfai••~•itJ Gtll•aa. c:.iw.;. 
... 1. a. Goaliaa, ne,.n-t of liclou, ... ioul 
Tecllaical Ci>llep, c:.1-,, lnl ... aDll ,..11liabe4 1117 
lle.,,iar lcieace l'\a•lica~&-. price •Pf119• ... t•IJ 
NOJ. 

'Dtia IJooll ia aa up-to-date re¥i- of all tlle 
•jor .... eta of 1-tica anli .. to .... culture, 
... c ... riaaa ,.,.ra oa aucll totica •• pofal•tioa 
.... tica, aea•tic •nara, ll)'kid• .... 
.. ,.ri.Aliuti.1•, ..... titatiwe aeaetica, iune4i ... 
H• rewerNI, CJto .... tica •1111 .._aticatlOfl. 
l'r .. r••• ia tlleH arua ia alM 1e11e118d ia clla 
HfOl'te of r.lln• worti.llot .. ,., ... •-t- to 
ae .. tic l'UHRla la fi.allaa, •11 .. ca •1111 
cnat&'-· &acll tofic ia lacrOlhc .. ..,. • •jor 
n•i- ,.,. .. pn1•Ced ~ • ill<ric .. autlloc. 

'I'-• lloot prnUu • ...... OYer•'- of rec .. t 
- ........ ,. ,. , .. , ... .,u1, • ., ... , .. field, tllat 
will •• UHful OOC .. l)' to aeaetici1t1 HCDflllC Clla 
field lluc alM to ~INICtllt.riata, fll)'1iolo1i•t• •lid 
otllera witll •cad .. ic or C411111en:ial i•cereat ia 
~ulti•allle -.uacic o .... aia ... 

lftr lillC'e tM .. ,...C ef CM Joilt C:O-iUM 
(l,i1u C:O-itcM) 01 lloteci..olo11 ia IMO, CM Ult 
o.,.rc.nc of ?\'... ... llMH r, lie• Me• C011C•r ... 

- JS -

ce .... t11s -i.- -- •f me 11ae•-• Gtlhre 
C.llactU- - --u ..... to ..... .,. ... 
._iai- te -~ .. tlle llicnllial Gtlt•n lafomau-
Sanu. (lliCIS) ••ta.a ia ....... . 
lhlMcria..a te lliC:U will ....... te -.ell t• 
c..,.ctriaell 4eta..._ fer , ... -11a1 of a -
.....a-; tlie ._ '"°"rtiea •f ...... 
•..-i-: _. fer ......_ ospaU- •ieplaJilll 
.. rticwlar ~mti- of ,..,.rti ... 

lliCH .... will ...... liallet ... rterlJ ... will 
lie a..c to tlloee .._ lla.e ......... •• iHenet ia 
•• i• lliCll ..._rillen. Detail• ,_,, 
_. •• CinaWiae &Uiatoa, ..... ratoq of tlle 
Qa a c CIMaiat, a.-u -.... llllteri.o ao.1 • 
....._ a1 UT or - 01-211 1134. (ktract .. b .. 
•Wuc ... ...., .. lletia, 111tl. 4, llo. 12, Jawr, 1,..J 

.._, •• -..cen an t• u, to .. iaau.s 
t_r_.• -1-1ea1 accor4i• to a - n,.rt f~ 
T.uaical laaipte lac. cdlel a.p.ter&W• 

a...uce= ... ao.c •• t• "-..-·· -· ... rn •. .. retort ..... ru .... CG9f11ter -
ar.,.i.a ast _,, o,.. tlle •J to ..aeretaMi• 

lllaaic ---~ ia •ioloaical •>'•'-• •t ••
al1- t .. itailori• of -l•c•I•• tlle~ contntl aDll 
....._. -111 9Kuai-. ..... ta eaiati• u-ra 
c_ ...... ,, •·lbat, Ware -II won i11elll4ia 
ccmpater _..llU.S 1twlliae of .. ,...._. lleta-. .... t 
1tno:t11na r.... ia pn»Eeiae; C:. D. 5-a.le 6 Co., 
W.r• 11Ci•tiat1 .... ••iaa _,.t•r aftfllice for 
a-raca- of llllA ...__. "-llle-atraDCI coafimatiou· 
for illten:alatioa (dockiaa> ac..liea: ..,. tlle 
laatiteta of Caacer laaean:lll. vben • coapnlleuift 
-1-i.r .-.uiaa pma~. lllOLIC5, ie Hiac ••ed 
for tlle -...1~ of nti-ca11Cer tin&•· Det1 , of 
ti• n,oit, triced at t'7,.o0, frilm.t T.ciiOi · ·. 
... iallel be., P~a.· lo• tl04, rt. "Lee, 11.J 070 .... UliA. 

co. llU?I.r:s 

C:OafeH11a11 1 a..n-aea1 11Hd111a 
' • + 

a..ical ..,.cu of •iatecllliolo&J~ 5-7 .. , .:c t ... 
•ti-I . .._ o' ~rel.a, Caicllenllurs; 11111. TM · 
CaitllDra ...... lljtfilaJ' liui"vlll Ille rllD laead ... rtera 
lllotel for tlle coef•AK•· Detaile: latla)' c. luli&, 
•c~l .. n..- of ltallllarcl1, A3SJ l'hJ•in 9ld&• , 
C:.itta.ni.._...s, IW. 20899._ 'tel.,._. fJOI) 921-t2SS. 

•• • • ..,. .. ~ ~ . • J .. " 

U-U ..,:-itl6• •iotKll ·-...·s.ro;.. ·"'to .. INld ·ac 
.._.._,,, LoMoa. Dlttaila fr-: lickJ Croea, ODline 

eraatioul, PiDMr Oren ..... , Alh llill Drift, 
o.-r, •W.leaes BAS 2M, Ult. ?elepho11•; 
01 • ... "466. Teleu 92J491 0111.I• C. 

13-16 aay. ltla S,.,01iU11 oa liotecllllolosy for Fuela 
allll Glaaicala, C.tliabtHlo 111. lafol 
CJtari.1 D. Scott, Omit IU&e .. tiOMl l.aHraCor,, 
r.o. lo• a, Oak au ... n 37131 • 

21 1187 1916. l!lli-ri• 1111 .. 10,..nta in the 
,...-..Cleal ... llloloaical illllulCriH. 'Ibis 
_ _., .,....,_ of iaduatri•llJ-ll•aa.I ,.,..., will 
lie llDI• et Clla lscalaior •c.i, .. 11elle1ter Airport 
......... M of illter1at to o,.raci-1, de1ip •lld 
nNa1111:ll atdf la tlM troc•aa i.,.uaui... rapen 
will cowr fe-tatioa of r~iaa•t oraani••• 
aterila ... l ... ri111 0 ~cic1 ia • .,. .. productioa, 
•ic-.. dl')'i•• .. u•i• 4eai1a, -•ur-•t of 
tlow ,..,.rciea of ,...'99Ceutical powder1. rurcller 
.. tailll f- D. Y. Cn.-.1, .,.,..i ... orsaniur, 
45 WriM llllJ, .... -.~. IDrtllw:!.cla, 0.Hhin 
Clll UT, •; 1telepllolla (06061 111231. 

aiocec ... 1o111 hnpani"•• ,.uciH ... iaauaa • 
.. , .. ,,,,, ., r1eri41, a.1 .... 111 •• r1ori••· 
:2-4 ..... I... ror fun•r iafo ... tiotl COllll:aCU 
••· .._,. lne .. , .,.,.., ... Co-odiMCor, lfAI, 



lai_.itf ef •&er•. Ioli.WU.. 106. ClaiMni.Ue. 
n.trWa JHU. (tcM/>n·121J). 

t-l2 ..... ltl6. .. ~l ilMtilll ., tM .... 
ti•r ~- • c..tic ........ llW ti-r 
a..11. a.en rutt. a.1 ..... IM. hr futlmr 
w-c1.a1 s-.c11 •· a.cc ..... rc.ac •f 
llic~ial41g Zllll1 llai-l~ of •st11 CU.lime 
... lcal 1c: ... 1. a..,.1 till ••• c. 21514. m&. 

U-1.4 ..._ 1116. .__. U.C-ti9Ml .,.._,_ • 
t .. nle ., llic..--trmta i• qriatltan. 
T•1- 1 s..CMn ·-· .. taila f- 1-
.. .i. JZ1 .._ "-'-• 1900 ._..la. lal&W. er 
• liic~trieata1 l'nakrijklei H. 2000 ~ ... 
leici... TeJe,a-: 01-iu 11 n. , .... , :MMO. 

H-lt .-.. Jd i.c-t'-81 a..fanse • 
liotaclaDi.11 ill tile ,. .......... 1-luts,. 
Stocldlo... ....... Datailaa It. I. Irita-. 
• _.. Tr•fora .. illlaiaatilllt•t ... "'14. 1-11416 
ltecllllola ........ 

U-21 .-.. l'lltonat'-81 .,..._,_ • 1-'Uiuil 
...,_ ... Cslla. llator1-1 a.it. W.Ua1 1lio 
•~-tor1 hlllatrial aietec.,..IAlu c.tn. 
Wwni&T of llatorlao1 llatorloo. Giit. • 
...._mLHI. 

7-ll JalJ lH6. 1111,..r ...,.rc.1 suci'-8 ia 
o..-ic ca..latq 1 Je-1.ea, lar•l. Detail• 
f-6 Orpalahs c-.ltc., A. ............. . 
-..n-c •f O.S-lc a..lat11 ... 1111-
IMCltllte of le~. -...-c. lar•l 16100. 
To...._: (OI) 412111. lolea: JiltaO llU IL. 

4-7 ..... t 1"6. w Aaiaa aarU.leen, 
.. llahC ... 1-11 ... aa..U...iMaa allilllciaa ... 
..i.-, her• llKW ~ a.en ill r.a1a 
......... llolapia. 9otalla f-1 ~ ... ..-.u-. a.u., Glatewrtla ..... ff ........... 
Mc ..... • 1111 J1&1 -. le~1 ••• 5Hl. 
Toa.&I ,,.... 

6-12 ..... , 1"6. ., .. illtanat'-al .,..... -
aria &Htal - I C M ......... -CrMa1 
laUdlll, ""*'-'· •taila f.-i lerita. llMri,. 
w. "· wu.., ... _..,, ...... llda .... 196 
to-I. ,. 41 .,_ • ..., lt5J5 IS-tll et .. ...... ,.,. 
Clilllfcl'llle - tailed ...... fer .lage .... llU 
- .. a-...... , .. ,....,_, ............. -
•l-ltr of Cllllfenla, ..no. lillrie, Glllllnlo. 

I I 11 I 11 11 I 11 11 

- ,. -

!For r.rc .. r iafo-ti•• Carroll millor1 ..... • 

Office. a.u .... , .tus. ~ .... oitJ of Clallfontl• • 
.. ria0 C.lifonaia ts6l•. (tH) 152-MSS. 

25-U -...cl•· Jtllll ... taaliaa Cllofe_. • 
aiohc ... lllSJ. •l..__. -.Caalia. For f11rtlilor --u.-1 .. 1 ........ _ ... ,,,. •i.e. ..... 
........ u •. 
1-5 •pemllllor ltl6. liocac._.i.o ..U-r. laceat 
ea ............ 1.,...u iA .,,...._..., .~ci .. 
•tW. will .. _1,... at cilia .-iMr _..r Ciiio 
... icu of tlilo UC. lt rill .. llllNCOll .,, tile 
a...~t of .. lpria at •na. .._il• f-= 1llllo 
JMutq _. TacilODIGU tiri.aiaa, •it .. meti.aa 
leaoMi.c c..ioeiaa for ....... llllaia ... -.Ci-. 
CS-1211 C...W. 10. •iuar..... loa.,lloooi 
022 • 60 u. Teloa: n ,. "· 
Zl-2' lopt...,.r ltl4i. 'Ille •ritiall a..oncorr 11ae1t • 
•• ,...,.. hrtllor iafo-Ciaa fnm: Garcia a ...... 
• lllrt•n Ltot., .......... ci-. Wf-
va1 .... •- c:a10 1m.. •· 
.. _ ........ u .. ., .... ft .. .,....,_ -

llto-lpeciflc 9n& Dlli-11 ........ •. 
1• Oi:tollor 1•. llotaila 997 lie aNaillOll fnm Ctaf•- Oapalaara, •r. a. 1 ........ u. 
lc:iaatific ... 'lac..UC.l luwicoa 1 ._ 40), 1llo 
llla-.Cical locl•tJ of Gnat lritaia1 1 a....c1111 
Miallll lt-t, ....... Kl 1J•. . 

t-ll Ol:tollor 1"6. llHtlallllop • J9Ut 1 fi1-atoua 
fMpa, ... ActU...,C.te• • ..-cica, .... tic 
-.'--..U.. .... .,ucac1- ill llllioeoc ... loaJ1 

aapok, .. ,..... •or t.atllor ~ioa: 
"'-aoolt .tulle• r "• ._._ 11111:•. -.ai. .. 
Jaatlc•te of lciaotlfic ... Tec._.lqical a.oerc1111. 
1'6 l!'h$ .,.Ciiia .......... lOIOO, .. u ... . 

15-H OctllHr 1•. li.o •air TokJo ••. ...... ... 
.,, IWoc, la co-of9RtUm vltllll Cllo ... IAIM 
Ga:oa t. heaile f-1 locncariat of lio •air 
,..,. '160 Mn- Proa• a.tn hlWU.., 
2-l lclabeheic:llo 2-. ..... Clli,...~ ..... l•. .11,_. Tela,.._., OJ (50ll) lDJ. Toles1 
<o> m ms JCS J. 

Jell llKW a.a- • ... kal W-tica. 
2'•• Osc.ller 1"6, lllwataa 1111'11~ lllCalo 
....... caa. 1.c. 1etaila1 Gonlo .... '-&tee 
lal•nkr ... lcal ca.n. Office of a.c-i .. 
....... U.C.CU..1 Ull I IC., ... llullilscao. 
IC •S11 ...._ U.J 6714'2t. 

I I I I I 111 I II I Ill I I 111 I I I II I 
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llioiauy of lateruti-1 11r ...... J-.atsy (llITl 0 tS.4 billi-) 
liotecbaoloU nctU. .i ..._t-C:...ratioo• project 
1a-aa tecti.oloo ......,_.t .._. Alcobol pro1~ 
Orpaic acid prod111:tlea ,_petrol•-
Larae-.c:al• i .... atrial •C.r nc:yc:liq -

•1oq ... - .... iaaaDCe ... 
liotecllDoloay proj.cta witltia SU 
Ilic ru-oraa•ia• depoaitariea 

1ic:ie11ee. Tecbaolaay &pmq <n&. no billioa> 
Tec:llDolo&i•• p~ia. 
f:a11Cer 0 •clur _.iciae 
.loatitute l'byaical. a.-ical &aearc:b 

Life-aciaac:e projects 
c:ea.tic acieocee 
Cell .. ,_itosy 
Utlaer 

llaearc:ll Dewlo.-.t ~•ti- of .1a,_ 
latiou1 lutitute of ... ioloaical Scieac: .. 
Japu laforutioa Caln 

llioiatry of Aariciulton:•, •-try .... l'ialleri•• (llUF. n.1 billioa) 
Plaot cell culture 
lofraatruc:ture teclmoloP-
'-e kllk 
Food tecbaoloai•• 
Liwe•toclt br...Siaa 

llioi•try of llaaltll ..,.. Welfare 11111, 13.4 billioa) 
lafrHtructura tec ... i.p... 
10-year aoti-caocer rnsr-
lioloaical ru-r:cu 

Rioiatry of lducati- ( .. , 128 billioo) 
Aai.ul Hper-.tatU. fsilitiea 
Cancer proar-
lioacieoce facilitia 
lio•cieoce equi.,...e 

•ioiatsy of eo .. cructioa 
"liofocua •at-tar c---.c" 

Rioiacry of Labour 
laduatrialiaatioa of •W-nen 

'WrAU: •illioa yea 
• (aUliot1 UI •llan) 

I II 1111111 II 

Billi- of e 
iAs ... 
l 2S2 i z• 
l Zlt7 l lU 

l6Z lU 

zo l 07Z 
Zll Z4t 
276 SU 

z 000 2 2UO 
ZN lW 

JZS JZS 
14Z HZ 
ll6 l11 
Z44 l64 

1 no 1 14S 
1 576 z lto 
~z 144 

ll7 445 
316 4ZU 
136 flS 
409 SU 
~ SlO 

71S 
l SJO l 576 
l OU l OlZ 

l SSI a 60S 
• 616 . ,... 
~ 16Z 1 lD 
1 ,,. l 72' 

101 llO 

• 
,. 600 42 IOU , .. .,, <NH) 

l im:n••• 

z 
s 

-14 

> 2(,0 
-u 
IS 

lU 
14 

u 
11 
17 
51 

-16 
52 
l2 

40 ., ., 
9 

19 

l 
1 

J 

" _,, 
2 

26 

u 
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UflllTEe llAW INDUSrlHAL DEVELOPMENT OWMZATIGll 

U.DO MAILING L•T QUEST la.AIRE 
(CaU 501) .. ....., ........ _,._ .................... ....... 

Te ......... llr ....... • .. ...00........._ ..... .._....___. ---·-

NAllEI ................. 

TITLE OR POSITION 

ORGANIZATION 

STREET ~ND No. lor P.O. lall) 

aTY AND STATE OR PROVINCE 

COUNTRY 

---LllY.wnu&LlllN••1101Sacno., 
P.O.--.A-19,,....._AUITIUA 

Typettprinl~l-...._perllOld_.._._..._._._.. 

-

I/A D DllP.CODE D CDUm1IY I I I I 
CITY I I I I I I I I I LIIJ 

• 
. 

t 

TYPE Of' ORGANIZATION: ......, ...._ ... ._ .. .,... I . ..... .,... ......................... _ .......... _._ .. .......,,. ___ .,.._.. .. 
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