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'!he Natiooal Institute for ch:::l]patiooal safety ani Health (NIesH)
offers the foll~ C;i "lie its in respc:I'lSe to the i.ssues raised by the
Envi..ra1mental Protecti.al lqercf (EPA)~ regulation of
microbial pest i.e; des urDer the Federal Insecticide ani Rcdenti.cide Act
(FIFRA) [54 ~ 7026].

O1J!RVlDf OF NICQl IQ;1'1'llII

under the OCClpatia1al safety an:i Health Act of 1970, NIOOH has been
given a nDTber of respc:I"lSibilities, incl1.J:lin; the identification of
ooolpatia1al safety. ani health hazards, evaluatiat of these hazards,

'and re:> "liedatial of stan::iards to regulatory agencies to OJiitIol the
ha:zards. Q1e of the methcds by which NICS! meets these ma.mates is to
evaluate exi.sti.n; or new ted1ncloqi.es to detem.i.ne if there are arrt
CCOlpatia1al safety or health hazards asso::iated with the
technologies. Particular attentia'l is diIected to new or exi.sti.n;
tec:.t1n:)loqies that have high grt7trlth potential, sud1 as biot.ec:1'lrolcgy.

To date, NICSI has ccn:hJcted a I'ImDer of sbxiies am developed several
IE!(XJLts in the field of biotec:hnolcgy that EPA J1R!J:f fin:l relevant for
develcpin; regulat1a1s for mi.croor;gani.s umer FImA. 'n1ese reports
are:

1. NICS{ Perspective al O""ercial Reo 11••!nant r.tUVBiot.ec:1'lrolcgy
.' "Develqment [Pauker 1981]

"
2. MecUcal SU1:Veil.l.an:e of Biotedmology Workers: Rep:n:t of the
" COC/NICSH Ad~ WOrXin; Group al Medical SUrvei.l.lan:e For

. Irdustria1~ of Fee" IThimnt I:NA (Iandrigan et ale 1982]
.. ;- ! ~ .

":~3'o; 'lbe Bictec:bno1ogy IIDIstzy (Iandrigan et ale 1983]

4. Irdustria1 HygiJme~ ot 0 ""ercial ARUications of
.. :r' ,:, Genetic ED;i.neeri.rg and. Bi.otechrxll.cgy (Elliott et ale 1983]

5.~" PeLst»=tives at qopxbmities Tcward a Ha.zam Free Bio-pz:cxessin;
F.nvi.rcnIB1t (Elliott et ale 1987]

6. Gypay!t::Jt:h a:alLwl Project (Health Hazard Evaluaticl1 Rt:pJrt
No. 85-309-1739]

j.'.,,~;;. ·/~-;;.c, ;- .. ~ ....

7.;~ B:i.cbazards: A Psview (I:Utkiewicz et ale 1988]

8. ,O:rntrol TedDclogy Asses rent of Enzyme Fmmel1tatial PLeeesses
:[MUtinez et ale 1988]

-.,'
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9. QJantifica.tiat of Ai rb iLl MiS Erdotax:in I.eYe.ls in Various
0C0Jpati.a'\al Envira'ments, [Olerrmc:k 1988]

10. An~ Q1aracterlzatia1 of a large scale ARllica.ti.a1 of a~"

Biological Insecticide, f'aGiJ lus 'lh1rimiensis [Elliott et al.
1988]

'!his avmvi.ew priJDarily CXilCBDb W1Jae:ni who may be exposed c:h.Irirq ,: ,.
release of microarganisms in the envi.rtnDent, hc:M!Yer, it shalld also,:
be notecl that W1kmS JI1lrf also be exposed prior to this P1ase. For~,~
exaDple, microarganisllls prepared far release in the envira'ment wi..l:l ,be
grown utilizinq f8lD!l'1tati.a'l tectJn.iques and the p:Jtential for worker, '
exposure dm:'irr; this P1ase also exists. In additial,~ may be "
exposed dm:'irr; the I ese3rc:h am deve10pteiit phase where microarganisllls
are isolated frcm nature or deYe1qe::i usin;J genetic en;ineerin:;J: ::c c' '"

tectJn.iques. Al~ the types of hazards (Le., pathcgenici.ty, "',
toxicity, and allergic reacti.a1s) probably are the same as those
diso'SSAd below for del iherate relMse, the risk and potential for
exposure may vary freD P18S8 to phase.

,'";-"'. :

Elf. to 1LdH· pJdm Bny:4g 40' 8" rs?
In the case of dwn

'
cal ., hazard id8nt:itic:at:iat is based a1 cb3erveci'

endpoints such as un::IeIdrable aa.zta or d'1rcnic effects. Har.1eYer, ~
cc:nsiderinl the potential negative health effects to wod<ers exposed
durinq envira'II&1tal release of mi.cz:aorgan.is, the enjpoints are net
always that clear. In geaatral, the potential ocx:upat1a1al hazards, '
relatal to~ 1"8l__ of~ can be divided frato
three e::ategaries bleed at tha tollCIWin;J criteria: (1) the pathogen:i.¢ty
ofthe~, (2) the potential sensitizinq effect of the
microarganisms or their cellular «'",aa Its an:! by-products, and, "
(3) the tax:Lc effects at any CXI1StitLB'lts that J!III!1lf be <XI"ltained in the
final tanul.a:t8l pl""drt that .b d1 fIl=&&d such as en:iotad.ns,
stabUizin; a:f&lts, CIt" d 1spersirq agsnts [TAMna and Herrinq 1988:
MarIJfacturin;J OwI1st 1986; Ellictt et ale 1986; D1tld.ewi.cz et ale
1988] •

','

It is net antic:ipated tbBt~-that are Jcncwn to be ,'.
pathcgenic to huIImw will be used to deY8lq) products for EI"JVira'Iment
release. BcwIMIr, tb8 potential far~, especially
genstic:ally alt.ere:i~, to cause disease sha.1ld be exmnjned
prior to emrirc:na&1tal release llIhs1 WLkei:s may be exposed. ~, .. ,~ (
there are other endpoints that shculd be exam;ned, SI.JCb as iJamJne
diseases incll.Jd:ing such as hypetsa8itivity p1IE!UIiICI'\i.tis and astlmB
\Vhich result fraDindividual iDaunolcqic serBi.ti.zatial to
microarganisllls, their cellular 0 "{<rEilts, or metaklOlic products. In
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additicl"l, the tcDci.c pLqoert.ies that riJay be associated with I:, iip:rSrts
of the final formJ1ated product, such as endctcxins, shcW.d be
examined.

NICSH r81:l 'iFMm that wcrla!rs lriIho IIBY be exposed to microorganisms
chJrin; enviraDental release receive pLEIE!iIOp1aj1De1'1t an:! periodic
follClW""'Up mpcUcal exam i natia1S. '!he basis for this reo "iiendaticn is
discESE'd in detail in the enclosed p)bl 1catia'l by Larmigan et ale On
th& W 1gtl sunre1J larpe of Bintes1vPlogy workers; Report of the
glCINICSi Ad Hoc Workim GrgJD a'l Mfdirnl SUZWi llarq for Tn1I'S?:ial
A;plicatials of Reo "'>inapt 110. In brief, the primary pnpose of
these exami.nati.aw is to idB1tify c:xn::litia'1S~ JtJa:f place a worker
at,heighterB:1 risk of wcz:X-related illness. Fitness for eqlloyment
lD.lSt be establi.shed a'l an individual basis for ead1 un::lerlyin; medical
con:ii.ticI"l.

P?tmti,l fer -do; he'n

'!he P:rt:entiaJ. e:lCpC&Jr8 of workers to m:i.crcorgani.. or form)l atials
deVP.lqs:i for enviraDenta1 release will depend up::n a nmber of
~~. 'Ihese factars in::lme (1) the mecbani.sms usa:l for delivery of
~"~, such as the use of han:l sprayers or airplanes,
(2) the 'i "tQlitia'l of the final product (e.q., liquid, gramle, or
pcw:1er) and~ or not it IIIJSt be mixed prier to applicatia'l,
(3) the size of the area to be treated as well as the i.nterDed use of
the~, (4) the capBbillty of the microorganisms to survive
and DIlltiply in the envi.rc::nDent, and (5) the quantity of mi.croorganisms
released.

'Ihe.~ pot8'1tial far eacp:&ml to large nmtJers of m.icroarganisms
~ to be c:Jurin) the~ of the product. Exposure will
varY with the Et:b:xl of~, <:l "tasitiat of the feraul ated
product, and use of tba product.~ that are used as
pes;t:4c;ides will be relm 1:1 into the saU or a'1to plant surfaces while
these ,use:1 for pollutial C:Ulttal will be released into serage and water
P~an:lRicI:d.IB:'n 1984] or <XI1taminata:l soil [Qx:sal 1986].
Mi~ used far aU or mtal~ will be rel-sed into ore
or aU fislds [Me1.1 ard sprln;bam 1982; 0Jrtis 1983]. once the
mi.croargan1saI haw beEn relMS«\, wrlcms T1BJ still be exposed. For
eYi"q)le, in a:;ria1ltu:re, fa",.,.. and transparters of treated pra:hx:ts
TlS'J be~. 'lb8 8IIDmt of exp::&.Jre in·this case will depend
prim&rUy a'l the abjl ity of t:ba mi.croargan1saI to s.u:vi.w and DIlltip!y
f~~iJq relMM.
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RiiSl'U6B m sac:nc (JJEiSl'.lCH) :of lIJ1'IC!:

1. 5a'pe of genetical ly wxJi ti ed m:i.crarlal p!5ti cjeJes subject to .::'
noti f 1caticn, ard

" " ....1_

To pzoperly ass s the risks p:sed to~ by envi.ra'IDental releaSe·:
of microorganisms, it is i:apJrtant to aairess the cucept that .,.
naturally oc::cmrin; m:i.c::rooxgani or their products are safe am that;,"
genetically mmipulated organisms or their products are inherently ,.J.,

hazardaJs or unsafe. Fer exmzple, aflataxin is a prcx1uct that is ::'" .
naturally prodIx:ed by mlds am is a1e of the DX:lSt potent carcinc:qeris'f,
kram. Just as naturally oc::cmrin; microorganisms are not all .. ""
necessarily safe, genetically m:dified organisms are not necessarily':-'"
hazarda.Js •

Arxrt:her factor that DIJSt be cx:nsidered when ca:lrJIessirq the potential:."
hazards of mi.croorganisms releass:i into the envi.ra1ment is that the
degree ot~ in the gelaoe of the microorganism does not
necessarily correlate with PIYsialoqical ptc:paL"ties that this dlan;e" frl"
gelaoe cx:nfers [Sharples 1984]. Slight c::tlarges in the gencme can cause
lcu:ge diffeLeuces in the microorganism's ptqe:rties. Also, different';,
strains of an arganisD vary in their pattlOpdcity to humans. For',· ,;
exaqile, several strains of F§d1rit;tlin~ are kn::M'1 to prcduce'<, '
dise,ses, such as septiania , while other strains are not kn::M'1 to,: '.'
pra:1uce d1 se,- [selarr::Jer et ale 1986]. - .

NICSH dces net differentiate between the risks associated with
naturally-occ:urrirq mi.croorganisms, genetically selected or altered
organisms, and inter-genst:ic organisms. Also, becmlSe of the pX.eriti.al
diffeLElces in the~ of different strains of a microorganism/':'
each strain sJxuld un::1eLyo risk evaluat1at. 'Iherefare, frc:m an ,:,.J
ClCOJPl't.icnl1 health st:.ampoint, NIall reo "".Ids that all~"'.,
mi.croorganisms shculd 1:Ia evaluated 'at EPA. for p=wsible health effeCtS~~::,;

prier to the pot&1tial cqxsure of~. Also, additialal risk ~f; •. :!l'

analysis sbol1d be cxni.Jcted if thme is a d1an:Je in the '*"tClSiticmof
the fbBl faral1ated pm1'rt or if there is an alteratia1 made in the '
genctype at the m.ic:z'oarganis frc:m that previously evaluated. ,.,' ";,' ,

'._ " "',,' r, r' _ "1'
• • __.01' ...- '~,,_, •• ,t..

In brief,~ the del iherats release of either natural or -
genetically 1IIU1ip.1l.ated mi.croorganisms into the envira1ment is ., ,T',.', ,-
c:x:I'JteqUated, the potential risks to \lC1:Xe1:& shculd be based althe'" 'j;,

specific organism, its ptq»rties, an:l the other ca1Sti.tuents ofthe·;~::~

final faral1ated prodIrt. A case-by-case~ is particularly
relevant for genetical 1y lIIXlified mi.croorganisms becmlSO casJal
relatia1ships between gEiaoe structure ani functicmal~ are
unknown.
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3. FJItabl1.... :d: of iJdepB"dtt:d: &pelt review g:t"CqB (Envi.raIDental
Bic&lf'r1t¥ OIIIIittees) pa1:t:eD'Bi a:f'b!r the Natiaal Insti'brt:es of
Beillth's IrBtit:utia1al Rlnsaff!Jt::f 03IIIi.t:tees.

NICSi 0 ""em EPA in its at:t:eapt to provide public i.np.rt into the
review plocess. However, the cxrDE!pt, as pl2SElIted by EPA in the
Decal' er 2, 1988, draft plqoM] to regulate pro::lucts of biated1nology,
to devel.cp Envi.ra'IDI:nta Biosafety CcIIIDi.ttees (EBCs) qives the
~ that EPA is delegat.irq its regulatory respaBibilities to
the EEDI. 'Iherefare, NICSH reo HIYIEm that EPA alter its pte p:&l1 to
ensure that ao::umtability am CMn"Sigbt are DBintained by EPA an::! that
,instit:utia1al, gecxj1cq:i1i.c, and public interests are ptoperly addressed•
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