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Deiodination of 14hyroxine in vitro by

peripheral leukocyes from rhesus monkeys with
bacteria! sepsis

FU!NtDlRIK ft. I)ERUIEIITNt' ithuvrq1,, Pa.

The dleiodination of I-thyroxine (T4) in vitro by peripheral leu!"acytes isolated from
healthy rhesus monkeys was compared to that of leukocytes from monkeys with
acute Salmon~Ila typikimuriu sepsis, an infection associated with accelerated
metabolism of T, in vivo, Deiodination of T, by leukocytes from septic monkey
donors was significantly enhanced, with inorganic iodide identified
chromatographically as the predominant product of T, degradation. Induction of
phagocytosis in vitro potentiated the T, delodinating activity of leukocytes from
both control and infected monkeys. However, the proportion of added T, degraded
by leukocytes from septic donors following stimulation of phagocytosis in vitro
was nearly twice that of cells from contr,.as, Although mixed populations of isolated
leukocytes (predominantly neutrophils and lymphocytes) were studied, the
metabolism of T, in vitro was almost exclusively an action of the neutraphil. By
contrast with the enhanced T4 deiodinating activity of neutrophils from septic hosts,
the rate of 14C. I glucose oxidaition in vitro by these cells was not dletectably
different from that of neutrophils from control monkeys, when assessed basally or
after induction of phagocytosis. The data suggest that deiodination of T4 by host
neutrophils might rrrntrlbute to the acceleration of T4 metabolism observed in
vivo during some acuite infections. The quantitative importance of neutrophil
metabolism of T4 in viva, the mechanisms mediating enhanced hormonal degradation
by thete cells, and the extent to which iodide released from T,, Is utilized In the
myeloperoxilase.H202-hollde antimicrobial system as part of a host~defense
system against invasive bacteria remain uncertain.

AICeh'rted h104t 1110tablh iit of Ut hyrox ine (T,') ha.N IWeTt ohterv( dur-
ingIlel&tettt Iha(terild ptietmtlotlil ill il811' anudt dilrmM bacterial H40pHis ill the
rhQeuit mionkey.--' TI'hewc iliae4Neti are (*lla1114rier'A4 by iglifflat i11011%14014 ill
the tittate,' of eir('uiattilg letiko('yti%. Sinee Ieukoi'ytem Stimulated to p)hag .ytize
ill vitro Ilm-11h1t1late andt dejodillate T' mre~i ripilly thati reftig eeIN5 61 it
seoilit'd powcdble that the efihanced metaholixin of T, nceotnpaiiying 4oHIC acute
baceterial itlft2tionIlliuight, fit loat ini part, he attributable to inert'ased delodi-
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Table I. Deiodination of 1'
3 1 -abeled-l.thyroxine (T 4) in vitro by --ihoheral

leukoeytes from rhesus monkeys

Hours after inooulatioa

B1asal 84 48

Sro~p (% added N'I-Tp1O1 neutrophils per * hours)

Control (0) 11.3 1 2.4 10.5 9.6
-1.2 ± 1.4 + 1.3 ± I.)

SALM (6) 9.4 12.9 11.0 11.7
1.1 ± 1.5 -t 1.3 ± 1.4

Infected (6) 10.8 16.5* 18.3* 17.4*
±1.0 1.7 ±2,1 ±1.9

Values shown are means ± A,, Basal rates represent the averawe of 2 sequential pre-
inoculation determinations made at 24 hours and nnmedtat "rior to Inoculation.
Monkeys were Inoculated Intravenously with either saline (contr % saline suspension
of 2 x 109 heat-killed (SALM) or viable (infected) S. typhimuri.i hour 0. Reaction
mixtures were adjusted to contain a total of 101 neutrophils.

*Indicates p < 0.05. co'nparig the postinoculation value to both Its own basal value and
to the value of control at the corresponding hour of study.

Table Ii. Effects of induction of phagocytosis in vitro on the deiodination of
131I-labeled-/-thyroxine (T,) by peripheral leukoeytes from rhesus niontys4

iCotrol (4) Infected (5)

Reaction 1&'i.? 4
uixture OM + 1- 0M ON + I- Ol

Leukoeytes .9 0.9 16.8t 1.6
+ 13 0, 2 + 1.9 ±0.4

Leukoeytes + 28.7* 0.... 45.6* t 8.1'
S. typhisurium 9+ .8 . " +5.1 1,
Lukneytes + 25.1* 4.3" 4 A' t 7.9, f

E. ColN 2.4 ±0.7 + 4.6.

lAukocytes were Isolated fm 9 menkeyo 34 hours after Intravenou.s Inoculation with
W"line (control) or a saline surpension of 2 x 104 viable &, typAimurtmm (inteeted). All
monkeys were studied conconltantly as a single group. Atmeotion nijxfurus were adjusted
to contain a total of 101 noutr ophls with or without 4s.t.killeld bacterha (20 bacterln
per neutrophil), Values shown are mneans ± SX~, exvrevo*4 asi per cent At adlded "ll-T 4 /10
neutrophils per 2 hours, OM. representA product apWaring is cheernatographioaliv
immobile origin material; I-, that as lotlldt.

*indlcaten p < 0.05 compared to correapndilap vatY for leItkivytes alone,
tindleates p < 0.06 comparing eorresixmidliftx oWtfioas of totroi and i eotd,

nation of T, by activated loulkw ytes of the infteted boat. There is evidenco to
suggest that ill vitro detodilatioll of T. by tlkoeytets fit-oi iif.vttxt ilioikqN-
hIlly e increased, although this poibility was iot exaltiliA in detail.y Ae.
eordillgly, ill the pixwneit tltlidy, the dleghldation of T, by jwriq lrwi lellkocyteg
from mionkeys with i1 'inomk. ph t Dtliru tuis was Wamscg, d ill vitro This
infeetion has heell Atlown to iadcedly potentiate lu(',t Ilt'tltlhltsiln of T, in Vivo

and i i w -ialted with a ieutrophilhlk IUk ytOsis.4

Methods
Heinithy inalh rhtu s nnkeys (Manses %ulatlta), woeghing betwn 2.7 and 4.3 kilograms,

were secured in riilnat eltilrs, f441 .i statnrd vlht, and altoweil wiIter ad libitum. After a',.day period of iwl ali tn, twOmys wtre inoculated lmav illy with I abA. of ualie
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lymipliwwyte from rhell '14stis mike

*lonkecj 1111- ea n(7.ndt .l .10- .'cix. pe~r 2 hours)

C'ontroel A. Mi xede I e'ukoeyies 11I.8 3% 9.5 (:tic,/)
It. Illthoi()tes (P.5 (4% c/,1.4 (1/c,
C. L1.viee1eloeyvt's f (0.9 (41/) 01.7 (3%)

S. tiqshimurium

Ili~fe.*t e I A. Mti xede le'ukeeeYl4 ' 17.0 (Slo/) 14.2 ( 1I/c
It. lsiillileytes 11.9 ( 5%)) 1.1 (7%)

C. ~tIilihe'ytei 1 . (5%) 1.5 (71/%)
S. typhimnurium

1). Atm- 1--tilke'tei + 16.2 (:40%"I 141.9 (32",l)

Mifxeel p~e'ripheral Ie'tkoeytem find ioerlflode lyiitlclt(ytee were AotateeI front meonkeys 24 Iteectr
afte'r Iiceilatlon withi saline (controel Ior with 2l x 109 vihble S4. t~,phitlfrittii (Infecteod).
I'Xpeerlntents I and 2 were 'ondutied on sepacrate dlays. empeiloying cells front a etlfere'nt
ilontroI and infected monkey pair. Reaction mixture A (meixed leuskocytes) wats adljutied
tee e'onta~nita tot~l of UP0 neutrillt andt results fire expressetl Ieer il rocnutropliflls. un-
e'orrected for any c'ontribuitton of lmtjhocytes. It find C contained 14.12 purifiedl lyitep ~lete.
and results fire emesso'e per Iill: Iynitihe'cytes. The ell 1pojulatton of 1) consistel it( it
total of 1Ill, neuatropeifloo, ade ts mixe'd leukocytes, plus approxie~ntcly 1.8 <x 1112 purifiedl
Iyiiiilteytes fromt tile wie monkey, aded to reducte the projcetlon oft ni'utroitIs in
the final re'ac'tion mlxtttrc Rtesults In 1) we're e,.jeseee per 1411 nt'utropllloo. Till final
piroposrtio~n of neutroehill If; e'aeh reactlin meixture lie shown In potrenthe'ses. The ratio of
ie'nt-klled bacteria to Iymiioeytes wats i41/1.

(emit rol) or withi I ni. or I saline sume'isiott e'otfiuning 2 x 101) heat .killee (Sa~nt (or
vinicl' (in fec'tedI S . tlp~hinturiumn. Orgunlis woere jere'jeired acs previously reportel.-t Iteetal

itmpe'rn t u ns, I olodeoI'mints, ailel t iture's were mitnitotre, . rlo e'vn 1 ete 4ilein tat ion or 1 4
toy Ie'zikoevte, tilitie d' se(lteiit iaflv frot tese niotekeys ( 'al e I) b e'jni zeel feillor 11

1ve'ioits11 lpiotiel sa liiile's (20 uit.) %were' d raiwn pen'rifuitieuuisk ft 24 hiouars :titel imeiallt ely pi-ior

tte iftoltilliti 01, title] thienit at , 241, atnd I 1% hours ite'r inoe'ultil11)1. Iit t hese e'x p.rinent s ( 'iITabe

I ) nionkeiy we're stud ied inl twit greet. s of 11, withI telt s4tity group~ 'ouistietIng of 3~ teiietred,

:1 Sainti, I;,,,] :ti ltireet mtonikeys. thta fron theqe two groups were pom1e'd for analysis. In

all eother e'xperimnents (PTables 11 thlrouii I V), laerger blood sititples (100 to 1:311 ili.) were,
obt aineed bey femoieral I trt(-riu e'nfi e't or ization 2-1 lieourse aft er imoeet i ten f' itoikeys withi ei theri

slitlne for ili e SAiI utIeI4 n 1. Thlese itiotkevie we're a te'sthIet iz'e withI petit olirliil i (5t4 Iui ecr

k i Igritin iitrm a useeulirly I inkieedit ely prior to intst runinti ol.

I'repearutior. uef pi rierait Ivtkei'e-. l'erilertil le'tiIme't e' we're isolated fromi fresihly
d1raiwni Icejeutrii zee whuole looed by f li'xt rnn s'edim tet t it imi tot 40 C . 1 last h i e hge's ai e

lid icrator ee v wnre' we're itsel thIrouighoiut. Follow intg eiee' i ~it c4ion, residcil e'ryt Ii oeyIecs ill tile

Ie'ukoeyt e' e1le't s. we're Ivsee lii' expIosu1re to e'iild edi st illede wii 4er foir 25 se'e'outes' iie ineo-

gliplcite renv' I Iei wtiiti fi l tl- e'e'lIs :1 Ii item's withi KRit M1 Fil 1eel1 suspeicsons we're e'ssi'it iill
t'tee ort e'iit teiiit ~tin g e'rythlre eyt c'. h'i ri ti-'e lytitpl oe' I4 ev were I ii nre'e1vi from itlext rmee- se' -1

ne4id mil leI'akovye, let' iivliit eli r autu4 gricil -pvty. Ceill viail iit y, :14se55e lit 01 he' uet uton

fir nil Iiteul tatin byt 1e 4ryi' all IWelite e'iee'l t4isl, genie'ral ly ec'ee'el W; 1-.I -r emei t. Cell i e're' :iiwnym
- itlilie'eIf filt fity (lii f isetoit fiuch tmaintatined lit 'I' C. util iitc'tilifiu.

Ifvhermimliitn #if T4 drimfaindi , 1 e'ieioe'ites were ine'til1ee ilt 1_ ;oti. off K reies 1Ritngets

lteeisolitte htiffer 41411 7.4. ()..5 !,01 (''fit) with 4 mug, of gltwi'e' ( K I0l( f aied 0.2 jig oif
:1 j li li'Ii' 1. l~'ex Iii.' 1 , I 1) (owi i ii felrom Abbioett4I IeCU t ioric's, Neorth Ii ' e'iige. 111..

$'it'e lc't '~'ugcitee iteleepitii iti ofi i pe'ri i lie'ri Imeikees (pri ititri ly iit'i 4 nc il I .lyiti Idev'ti's)

we're' rct liic'ly emiiiveee rir itt ticl. it stiuii tel i pt-er cf ittttreclills (Ill?) wnsi 111l4l4-1l let
egcelt retiei cm itelIetire. lit eireleri tc ot iii ilii tit islie it ie'tiliilI e'ee'eit rittiut ii till ommiites,

lie Itotl iitiiiieer eel Ie'ikoeet' itilm'l 4cc t ii'efielimu ixt it'd va rleci friom 21 toi .1 10?~ I-I'lls
f'rontw off,' mtirefe' 'liti moke'ys lie t isnrc' lim it t1I.41 1 40i, e''l Is frion if't wreelteuie ktt . l'lievs I.
vii rise 4liolt ts ce cing lip lice lynotliltivye' le i ticoilin le' k215 li 504 14141 emil 4 iutrolovi s; fir file--



Jipiodiotioin (if 1-thijroxim fO5

Tabl 11. Oidai~~nul N~ g~~oje in vitro by peripheral It ukov.1-te f roin

reis t mti rtnkeys

Recto Cotrol Infeded

7aixtare, (rt.p.m. "(C0,11' cells per Ihor)

1rukoevtett t 162 ±177
It. Mixed leukocytes 7,704 :tMq 9 ,:W (91

+ S'. ,"hinif him t (144 . 7
C. LY1111ilineVt 394 1 ~,443 ( 411X

II. , l hi-ttvt'es 42t7 (2%/. )n 5(v, I4
+ S'. typltiruriuin .3 ts 52

Values shown are w~ean ±t . of tripliciate determinations of IW0- generation from
11C-1-gucosp in a reptretientative exiperinient (ferfortned 3 timest) by miuxed pripheral
Ieukocyteg or- iurifleti Iiuphocytest oihttilnee 24 hourif after Inoculation of Ooe monkey
with stinit, (control) in niothe'r miiokey -with 2 , !09 viabiu' sinioneihi (Infected).
Rvw 'on ttuixtilrett A ant i I were wijutti to eontain it total of 10t notrophlis and
rest t ire exprcssed per ItO noutrophPit, after eorrt'ction for the caicuituteil vontribution
front lymnphocytes. C andi 1) contttinvti approxiltely 101 purifleti iyntiuiioeyte.s aint resultsi
are expressedi per 11), iymphot'ytes. T[hi- proptirtlot i netitritlhil.4 pregeiet in eaceh reaet.lon
nil' re Ist ilti N by the vtitii', in pirintheses.

oell populattins obtained front healty inoukeyt andi the netitrophili' jiredomlitanee- ( > 'M) pei
rtw) (if those front in feeteil mikeys. When deittiinat ion of T1 by purified lyniliiioei' ts was
a. estei'e1 ( Taiit 111), 107 Iyniplioiytett were emloyedi in ieai'h rvet ion mnixct iir. TPO tiallie
tte 'ffets of liliiti'ria i tiltu riat hof 1', ielodhiat ion by niotiey leiukoeyttH Ii vitro, heut-
killed (34l0 C. for 301 minutes, S6. t.yphimuiritutt or E-whoeAriehito mio were ditled to reutetioti

iniit rts vontainilig ni ixed loukoevtest or putrified4 lymiphoeytes ait a ratio of 20 bpeterin per
netztrophil or kvmnphoeyto, rvspectively. Pr ior t i Hidit jim, bateir in xvre tihiwtilywd't by Incubti
ti with issoletl nornial iiititke seruti for 1.11 iniutetiat X"7 4'. Ruffdwili washt'dM twice With
NUX il' o reinove exvess seroni protin.

Lutukocytes front 3i healthy ii~ouL-.iyx w~re 1111111044 ti tilt h' jirt'ua'nee oir 111%44101' of
4111410xial Olpopolvsioi'eharldtt 1, .4. Ipjphimuriilti IANfe liboratorics, 00erolt, Miehi., Tlito
hitter wasN listed illnoutnrato of IL. 1 I). 111, and 100 pg pe-r tiilliliti-r of iineubatioi
1saedile.

Rv11itetiii Hlxturest wewre 'mtihiely iliultei in phoiti vie, for 2 hours illi aIhuot
aoialle shakler ait 37' C., with duplieutei vini run foer eachl oniijido st11uiid. Ti Itt iiuhatian
tht %AN i-how iIitteitetii jrelituinary Inei g I ilten tett that 1te percnit ag of 1i0tieA

(k.''4 imiitehliouedb itiajtev letowIetN- renwhii it pltleatt value bet wetta I andl ' hiurit.

III oleh expriltliit, li'ukoeyte -f"-~ vii wervetuii ioytl it) i-orret for liosI4,-feIvi T,' ib'jtiata.
tionl 0 to "I perh Oi t of tot14l 1:11t.'T4 utdil iit aliwere iippfoprit , the effets of healt
killed bateria altone iwon'uwwd astss'l. fietioutt a't-le iMtopped by~ aidd! ng to cti1 vial 5101 PI
of 25 per emit Iitilola serium iiibontitt ePrta illli Itropl t Iiiouril-, catrrirT 1114 l it lei. Thea
rirollortitn of "M1.1 iliniv)Wait fitt'n1 4Ietrndiilit- v h Uibjeutiiig 10 141 11114otti (If thisl
tixature ti tatteeiiui g eliruni igrto,phlit filteor pi~ swtiris in n buinad a-feit ii' dd 'water

tioven wstei.In 1116 ttvtitem, T'4 Inigrotei iuuot ratpily front the origin antd is clearly
Not iot rtd frtatt tilt- otone, i~iir wh' oviag Iiorrganiie intile (I-) I Not frot hlifhle origlin
titeril (OGM l.#- h lIii'lbt i Orins (if hi'o tripw werv iei tleili bty atituriatiography 'It

roiiited io Il w ell tl Ia-Atia'ltitior i'ounter. 'The petrcentagi. ofi added1 iii I i' delodiolitt ,'i aits
flien lk obe as I +M ("t 4)/I -. *GM t T, Tilt prio'it, on ture of 01% thet li raingto2
~rftpw,,-d1%i iittnohit. itq,11i.ttI pf ituif fii ttl tiriig tettiblie tdcjgrnilan: Of ~T, b'y
mintal lim Iti-ut, ks ut ion. hloweive., I hiirt Ws t'tit-iralit i'vith'wi to hlffleo t' li11t It 14
emijritted prt'downilani y itf 6opjroteitis, g'i-'rntAl front thp transfor of hotiruouctily 4krtved

ito Ii jrot cut muolt)ii'tt.l
104 gIqurowe oj'idaiiea.ii, InIils oiju'rioienlst, 111 teitrop' it tns ixed Ieukoviytes or

Ell0lo pu rilletil~npttve werv loilintl at lhi a nte ttllie shakerP for I hour lit 31* C. In.i 2 tit]
of KIlNO I-oflilug 2 Rig. tif unaihed glatotie and I PCI of tiVIgIaje~t ( Altnittuav



906 DieRuherlis j. Lab. Clin. Med.
June. 1974

Searle, Inc., Artingtoer Heights, 111.) (2.9 muCi per nillimole), Incubations were conducted
in slconized, 25 ml. glass Erlentneyor flasks which were sealed with a teruni cap containing
it center well. At the vornpltin of the incubation, 14C0., formed wits liberated by the addition
of x).2 mi. of 6 N U280, to the reaction mixture, and collected in 0.2 mi. of 11yamine
hydroxide (Packard Ttistrunient Co., ])owners Urove, 1ll.) In the center well. After a 45.
nii-to equilibration period, the entire center well wia trainsferred to counting vials containing
15 nil. of toluene-hnsedl scintillation solution (Heinfigol Complete) ( Isolab, Inc., Akron,
Ohio) and counted in at well-typa' liquid scintillation counter.

1)ifferenes between miean values were analyzed statistipadly using Student's t-test for
unpairedl values.

Results
Deiodfivation of T, by lenkowytes fronm infected monkeyst. D)uring the 48-hour

jwriodl of study after ifl(Wtlttiot), moiesreiig viable N. typhinturium ex-
Pet'ienvedi a septic. febrile ililnes with it tettrophilie leukocytosim (10,700 to
'13,5~0 h'ketes por iniceliter with 65~ per vent or niore fieutrophils) simnilar
to tl. 1wKev'ioutv reported.4 A transienlt nelitrophilia alid low-grade fever was
not(d (b uu o. i~ after ilnoolilatin otily) ill monikey.4 giv'el heat-killedl bacteria,
wvher'eas thes m )1Il t er were not nlot ice~lbly alterled ill lsaline-inoculated
nionkeys.

As shown ill Table 1, the it vitro dvtiodini~ton oif T, by leukot-ytet isolated1
frwim infeeted mlonkeys tt 8, 24, and 48 hours after inoculation waUs significlantly
enhanceed Whenu eomlpared h to the dejohinating tietivity of leukoolytes obtained
fromu thee #atite monkeys prior to inoetilatiou andi to that~ of eotuconutanthy
isolated leukocytes froti sln-mnuae monkeysi. leiodiititin of T, by
leulkoeytvs obtained from monikeys 8 hours after the inotutiation otf Ieat-killod
bateiia %van Hlightly incerealsed (Tmble I) vompl~r Ted tW thlt pre-innevulation Valui
of this group, hutt I his differetu' WaN nlot sftatistically' 4igilith-111t. l~iD00C1nation1
of T, by lt'ukooytes. isolated "wilentially froult Mtiitle Volitrolm did not change
appriviably With titte. Ill Jill istallets, the pt'eolomnlnllt produet of 1'. mhletal
alill idenitified elrl mtomuhiml Wats muorgaic iodide with nto sign$ifealit

* diffower aeenting the kuiktwytii grotpH ill tlh PIVINMrtio(i~f (kgradat ion produtle
appenrlt ANg~a iodide or, intinobilv origin muterial. Al though Mlood coktltNe were
posIitive a,* 8, 24, aind 48 A-n's lftVr litmnoction of viahh' mahuonvila. lbacterial
part ielem-t-re roft i4lettiiM wit hin ptrip~toral heu1koieNt hIu'1Veted front itlfected
nttilkolti t lhe*e tiftoS 1w (fitus stain,

lbiiodttation of T,~ by leukvn'ttea indaesd to phagocritizv in vitro. A14 itmdi-
v entod in Table 11, tliitiomi of T, by leukovyt from both control and inifct.
ed &nl tkeylv wts5 Rigi ivatlty caltatte1ed when phiagwytosii wali indueecd ill vitrio
by Ildditiol Alf opiuadoed, livat.ldo Iwvltriam to tho reac1tion loklrtm Ilow4wvr,
uponl stima htion tof PhagtreYtosi4 in vitro, leujkiwy14's outaintwd. from wotntt'ey.4
%with ,~it~tl~ ,ipit ,t Awlitfltt'NI .n a~~~~~t rvatert'ostotO d
''I.T4 than did eoneonlitantlY atudit'd phagiwytiltg kutucytv from .-oIltrl
m~onkeys (TAl, 11t. In vlIds coiltig lieat-kilh-led battria Mllie without
kculztwcytes, degradation of T. r'a '1,.t .!rtectbl Wi~ovwi frain that ahscryctl
in evll-fre vials 0~ to 5i III-P t-cut of tabtled 'I'.T.). iUptakt, of addel liacteiil

prilsby ieutrihils front11 hirth V411tt'ol and infectod tnookepA' wAVU tdelml.
Atratedl by throls: "Wll of the leuktvwN at tilt moWliiou of thit 2-houir ir
011utiotix. lit vitro tptake of bmweterW b h~'ktkoytt% frmt infcted4 itirkyp wsaw
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not obiivously greater thnta/of (ontroI mionkeys. Addition of either S.
typhimiiutn or E. coii to reaction mixtures appeared equally effective in
potenitiatinig T, deicodination by leukocytes, from monkeys with aeute AK typhirnu-
rium sepsis.

As also shown inl Table 11, phagocytizing leukocytes fronm both control and
k; infected monkeys formed greater quantities of chronrntographical ly im moobile

origin material from T, degradation than (lid leukovytesi not induced to phago-
eytize in vitro. Further, origin material constituted a greater fraction of the
total mietabolic products formied by phagoeytzNg .ekctsapo Ity
20 per cent of Obt + f -ompared to nonphagoeytizing cells (9 per cent of
OM + I-).

In contrast to the stiniulatory effects of bacteria, the addition of endotoxin
in vitro to reaction mixtures containig leukocytes, from healthy mlonkeys had
no detectable effects onl thle deiodination of T4, exp~ressed as mean per cent per' 101
neutr-ophils per 2 hours ± S.E. (basal: 8.8i ± 0.9; endotoxin: $9.6 ± 1.0, 10.3 ± 1.0,
8.1 ± 0.5, and 7.5 ± 0.7 wvith test doses of 0.1, 1.0, to, and 100 jig per milliliter,
respectively),

Deiodinatoit of T, in~ vitro by lymphocyles. As indicated inl Tables I and 11,
leuicytic deiodination of T, was, expres9sed per 10? nutrophils, although both

f ~neutrophilm and large numbers of lymphocytes were present inl the reaction
mixtures Moreover, leutkocyte population isolated from control moti~eys con-
tainedt proportionately more lymipimeyte4 thanj didl leukhoeyte populations froul
iieptie monkeys. Hlowever, as shown in Table Ill1, relatively purifw~l p~reparation)s
of Ilphoevteq isollated fmoi eithber infected w i ontrol mlonkeys, dojodinlated
fnegligible quantiti of 'III-T, in vitro (0.4 to I., pet' cent of addiedl lxtI-T, Per
1o* lyalplweytes) With little 01nhan1cement in thel presence of bacteria (0.7 to

1~1.15 ,wr cent). Lyntphovytes were also at'1ed to react ion mixtures containinit
mixed leukooytos froma infected movikeys inl orderto vle h ihpo~t
of nelitrophill present inl these cell popltintiOO to levc~~encute inl tile leu
koeytte 15)pulitiono from control wonkeys. Such additionN did not apprecialy
alter the T, deiodlmstiig jetivitv %if leukocytes frOm infeeted YoonjiyI4 (Toble
111). lllng that the lower activity of elil populationo froml tliilftftedl
awlikevs wan not attribuitable to thoir higher lyntphovyte c-ontent.

U44iiuS#'fLidlift. Table IV Shown "t'-l-gluetise oxidation bw mlixed.
*leukocytes and iptriflo(d lyalphoeytits isolatedl from conltrol and inlfected nlloilkvy.
* I"(1t), fortnatioii by tile nviitrophils pn-sent was ealvuloted1 by eurrectig that of

tile total leukiwvte ptipuktion by the vnlue ib'termimwd for 1ymaphoct-yto alone,
*As esiitted Oy thiN itn,,t ~, "(7- I~glucoev oxidaiti by nvutrophils ftomi control
SUndt infeced m1ollkeysr al~xwat-ed to e similar iTuhh' IV). Moreover, "CX)l

fornktion by tieutrophils froml both c-ontrol %nd inted notkeysi was (ootI1
Parahl 011Knet (4ppj zirately 4-fold) by the inductimi of 1iI5Ys5
in vitro (Table IV). 11%, contrast, lsimphoeyte IWO,) forniatio was ntot ap
preciably incereased by tile addition Of he1a-Wied ctrla to the reAP6tio

The results denionsti-ate that lemkocytei isoluted from onec with S.
"f~iuiu'im M-puia delioilnate TI, inl vitro at all emhaitA-d r~to t tupwmrt,41 to
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Ieukocytes hurvtt't frm the sameio nkeyvs pirior to inftection orf to concomiitant-
ly studieda leliko('tes fmoi lionlitifited toonkeys. Induetlin oat plioiittosis ill
vitro itlireziset thle dciodlin o f Ta , 'P Fimioikev lekotyte, a retsponsle pire-

violumly noted With latioili'ikoe 'ytes-'; More'over, uponi stimlait ion of plio-
yt os is ill vitr tlte dejiod flot g netiv ity of leukoeytes harvested fr'om tiiip'ti('

tiitiiivy tiotiots was signitirotat ly greaIter thanl thalt of' jliagovytisitig eells fr'om
healthy dotiomt (Table I11). Although the leutkocyte popithitions studied (!on-
tiiled appvecinible 111iitnhers or ly nlplioeyt es ms Well ax, liittophihi, ill vitro
mtabolismi tot T., waxs predoininantlY fan :aetion of itelt rophils (Table 1l1). These
finidings tire cotisiqtent With It 1)NiSiblP 101 role FWor)I netrpil ill( thet'leratiOii
of hlost periphtail iOLtahtlislO or T., seen kill iaig bacterial svpsis. 2 'l The results
turlther suiggest thalt thev cont ribution of' neut roplhilm to tit;' total T14 (eiothnatinig
aet iv it v of tilte host Imay bei ptrt ii ui l y prom i iln t ill ili tet iotis e'11 hornte rized
bY intenlse dir-ect i nt eract ion between titut topdi ls ai tolhatv('ii (Table I I). suchl
in inl vivo sett itg fort' eutroph il ingestion orF inivasive har-teriia would hev expected
to occil r ill lictiate hart eriot pnletinnon jox. il iem's inl whIich hothI aceelerationl oft
lipher l1 T,1 met ahol isa ti I Insttopic' meal izat ioll of Fat hel ed-'l inl thle 1ting
lesiotis' ' have F eeti ohserved inl noon1. f loweve r, the extk cut to wihiehl thle inl vit ro
find m ng ofIe itlfie twetliutirophl i' -a Fgril lilt m ye act ivitY earevilt e with tiIhe ill
viv artiv ity (tf t wxt' cells. a Iniing atiet itt fet-ionl inu14t still ]w est ahi ished.

BothI thn'eci T iminis iviedalin g jt-eleite me ot abol ism (if T, by leuklocytes
fotliowitig indl et iota o iit a4gtAytosis inl vit ro, ali ath ost'ec innls ibFle rot, tilt,
iteilrnsitd delioiimaiting act ivit y of It ki cy t e obt a iniie fromi itifevto dtFaonors. a iv
unciertain. Ill ltukavNtes 11-4 a inl tili- t i&Sncx,1" IperaXi(Ijthi v'tet ii
a1llas itat In'- ti i.- arltmlt phalioalogia' paithFwal of TX aevrtlilt itati no..ibd-t'
tit? ao0f pilt~ioyto'ais 1"-t liae'll show il to i ntrva4. t het wit iv it X. aof jicreXidasw
1"Oj sYstisI inl h'uilzov% ta "'," Although there. ita awida'ntiv ito imp14 0
It it)??l oF' lit'xi itl t ivt' tnli F isitlil inllei ito' rasc F lat' lii nit ug Ileti vity ofa

pliaov ztiiinig leuktteytet.- other ltit udits how&. ,mgv'stvttI that iii ,iitwed rate
of T, 1w'ila'itiii ot1 by plingoeyt irAng ve'cI f olly Ila' at printiy fActtor." These
Alti I IIA ttn mia'll! sllofvi fl i 'at FtiFrmesd ilill p' ?i'st'til t ith'. I F awever. it is
kinawn filat T, fual hv mSn t it v'I fot' inlorganiic hiliat' Its it t.\iulb:ahlle ettt'nctam'
ill tilt niyel opera ix it Inlst-I I,( ),. it hat Iv' anit inn it'riahill s ssi en aif I en koryt t i nd
thil this ITI F VSrl cm illiti't's ianittidt' ill i' iot Ii at ion il FtiF hIi og at? itt gestetl
Iatt cin. ' As A'xi owi inl 'Pitilt' It, folFlow in g alda lion at o bl iv al ill rela'lt i
~i xt it rex, fail ta't'etta' tart a titrt it n rold joh t hil t' ralet'wna fro lt? "~I '' appoj r i'?t''

iFi t to 'lini of t a'In I' a to ttg I11 ili ioen Il) * mi mltilt' fioi.!il atinft a' s . Thnis cliii titi'
I ikelY rctt'veN iaeaea'ra it trn nstinaimitaon I e atsitwith Ifiri H st'ds' itadra; t in

ft inn tjamhi'phgotv i iittg 'aF s. at'rho as ill p141a r1tFt to it ] lilitt 11l (iat ingested

Ift is t'maptingu toI snilota'11 010at ilt' 1,'tihain1el in ll rt dliacliniating atfivlify
tat' bi-ikw'~ Or a's fi'aa iiifun'l tea lIt s 1tV li ght In 1,1411'4'mta' tat the ci' t 11Ii vi- pafiit'ial

ion inviot-fi'i'o p'big *t yms is;I \vi vo p 'iaat- tat ili tllt ia a. lit cx-Vi' t. 11144 bert imt
* a h~i reel vvit le ia''tt silpt Fth tis tsc Ail ily . llo'tii aitt'Ft's wv'ia it tidan itifed

ixititt ntutrilahliu I t~ami ioet'a"Fttaiai' litItrmpatut frulitictit t oit'a mkll
J ~atii i ii iO' ti h tu'' i'~ 'i i'i 'ah~l tan i tatdaanty
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Further, leuko(' te 1'C :-gi leowe ox id at ion, It i paameter kinoiwn to ble pot eni ated
byv ilIagovyt osi4,' %%as Ilit detct ably gre i' - (I literilv~ ba iied In (l I nit ein i(
mo111)11 I(C5Talble IN' ). Thev abseneie (;r ev hlev oe ~)i eelit iliagoi l act iv ity ill

icni pliera I1 lelikot es ob t ained Irta me ei h-t iviP nloli1keYs ma14Y, ii )ll pat, he
related it) thle hact t hat fi xed I I iss 1)11ilgoe vtv jeellIs ofth live anid sp Ict'i,
r atheir t hai l ci'l (1at iiig i eni phi Is, are Pt'hi. prinal- rySite of5 cleamiiI ofiiP' i

l)Iil~-lii'i eI~it e'la ilA PU Ii igv i l enx ssib le that facetos othIier 0,411

active pliagooYt osis, sle Ii as linet elia 1 l lit5t, mayI.N Ilin etvIi thle eulni i1ev eT'',
cleioiliatiiig activity oft iintrapliils; during svpsis. Inl this letgal'I, tdiit'{ ill vitro,
vd1 itioni ori elidoit l~lt ~l to Piet iou liixt ii Pts 1iai I it,,Illl lIi' ~i effect oii TP1

d egradat ion bY a cutrop4()i iis Ir oliI iva Ith I Xy dln is. Ill Ipev ionis St udIies, hlit ialv

11(1(18 Ad innistra11t ion of thIiis age it siiiifa i In llilled t, 'inv11' Pese theiv prild ira
aIet a he ism1 oif 'P ill mionkey.1" Ptrt her. 1len koeytt-s frmlii milkelys it(Pil t '

with ip vohau ai' ii~l f ll l hgh i lil d ievoi of1 I ut cuto 5ii, halve I it'e
shlown to dI(eg Pal T, lit all iii e rasel I rat e ill vitro'." Thum10.5 seiccit e vi deii to11

in p1 ik-lt em 11111xiln is luek in g, anld t ho se f ieiors rex jitlisi ble for lit, iiie reluse

ill 'T, denvidiinii jg mt ivitY of It ekoer I cs tiriog ill fet 0iiull mii to~ he' dliit cii.4
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