
EX"R'~t:NTAt. SMtiS .~ Ql.M l'itAAlflJo.:J H'fP~IA 

MSOClA1'ID wITH ~ ~'NtSTRAT'OU 

A theil, 8t8tlmlttfd to tho f.-Iff _ th1i' un'".,..lt., 
of tJhlh IA parUa' full at ... (#f th~ t'~Vi"'~MJAt. fc.,. 
the· degr_ of ~te1' of kt~. 

oepart.mt of li\$Jl" i Nt 



11\18 Thale 1M' t~ ;M.$;,,~,." 

by 



, wloh to .... I1lf Vtl108' ~"'lt~ to or. I. £. C ... twrl~t fer 

'de guldaftat. CGMt.,. help IN! crUl4iJ. in t"'~lon 0' tMs 

~,. oM the ~'lMf\t.' worl>e a .. lng t. It ..... ,,_ M'VIW f.,,_to 
.top tt'a ~ t • ....,. • q ........ 'or_. 

To 01';1 it\ .• 111. filatr.i• I '" , ... tM '''~f ~., f(W hI~ pl~MkWf.J 

Int ..... In ~ .. ~r ~. AI • ........... m. tMChIRt. 4Ihd .~ .11 

t .... '''plretlon Mllct, drew .. _, a tttfl way fi"QI l.'j(l/ftM tv tkll t l. ... City. 

T'OOr. A. J. 5 .... ' •• 1 __ '4 up,.. . ., .,..,.. t~ fW 'ds 

tldvlce end Mlp eft 'n~r.l. ¢rCC.t".,".tit~ ,. al" .t~ to 

tno.. of ttm deprtmeftt., .t." ..... a ..... iI •. .., ..,.. ".I.trlv 
te ",len Ukradytl$, a.tty K,... and 'an-hd. 1M ~ ~ ... ton -. 

tbl. t.i< pert._ ..... 1 p' ••• f. 



I. .HnlC11UCTICfIi ............................................................... I 

A. Review 01 Lit ........................................... . 

"'1.1& ••••••••••••••••••••••••••••••••••••••••••••••• ; 

c. APPf~ to the pr~t work ••••••••••••••••••••••••• 9 

fl. €;XfiEfiUENTAf .. S1WIES ..... · ........................................ JI 

.'fIiP'. druGa ••••••••••••••••••••••••••••••••••••••••• :e 

:n ... t".t .............................. ,. .. ,. .................... 14 

c. StudlB wIth bone 1$"""" Mtl ...................... ao 
O. Shadl_ on ttm temlc etf(!ct. of chl~'C»I .. .,. .;!,~ 

N. ~Ii~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 58 

V.. 810\"~ ... " •••••••••••••••••••••••• " •••••••••• " ............. 5}:; 



RCtCogntttcn of the feet that e .. t.ln drugs uy prodUCfl t_porary or 

e"en peru,.nt aUerationa In the h~1.tlctts.u_ followIng the 

lntermltt.t .. inhdratiOft of .. ttwr'.-tte dos. I. r.l.tl~'y r8COftt. 1ft 

IY&!_ Shultz(&) ...-1_0 ft..,. fet •• c ... wUb....,.. sore throat ..... ked 

pf'IOItret'.,. ·eftd aft .t,. .. rectuctlon 1ft the ~bOt" of 0Ir.,.tln9 grlftU'ct. 

- • ayndt"CM now r~ogn'led .. agranuloc:ytoela. Ph. (2) next dr • 

• ttenth", to the ,.._.tlonehl, be ...... the rising IftC)d..,. of egr....,,(J~. 

cyt ... ht and tM Incr ... lng a".Uabillty of .tdopyrlne. $ubaeq.ntty, the 

e .. a' ,.el.tlonahlp betwecm _ldopvrhw Ind agrflllviocytoa'. ". ~tr.ted 

by Madl._ and SquIer (,). who showdd fhetthe _lnJstreticm of •• Ingle 

$lIM of _Id<:apyrlne to udl Qf two pathmt. who had recovered 'rOil .. renulo­

CV •• ls ... follcwed by a rapId f.i I 'n 9ram..tloeyt ... 

Slf'KU1 then. II N.Imb.,,. of 4f"'U9S hew ~en 1 net' Irdftet~ _ the CMIIlU'i!1 of 

certain ebnOrme •• U.,..Uomt In tMb.OOd fcHewing the InterrQlUeftt 

admlnlstr.tion of ther •• utlc agee.. T .... chflftg_ may Inw' .... erythrocvt_. 

'.UkOCytM .. p •• t ••• t. 1ft tNt blood. 01" their pr"~ 1ft tM bone 

I'iUW"row. (To'. I) It. striking f •• ture 'e tM f.t thot tM diM .. develops 

onl, In en •• tr ... ., -..., prQPOl"tlon of the e..- _poNd to tf'HI drug. 

AS aft • ..". of the Invol ...... t of flrythrceyt_. earteln ..... ,ytlc 

Iftoml,. "'eknC'lWft to ... 11.rglc In erlgln. 1M -.1. ___ l.ted "lth 

F .,,;_ •• dlM __ c_ed by the broM bun Vlcl. foba. I. heMolytic In 
....: ...... t. ill. n.t.... Following prev'" ..... Ut •• tton. twe ere ev'~ of • r.'d, 

.. t_h. Int,....,aecular heIIOl,.,. one or two tWilUJ"S aftere recent _poavrG 
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to the antis-. ThfJ lNft1f_tetlone Include f;.~r, _tar ••• ~ltlr\i_ paIn 

1n 'fl. back and "8PhUy dewloplng 'Mlde. en_dad spring ""_lta its Ii 

sl"U.,. cU ... pr*<;;lplt •• ed bV .~G' to the pon.n of spring ftowe,.. 

_ter initl, ..... U1z.tlon. 

Orv9S "hi ch .e id'"",*,,, to cttuwo en I )' .eukopctft I. ond 9'---I "yt Ie hypo­

pl_i" of the bone ... row are Qf ...., tyPft .an4 d'tomleaa .tt'uctwe (Tabl. '). 

Thr~1topenla h.~~.'80 ...... Aported to fo. low t .... lhbtr.tlon of cert.in 

drugs (Tal\ •• t) Includinu "'aMonald" (.4, 5. \~. i) and qvlnicflno (8).. lYiMlV 

df"VP " • ..,. b9ctn c •• lad to c ...... .".. _ i_or .,_.111 of the bon ... ..,..... 

A~g tn.,lt. r.,orted ....... rKently .... " .... to.n'· (9) .,d ehlor~lco' 

(H). n~ fint "'.port of ..., slgnU1CGl\t htffuenoe ~ dt'Of"~lcot 

upDft tM hemoPQletlc .V.h"1 W" •• 1ft 1918 (I'). Since tn.t t fme 

approx lut •• V 100 c.. of •• cod (lyse,._,_ .... w bMft e8aoc t.ted w It" the 

.. , .. Iatrethm of thl8 drug (10. 12).. rtHt subJoot of dNg-h1duced ~r­

pol.tlc dlaordere h_ bMft reviewed ,..eent.y by • number of worl\f;it"$ 

('3 •• 4. '5. 16). 

D. CUt-rMt ~ts of til. A\ecfulnillill of Ot"U!'J-tftdt.K:ed tt .. toioqic R~ti0ft8. 

I. ,S)r.l~~~! .. !' .. ...tbo be;.nz:~. r .... ft'ij' 
~rior to 1930. the •• In ~t • ....o~d to .., •• 1 .. the h_atolO:Jle 

.& terlit 16M f "Ilwlns .-tl"llstrat tOt\ of certain dr. was th.t Of .. dIrect 

to)tic .U_t. OeM'- typHi_ the drug that h ..... ext.Mayo,,, 

In,,"t Igatttd in tMe reapeet. tn un .. ft\8ber of ~ of ., • ."t Ie en_I" 

fol'ewtn9 t..Mol I"folde.-ilon haw ~ r.pC\"'tad (11. 18. 19. ao). Me'ya18 

of thCt hI.tor'. of tho pat h",ts ~ to y .... lous ~~t.'Alng 

iftduetrla' ~t. r • .,. •••• gr •• t IndIvidual variation 1ft their r_pon$e. 

Not i"freqUilfRtly_ pothtnta ~ed h) • reteU'\I91y ... 11 doh hall8 di __ 

• 



whi Ie othen tlXpo$ad o""'*" •• ~ perIod f:I ft. aM to blghw COftCt)fttratlona 

of the drufi. Mw.l eurviveG ... JIldWd. heve bOd- ayapt~. TM ... ~ 

~ ". bHI\ .... WJd In ......... , _I_is thl. ruwe ~'wd ....... . 
ThfIJ t~lat. dJI~Meeof'AU~t_ f~ "- clrcut.thm Ind ttl.,,. 
_~ In tn. capt J i.'. t~t tho body In _perl.ntalant.' •• 

tog.t1'lor wUft the ........... 01 a..,. • ., h .... of 1"'-.1-11' •• In the 

btood, t$d ~I t lng (21) to cmlud. that t~ •• ton of .hI •• ,.nt Oft tfutblr:.od 

C4,tU. __ 01 " t~'c ,,*turet. He ~.Id .. " iffdivldUe •• ~tlbU tty to be 

• stronglV .t ...... n"'t f.tor. Studh. GIlt tM fi'~.flon 0' baM ~ 

in b~ .. IntO,)(loatGd an1ma'. ~ "'"fit efter "'rpopt ••• or apl.tte 

aUfif'aUorw. the ~ WlIiI"r'OW ~~only to t_polntof prliltltive 

r.t ieu" cetUs (k.:.2) .. 

Kroe~ (~) In '9,1. ~ .thmttm to tM P"~ of tM .1I~.,_ft 

'-'1\9. In menji' ~ ."09" to~· blond ~pcr.' •. He fAl99-ted 

th~t the Ff"ft~ of thl • .., ... twe might bel ,...,..ID •• far c-..lng the 

hefdtQ'~lc ~tUy .. "~ed tnh. hypo'_ •• by ~t .... t'ng 

~ eg.lft tht?tt ._.tfc; __ hi -* •• tit ." f91l$W the ~lft'.trafIOft Of 

~ .. in ...... 1_,., _t_I$. CCftnmlfti tn. ..... k of Irwne(;;,4).,.lUng 

(!S) Md Font ... (~S). KI'(tC;ke __ t~ tb3t grarwloeytopenlo In par1'leul .. 

VI_ due to t~ .H~t. of aNt .. MOn1 Qt. tn~ o.cio.tton prOd\iCtl of ~~'lIIl'. 

AMOng the pr~t. ~t.d .... "t~j 4Iftti "vdroqut~. HOwevw. M 

cnd flOt ~ In d.-tr.tlno ttt ... __ • fiff.t foU~ tbe .,,.Ietr­

at Ion of ttl .. ~und&. 

;;r.:.!~'s nypottwtal. ~ ,.t ... " •• hi 'Qr _VCW;.,........... It ... 

bfHm .thaotfJ'd from tM ft~ of ~ reportedthet ·01 aU ttl. peth.ts 

gl\f$f't".too,y,.IM (;Ift'y i.&5 ,.... cent deW$'q; .... It.v.ty rectl_ Inw"illng 



~J.th; U ...... Attempt. to ~ qSl)UlocVtoraS. by lftJeetlng or 

leMIng eldopyrineto a ~ of .. '.1 ~hJS were ~ful onl, In 

two rabbit. (3. ~;7).Mor~VW. there .... maber of ~ lik. p ..... 

• '~olc $ChI or acety •••• fertle_tet Vlhlch hew .. i''benzamine" or 

aminobenzene rin"g. end which have . ....,. , .... for. ft~ of yc. .... wlthwt 

being IncrhttlNltea to _y 9f"Ht _t_t with h._to'Ollie .rt ..... tlQfUt. fw-; 

thf)refore, we f;,uat conch •• ) thot ther. Ie no ."iJ~e tQ lftdleate that th. 

'OIInlllftIM' ring per .. Is tade to the '*'" ... row.' ....... -~ 

E. !!!t~~.I~_~t5o,n .. I".!"" ! Inn I.»'l<!!~! 
The Ch~ dtKQwtrf (~) tnat P. __ tylpyrhlnne would C4UIM ,Ig_ of 

nlcQUnl.: actd del iel$1\(;'1'" dotli IntrodU4Md tM stUda .. of _tabo. 'e 

ilIAtagOftlh.woo'ey (49) h. d ........ fbi. ~ •• ~onIM by _1_ 

M .n,r.y~ •• ",It_in or tJOlftotherequot.y • .,. ..... bsfance mllff be 

"bhIC"'4ildit In 1 .. (.t~tlc .,..~. 1M pr.,... of •• tnICtwre Which 

¢ICh'Y ....... ,_ • qtebOl U. 'ft U •• t ... ,<~.¢., characteristics ¥!lev 

_ttni'y ".'8n tn. 'UNltlon "·Ut' •• tebollte, If t ............. t •• U. 's 
~t in aufflchmt COftCGftt ..... hm. .~ t.,.. elrCUllWJtanoee • -Of lei...," 

of ...... hJbol it. Itey beeaa .,.,..t. 
M at --.lGl of utaboUe _t~Oftt.m. laUe acid.." be hlhlblted by 

n. entt .... t.nt. 4-.i.......,t.,..,.'.ut.ic CId~MlftOPte,.I"l$ (Fig. '). 

Sueh inh'bltlon I. aocavtpenl.s" ift ..,. ... I_n,.' enhg •• , by panevtcpenle 

(~}). lll-.,_. ev'phm_lo. ar. ·~to IfthlbJtp ....... lnobeuolc _Id 
1ft beto ... h.t .Yflt ... 

The poe.lblOty exl_b that Chlor.-phenh~01 My act .. on ant ..... t .. U to 

1ft producing ~.I btOO<S roactiOM. ~t., (ti.') fl. ahcwft tt..t chtor .. 

pMiftlcol til.,. InhibIt tM growth of J.. ~li ·and thet tbe l"hlbU'~ ~ffoct 
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CO", ... be overcou byphonyl.lanlne, tyroslftO, end tryptophane. IN>re 

l'IM'_Uy e~ t~1) n. .~ that ~"Qf"~n~col tblOCke' too .conwrsloo 

01 _"thranIHe .Id to tt"yt~_. in b_t.-tl!!l .~Gt."'-P'O'llnti ~. cI)B. 
'<W~~ 

fhua, there , •• vld~ thot thts -'Ublotlc eot ... an -.tt .... t..boIU. to 

e.,.t •• ,. ... lffttt •• gr-owth fClCter'S,.t le_t il'\ _.tw'.' $ystea. If swch 

• ~eniam ope".' •• in human il.J~ •• It .U It ,. .. ina to be .,I.,Red why 

this action htkef; pl •• Oft'y it .. laP,"*imete'Y om. wt of • hundr. tholt8end 

h1dlvlduale to ~ dl'or~lcol Is _h .. latonad. 

3· ~} .. ~C;.!.~'!!.'..!!!' 
,,. 4~1~t of ... orgy requlr. 8ft I'dt'_' .... ltl&I"9 cstact 

\1~fth on Mt-fUM foUowGd b, re ... )C~. t() ttm .-. .. ~Hv.n 401 h.-lnea 

.atent period. In a"ergy to dnIg_ tM. Mchenla. n. no ~'enc. to 

• ptuwwuleofosie or tuxlc eHect of tN drugs, .'Me It ., btJ, and freqt.Htftt.y 

la, bf'0U9ht ~lOUt by 0 rvlath,.I,' -.0 ~Hl.. Tho oUorgic ... Ctoetlon 11\ 

further dlffet"entiatrtd by the f.8Ct ttutt th(}' .... inlvtr.tton of th. t"e$pomJlbl"J 

agent •• v~'" in .N"pr doees. '1111 II provide tM ~I ntaetionltl onty In $ 

'·tlJ'I.ativoly fl$;w indl'lldu4'tlo .. 

That abnental heMetolOSlc react.oms ~Iated with too .amlnist .... ttort of 

eert •• n dl'"Ug$ follow an lnaunologle p,ath.rn 1. a f,.ttquent ellnlea' ~ry.tlon. 

HOIiJtIv~", i" mC1St In.t~ of d~"""f"fthdud b'~ cHeoroenl circulating IlIftt5 ... 

bOdla to fhi;; drug_ !la'". not betm d~trated. Th4re ... only. fn not .. 

WOf"thy .xc .. t 1 cmt. 

1ft '9~;1, U .. ~H at .,. ('l;:~) dtw;w_t,..th~t! ,...h .. tr""'er type."tl .. : --
bodt. In ,.tlent. wU,.. I\9raftulocytoal111 f<;n_1nt "Ifthttrettcn of .lIdopyrlM. 

In • <kmM' who hed ,...1* __ intr8C\lt ...... 'ftJ_th:m of t ...... r.',.. • 

sensith:ed indIvidual. III ,..Stlw _kIn hat w. _tal,," 14lng fer eft tlfttJg4Ift, 

• flh(~ ~ _I~rl". _ blOOd ...... _len ». __ ........ 1tted to stMd 



for 10 dey.. ,\~I 1ft end ~1-Srwtr' (3;) d..,nstr.tGd the pr_ence of • 

hKll'li,"lCvte 8(Jo'utlnoUAt factor In the blOOd of IndlYhkHtI ..... UI \Ie to .,ac-
PY'rS.. This fector w. ef'"tlw lit yltro. f.IIfId .. t .... f.lonef ,00 mI • 

...... F' .... "I ...... 

of blood ff"OlD 0 drug ....... Ulve pattont, takanonG hour' aft.,. ttHt _.nlstratlon 

of the drug. profoundl, ,..dueod the granulocyte count In .. nonnal subject. 

M lmunolcglc medllftta n •• 1_ bMl\ ~tr.to<J In throflbocytow 

~nl. ,.. •• tGd to drugs. By the uso of ~i.t. studl_. AC~d (5) 

~trctoo tha. "'i~ldl'l "UnkS".lth platehtts to 'orm 11ft -ti;en. 

t" each penon tClkI"9 ...... ,.Id". ant I bod I .. to thts complex ar. allo{§ooty 

f~. only In r ... aMt ..... howoYW' ••• the tIter of antlto""" 

wff Ichln'" high to eaus ...... tologl •• n.,..t,... With an 8dequate', 

high tit.,. .. tM antibody 1ft the pr--. of ec.p, ..... t. c~l ... wUh the 

dFU9-pI.te'et COt'ilpt_ <_tI9")" TMs 's loHow"d by 4t9g'ut1notl(lft of tho 

p •• t...... Th~ytOfHtl\lc purpur'O 18 ~htto be the CCftMqUElOO0 of 

tne In vivQ dutruotlon of fh. pI acteh....fUnelcw et .a. (;>4) h~\IQ 
~ ...... ~- .. 

~_t,..tM the .1_feMe of fA SIIUU ... iuthulltfon Mdt_lafor plat.'e" 

In p&thmt8 wUh qfJintdt,....l~pwpur •• 

\rxperhwrnh,lIy" LaftdlIlt •• nor (:;5) and hi •. cc-wor~ ~ tno. ea., •• 

dtofIlc.,. ~ could be .... " .. antlgqne by .... tlftelally eoupUftg thea 

to proMJ.... Th« epeclf leUy of sUCh 11ft .. Uflca' _tlgen ,. det.".IMd. 

In part, bV the confltw'ctlon of the dleIlcal .... t4WtC.. or fl.,t_. 
LMdstelMr aftd J'" (~J) further ~ that .ubtt~ Which ~ .~'n 

... utvlty ~Ine with proteins. whrtrHS thou. Whleh f.U to ~ &h;ln 

..,.Ulvltywould not CQlblne wit .. tn. protelft.. Thls"'l( avQS~ted that 

akin teneltlvlty to drugs ~ Oft the1,. ~It, to ~l_ with a Pf"'4>­

t.rn In the pethlnt •• body. Pf11.llpe (:S1) hae Sh(JWfl that ... Uhtatlcm tlO 



drutJ$ which ~ inJectGd or t&i1eft bV lIOuth 'e h~$. ~on th .... senaUl:lotiOft 

to drupthat .... applied to akin. Gr_' v .... tl ... I.t In • htdlvhtuel'o 

... ptlbillty tc fMN;ltlut'cn by dna~. 

Attat.,.'. to __ UID MI.,. to ~ were ..... by ~ lAd Gf"OU 

(,;6) Who claimed to ""WI ~d fIiftlIPhyhlctle .hOCk In gul._ piS- tly tbe 

U$O of .,.fon_le ... ..,..-ot_"t. TM: $p!IICUiclty of the ~ .. 01 .... ' 

fIU\19-ted In the •• stud a.. i_an end Gat. (Y>i) c'aimed to he ... ~ 

enaphyl • .a& In gutn •• pip by the .. Of an'''''',. of .,..,..,_ Ind 

_tol~ uu1nee pig blood. o •• t(401 hit 1fI.t(; ~t,..t .. thet precipitaNt 

-V. be ~. In th ••• ood of ,....,_. fof •• I .. tbe Iftt,..~ 1nJ"t Ion 

of ahnpfe ehMteeJ ~. 

In ~Df'Y. It ., .... to M _t.' .• 1fI(f l'f,.t atrt.ln druGS ~hw.Ki 

wUh 1J~ Of" "ssw protein ~ .tI~nlc. The .~UOflt dfWe'~t 

of .... utvlty. together wUh tho ,..~man'.tr.tlon of th(; t1r~. In r .. ~ 

IN'ltfilftQ1tl h' 8lItOeJatflM! with. ett ... U. In tho fOf"llOd .t~ .. of blood 

Of' blood fwmfna CW'o-. ~V<5J ...... w.tlI$ prcpOlIHtd In .. r-=-t edltorl.1 

V.~,I). eWCh ...... Ulv.t' ,. __ t.Oft can .,. .UcINd by .... t ... ~ whr_ 

ch .... V ~hJStM en.lea' etruetuf'$ of the ",'''nat a.-Ubi,. drug. 

~h • ~8 " •• tlOft h. ~ 4e8crtbOd by a...-telmtr(J5) in .... 'Ucl.Uy 

CQflJW9'd~ _tj~. TM. type (.1, r • .-:tiOft flay iftdtedexpleln tne ~ 

of a ~ l"y~It'vlty-llh.· ~ ta petlent. fn. ..... no 

hlstorV of pr~loua drug lfttt8tioo caR b. obtained. 

C .. ~n to "...t ~~. 

The objet of this study n_ been fe' ~UCG chang_ In til. blood .wtd 

the ban~ m..-row of ",,,'-,,'a' _t.,s 51_'1 ... to the <:;I'um;_ ~u.&ft In 

bu'Mn "Jacta fo.lowl", MtlI"I.tretltm of .,..t.l" drup. In thlll ~Uort 



8 " .. i.ty of !!lpeeles .0 _thoGa heNe ~ $tlIptoy$d. 

Of .tw hr~,. ~ of <iNgs ~m to e __ aUeret'ontl In thft ~i~'" 

t'c tiu .... .,. heYo _Itt,', ",t .. bod .'cr~t.m1ecl. The rei. of en.or..­
pMnlcot In .,.Ino ~to'oglc attot'et'ona n. '~ ., SUbject of BIIAY' receftt 

,,*ports (42. 4:;). &_~ the ChemICf.4i)1 t»truc ....... of chloral1phonicol IftC'ud~s' 

the nitr~_ group" iMdel (44) caliM ettentl_ t. Its ,.....lbh, t.le 

efftct Oft thebfOOd fontl........ _ ~ ott.,ted to nUnk Q dtloremphM'co' 

to protein pr_ent 'In homolOU0U8 blood or bOne .~. .n .plto of the fact 

thet twterolQG04A\ prot.'n ia .,.. .t1i4fllc ... dKldGd to .e ~.~ 

,,,, •• In tn Gf'CtW to ,..,... ...... ,if poaeU .... the '''-'ogic ..... 

ell~ to be r.pOMlbt. for theM abnCrmel .... to.09I.: ,...tl()M in ~. 

AhlO. sInce ... "",~d wlth~hMI_ thet Invol. tM h$4Opoletle 

tllllWft. ft decided to ccattlMtho <true .Itb~t~ bone ...... W b.ood. 

rather thin wUn oth ... orglllha or fIIIltdl~\J Ift.,.t 'Mt~. ~~ hove tried 

to prodvee ~yl_l. In gulne. ,1;8 Kcordlfttl to ttle tfICtv\lc of 5~ 

1M '-'tz t~Sl). The purpClh of this atudy we to • eem If " drug ..,10 b'iiZ 

bound to blood In vitro fJII'Itd;,Uhd"4I _UJaIftO f49Mt by eo .Imp' ... 
~' I) _._ < 

P~. U thl. wt)f"e true f~ chlorltl:tpN.dool, It wculd neve OeQft of 

Iftt ...... t to ap,ly the flletbed •• sf ........... Ing~e to fa' the 

l..unolcgtc ch.8r_t .. lsHos of Qthw ~ _ .U. 

ert.ln Gliidence eppQf"ed to IAofPP«'t ftc. hypot .. _ ... 'tttafbtOOd 'Of" bone 

~ may be .Uar. by tbe •• of haioi09oW tl .... tret •• I.-gift (l.~5) 

F~ t"l~ '1ft tn. cent,. •• ftQr~ aptem of ~., fer ..... ted 

InJ~U~ Qf ~~.Y .ptnat eord 'laue. F~ (4'i) pl"Oduced t .... Ucal 

lee' .. aU .... 81"91. 'ftjfiCtlonof homo'" bretn _t,..t 1ft gul ... _ plgll. 

cawtta 8ftd c.weltl (147) prod~ ,..,... a .... foll_lng the .... of ~lo>aoua 



-II"" 

l~l4n8y _tr ... Iftd streptococci. ,fIII' ...... ".fl'IotOM _peri...-t., .1 ••• 

f"fACftlwa .~ tnJ_n .. of ~.~ oono marrow • .,. pr'Q'~d periodS 

of tl_. slfMJlatlng the inJ_tlOft acMd ... ,_ ..,loyld by t .. In,,...stlgefore. 

The ponfoH ltV .1 .... th.t It •• ftCt the csr .... &Nt 1ft. UftUIuaUy 

occurrine _t~ol Ite, thet ~I ... "Uh the ti-. protein. To t .. t flue" 

a hypotheel ... h.¥e used beth tn. tf.n_I_ 1ft (I) (.) tt\reo-• ...,..I~'t-

2-Minc-l, , ,,",iNdlcl) end p ••• ltlo .fer of chlor~"lco&. In additIon 

to blood" __ ... row, __ Inatl_ of 111M, sPI"ft" oM klctMy ~ 

g.at_ Incubated with the <fn.JI ...... 1.0 MployecJ. 

It has bIMnr stated (48) that thfi H.tl~y st,..ln of gul ... pIgs I. 

,.,.UewIMIV $\fSeeptlbh, to t_ .~l~tof allergic encephiilhwyollth; 

101 towlf19 the U1ilhl~ of hOIIOl¢r9OU1 train .)Ctraeh. TM profCNftd .If leaey of 

adJuvMts contel,.l,. td Hod ~"'1. totttner ..,Uhth. Iftt,.-.rt .... 

route of InjectIon 'or 1~.tJ."I_ .... 'M bttoft t'epct"ttMt (.t.a>. 'ft 

CfWtoln ..... 1 ..... w h • ..,. ... we of eU of theM ..-vllltlon.. 

Slnee f:}jtrklund ",4 ... 11_trom (lii) eht'~ to fMlwt htduoed epl.tle 

ch~ In ttm ~ UM"CW of ,.4$bShI .,t~r inJ"tlOilS of DcM marrow anti­

HI"U'l prQd~ In hOt'h •• tadh. on th~ It,. ~ lMMm ,..ported (50. 51 J 

;a, 5') with tM w. of .U...-ythr'clcytlc ond .-tl-leukOCytlc .Gf"..~j~(t 

.1.0 $tudl. t" •• fact of _tl~ • ....,. ..,.W& In oUf.,.. •• pee'. of 

anlm ••• It, ontw· to e.litplore f'Uf'thW' ,.."h, .... , Induct", bclne ..,.,.(\\11 
n~'.I •• 

studtn .", alao eonduoted In whldl chh~'Ir""ftlco' .. 1'1 n. connen&1'1J 

..... foo to young t.t .. In v4IrYJ~ C'Ol\QmfratlCl-ftIS In the diet. To study the 

inf l~ of theM _Ubetaneee upon tM ....... they were _tft'atered 

In gr ........ eone_tr.Uon thM n. __ hitherto n.portod. tt ... __ 



stated ~ the .. Ifttat .... t .. of tn,"'ltJt~1f" w. Nt • 1_ ce.orlc dlo. 

1ft rtM "'Qt~ t_~I. (~. ~f __ ..... veti .. tIIIWe .......... 

the eff •• of Chfr~t_t .,. thyrel"'~ I~I •• 

It.. EXNRS.tffAL S'N.i Ul$ 

1\. Sf.U. Mtho PI"'t'4VcUon of 1\~,htlld.bV ~. 

l~t~ and f~"'i .,., 
__ .. 1_"....,~~~'~~ 

Atf .... t. ~.~y •••• In ..,tma P'I. by .,..Ur:a:a .. len wltn 

~ i~t" ift'lllt,.. 'with wtQt~ bl_~ ..... ~ In .. ",,'1M Of 
~~;.~, 

sht ~I ... , .. (T.l~ II). ~.'oylR9 t_ technique 'Of , ...... Hb 

(~9) J~.(; ~ •• t)f t~tOOd~. Gtit.lfIed by .... d •• punct..- _ "GOOd hl .. 

t ... ~t.'''lng 0.;: mi. 0# h,;;; per eMt .~._ •• tr.te. To thlta w_ ~ 
(I .... fUcl_t \tCI1~ 01 5..0 ,.. qnt CIq~ .~'u·flM M _ldOpyrt •• or 

(}.~~ .. ~t ~ sohdl .. ef ch'cr~_lco. 80, .. to prev'. 100.0 FI¥fJ./W;;­

n :';0 .. (1 fifIfJ./;,;ffJ_ Qf th ...... r~iwl,. 'fbe .'l«hW.of the ~ _t .t'oaogoua 

blood ". then InQIb.tffd .t '~ t~""'. f\'il" "a .Ioot_. n.ct'ef;l,ter tf'lf. 

lM.'Ubate .. ,._lnJ_t • .; Int,. ... U ... UV f,.t~ t .... IVI ... ,Ig ,~ 

.lehtn~ l'1f«~ .. prev"JtJlI'Y •• "...... tIt. tot., ~. ~'lNCh i~b.'ft{J 

h'tjetiona .... at (~ to to,. Intervals. 'on_In;. ,...l~ (Jf fOUf' 

wa'~ .. tv the hst l.unlaino ~. tt. _J1'I~' .... ctwIll~" by th~ 

'ntr .... btJeetleft of 0 .. 5 ,d .. of '1Il'ttlson • hili .... tV"......... ~f'f 

~I ... ,.. .,.. "'~ h' tM. m~ tfl t •• t~ c.-fty of_'~I_ 

.., dl'or~lcel to~ ..... , •••• 

ObuN.tl .. , 
-".,,~~,,~~ .. , 
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In «M" stvctl ... flaw net NOft .,. to ... tWlt '.hl the work of ,-on 

.net GOt:. aee8U$G of tho at80St ~h't. abtHllma of .. ~ylllliCtlc r€;spoAM 

tn tflu. Mi~a'. by thla tadmlo. tM fMtbGd \v ...... ider .. umnJI table - .. 

• __ of InV\t8tlgatlAfl the ... Uh:fng pr",')4$rtl. of d~. olffweneu '" 

the atra.n of .1.1. orillAOf' dU' ...... tn t~le. WII'I ___ t for our 

lliCl<t 01 ....... The ,.....Ifa BUgs_., ....,. theCCMdltlOR$ of our ..... '_nt8. 

thet _tlgenlc binding of ch.or ..... Scol IIftd _Icopy,..ne ,Ud ftOt ·ocouron 

in~atiOA 'n rlt,.o wi th not'Mat gul ... pll blOOd. In .plte of thl8 fallw., 
~_7~ 

h¢we'ltlffr. thtl.... Is f.tvldtftC. to $UI;lgeet that ,,\,tell e>lntUftg .. ta. plac. 

In "'YO. ()at'f~~l< ,,2) hal ..... rated tbG ~,..... of ,kin NnSIt Iv tty 
~.~~~,,,, 

In ,.t i ~t. se'n$ it J ~to aa 'dopyr I ft.. ut 11 b Ift,pat I_t-.blood iIftd the 

drug I~t_ 1ft the 'Cit bcuc. for OM .. k. hit (40) ~ In ".suclntJ 

preelpltlM 1ft ,. .... U. fQ, •• lhg .hI latraV8MlUt 'ftJ.cUcntt 01$1.,. Ol't.tmlq, 

c~. It , • .,.,-.nt ttu_t f.".,.,... studl. on thl • .,.t of the proble 

fJ.studles with tNi UN of MotG'ogouo aGM"'·I'~,.N!W lind Blood. 

~ .. ~ GAd ;~;~t"'ie'.t 
"'~~~">W!~~''''''''''''''''''"'''~~ 

Eff(.~t. to prQduee ~ .... row hy~I.l. -.t ~_ In the fonlQd 

.'~t. (;If the b&4.iIOd bey ... Hlzing _I.'. to alxtUf"'$tJ of dnIg wit*, 

~i~'} .~ metTOW or btcod ~ ... In • .,.1_ of '0 .. per, ..... 

(T~l. lit). 1ft f~. r.bbU" ... 9'1'" ,,9' -" InJflet_ with Itbct'ur'e$ 

of h~l~ banem..,.ow aDd d1lor .... I •• or OM of It.~. 

VrioU/1.l tnJGetion .~J_ end .Ufforent rout. of Injection were aployed 

• h~icGted In tho t ..... 

~~ .. ~~! •. !!* .• ,!!JI •• 



~)s £MPl.OttOl" Am!ftPTi w} Pf~.xu::E ll!.. ;I6AJ(~VW m'P(RASIA IN tXP£RI~MTAL AIl'MlS 

., ..... IT.U.TI .. TO "").1\if£$ fI H()~'L~ ... NMROil: OR ti.JlOQ- IIf "MIWS C~*Tt_ .Im OIWG& 

~t. 'IO .. _S-It bJ,._tl_ 
10. Miui. 
....... ;;"-~_""_117('Z.:&Ii I" " .... 4 ... ~ ... ~ tt.$t .... ,,_1'i'tI 9 ..... ... ....... : AI"" >_~_ ... I_ .. ___ ._ .• _t_':;:r;,:-~~"*"'·_.Ir"'_'_._' _ •• _._ ... _11"" ... ·' __ ._tr_. _ 

7 

10 

CAK:~.~. 

I~tad .'xh.W'G .1 til Fit. 

011.1_ bciIfte ~ 
~t.twe ,"tI) FA 

5" Pa •• n.te -- ...... 
•• xt ..... wIth FA 

-.-" - .... lUI ... 

CAPe ~ iNITQIIf 
~otGln witl't FA 

{)1_lne bone .... ,.. .0-
prot.ln flUb FA 

(NI!C __ .......... ~ 

with FA ... tdUM m 

CAf't blood tltlxtwe (1ft vivo) 
... , .... U ... 

CAPe ~. urr •• 'JCntre 
(In who) wlflt'A eM aU teet 1"8 

(NIt I r ... .., ... · Md 
'4.., btecdN:t .... ....... 

615(. 4 .t. ~ at 
, ~ I,,"-\ita'. for 
16 ... 

4. sc,. I.e. m ....... at , 
wee~ tnter",... kir II 
flQGka 

u.sth,t Ie t .t. t*-
0.1',,.1. to at 4, .,. 
fer &0 ... 

10 ant_a. C.b to 
at , _k i.torY_. x 3 
tn sa_lu'. 1.0 Ill. 
I~ " i'hen·O.6 .1 .. to 
at 2 ~ , • ....".". i 4-

0.6 .t. tD ~ ;itk. 
,i,) 

1'5 If'. lei .... 
,xa ... kX' 

2a'Id week. ;; MI. IV 
delt V fOf" !i 4.,. 

~th ~ ;; .,. IV 
dol I, for 10 dep 

IUh ...... 5 al. N 
<:fai ty for , daye. ". 
~ as. h.d. ora .. ,-, t 

,ofh week 
7.t.t •• to 1IIIe ...... 
01'"" I, for 5 <lap 

t;tft 1\Gft" 
1_1 ... 10 ........... 
cra", for 5 .. 

-
leth _k. SO III. 
C'W:."y ..,., ..... 
dar:f .. 10", 

.. .."' .... 
fA. fNiUftdts adJ ..... , lB. f_are'. "U'iI SC .............. ,' tv .......... _., •• ~ .atr . 
......... ." tc. t.ntr __ Uy, If. 1.lItr .... U_I.'. RfiD •• ""ltsJ G.P ...... plp.tAf'C. 

ddor .... aco., '.4 •• hilA _l.y. 



f,. lulaft41 whlt$ ,. ... U •. ranglng from ,I.; lit 2'.5 ~~. body _'aht f!Iftd 

erlthih .~.lred or H.fl., straIn gul,.. pig. W'Gi~ln9 ljJO ... "'/OCl g~. 

VllW8U8ed. The ........ \tIWtt ~_ In ~ of five and tt. 9"IM. pl_ ~ 

k,tpt In lndlvldwtl c.....OI •• fwtM f'lbblt GOA.'.ted of "~PurIM!~ ,._It 

peltet. and .tttr 4d libitum. lulMO pigs ~ Mlnt.lned Q\ ~;l~land 
~,~ 

vlt.ln CfwtUled 9411 •• pig ~n.t .eM .... "t"...1 .. J.!t~ • 

. .t~~,!Ln:Ll!!t'i~' 
CMor~icol. (0 (I) t~a-dlchl .... h.ldo-'.....,...nU~enyl-Jt 

~Io&) lAd two. lta~ ....... (tt)- the 1~i)'.' __ Jv.'V9'· (0 (-) 

tht' ... I."...I~I ... , .. I, i ",..-t.l) _ (tt)- tn. pa •• Ule • ..,. 

ofehl ... ~lco •• ..,. ... hW refWf"ilMll to .tldl.'M~ _ tt!).bdt.te~ 

~tlwty • .,.. the ~ "'''' ,. thl • .,.1_ of .,...,...... They 

..,.. ....., 1ft 0.29;: aq~ .. _._ .tut ...... t fOf" tfw {~ •• It ... "j .Iett 

.. tn ._~ton. tbrtOl~ ~...,ow __ .. talned 'rca tlle ~'ffl!tl 

.... of the long ~ of ff"llShty klll".'_'a . .,. ~ .1Ad other' 

_t_ted QIV __ .... .... ~ In ellOrt .. or ~_'''od In a Wat'lftt 

blefldcr. The "~t_ were tMin fUt ..... thr~h eight Jay .. of $lttW!e 

or ~ .. No. lD fI_ ,,1,.. _b,. ~ In •• Une. varying 

eoneentratloms of t ... _ ~J .. .,.. .. I~ It, cUff.--..... 'menft. 

tiqul' wl~ of the aw~lQ8IJ and of tM lIqueCNII $C1'"tlon of the ~ 

MI_t-.s ..-.tm. Mbt_. 8f!Wtken ........ Y._ I~t_ et ,t> t. for one 

hour wt",~IOMI _ltaU." At ttla .. of tnt. perIod, ~ tIIIU'sltlft •• 

Pf'Gpred with ~l.Ml volumea of the '~t. afld Freund9 .• adJweftt~;, .eordlNJ 



diuotll.8d for cowpUng with ·bOne f!tW'r_ protein _Ing • t~f\lo ~ 

by tlr. co'vln Bratton of ~"k •• Ow,. and C-..ny. To .,.'19"ot of ttl. 

dluottzeG mehtrla. containing .,...1_ .. ly 50 III. of tM drug, 2.0 gill. 

of freshly f'tctmogenlaed bone ...... 1"0'11, ...,..dct4 in ,.0 fAl. of _te,. ..... 

added for coupling. Ttl •• Ixture .. htft at 5° C. ovfWftlght _ The foll_IAg 

morning. the pH of the mixture .. _Justa. to 7.0. iquel YGIUIIft of tne 

bone ftNII"'rCN eaoprotelft and Ff'Wftd'. -J...,.,t .,.. then .-'aU'_ In ... yrlnge 

end the ....... , •• ready for Jnjeetiaft_ 

'ft vi,!! blndlftg of chlor~lco. te bl·0C4 or ~ • ..,.,.0. 
.",. carried out 1ft 9vl.- pip in the tol lewlng ~l 

A dOftOr guinea ,Ig .. '''JKtM euocut ...... y wlttl • I~ 80'utlon of 

chlor~lco' in propyf ..... g.y<:ol eo tnat the ani •• ,.ee.lwo the ~ In 

aft ...,.t of 800 mg_/k9_ body weltht. ,'0Qd •• obtaiMdby cardiac puncture 

two hours after the thie of InJ.ctlon. To _taln bON ........ _. the enlme. , 

...... U Iced four hours af t .... '''Jectl.. The blood or tNt bone IUlTOW 

... then ..... If led in a syringe witt. , .... Ultdt. Adjuvant and InJ«tehtd _ 

IndIcated In Tab'_ II. 

~·'·e.nil!!l.~n.t.t,g~1 

'Of' '"tl"tMIftOU8 InJ_tlon the bCJM ...,.~ .Ixtwe In •• IIM .. 

pr~pr_I •• 'V in tM .... ."... .. the corr_portdlng ... 1ttalnt 

.,tlg.,. to but •• ~Iud'ng the ..,Itl .. of ttw -J""lIRt. At tnt •• tap 

the bone.,.,~ iftCUtl.te we fllt •• thr~ e'gftt ley.,.. of 9"., , 

or Seltz f UtfH"H fol" carta In 01 tho atudl_. The f IIt,..t ... then 

I"Jected Intrevel\Q,l8ty. Clean but Nt .t.,.H. gl ....... wes _tad tt'trougn-



.IS-

out tho prccHut'e. For ore' _I,,'et,.atlon '0 to 40 ~. 01 chfcr ....... lco • 

.... admln •• t .... d twIce de"Y In V ••• tS" "..-vl •• 

Studl_. 

AI. 8ft1.a • ..,.e weighed ... kly or twIce IIOftthty t~hout the ,..Iod 

of obHrvatJon. At approprl.t. I.terv .......... of blOOd were Obt.lned 

by c$f"dlac puncture frOll whlch tot., .... ..,t •. plate'et count. and P60k414 

col. YOt~ were determlMd. The T"- pIpet ......... ov«t for til" whit. 

bIOOd_.t ....... r.Uone • .,Ioylnl ~ .. ,.. cent acetic _Id .. the 

aButlng fluId, and a dilutIon of hSl. M~lob'n a.terll'natIOM were 

cerrled wt by the ~lobln _~ U8lne t .... eve.yn photoelectrIc 

cohwl.t ..... The vo ... of p.KMl red cet .... d ...... I'*" •• th the ._ 

of the HilntrQbe rn.etGcrlt (I). PI""'."' .... e .... ,..ted by t .. ctt ... t 

.thod. cover .... p preper.tlons of the t.laod ..... talned ,,1thwrlght-a 

.t.ln for dlff..-.ntlal a .... kOOyt. COUftta. 

Ob8ervet lone. 
1 I. • 1 , ...... 

Ttl~t tt.. period Of _!tl •• tlon _ during the entire periOd of 

obHt"vatJOft ther_Hr, no .'gnUlc.t .lteratlON In the bfOO4 .,.. obIIerved 

In eny of the Groupe stwdled. 

t) 'SCW8 t oru 

0.., the technlca .,h)V4td"w "'.ve ROt ~ en .... 1ft the bloedor 

bone .ON'OW of eqerl",....ta' .,lu'$. AIIOf1g the c-.... of faUure uy be 

the fact that .. wed .. th. _tig_ on" .lmpl. Incubet. of tt .... _. 

bone • ..,.. or It lood wi tn~. tid. _thod .., ftOt nave bhft adequate to 

secure optima' Itlndlfti bet.- the dt'U9 Md blood f#' bone m...,.., deeplt. 

t ... 01.1_ of s.aon aM G'tt (39). To ........ tl_1 blMI"i by wtln.,.a 
eMJU9ation and to teet ttMt entlg\tft'elt, of dn.lp conjugot_ en_fealty with 



blood or bone marrow, .. uti III..d d~ ..,row 8lo-proteln prep.,..t1orw. 

Her. too. howtver. coupUne 01 the dl'\l9 may notb.ve oceurred. a.pUfI t .... 

color Ch~ whIch IftCUcatH • ..-t. dl.ofl"etlon. ~,." If c:oupUng 

did take "IICe, the 'bl~I ... ' of the ,...tl", N02 9f"'OUP of tM ~ ... 

rln; In chlorlJlPheftlcol My h.". ~tM ~ ",.19_lcel&y lneetl ... 

T_ta for tIW ........ of .' ........ 1'" or .I .. ue ".-I _t1~I_ ..... 
ftOt perl~ cur In9 thl. • t.,.. . WItt II the prod\Ic:tion of hypap a.tlc bgfto 

... "'" or d'lMg_ In the blOOd .... ~. lb ..... fore. it eannct be atated 

wn.ther or not the anh •• ' ....... ht any .., __ Ut". to the antigens 

",'oyed. 

ArbU ... .,.Uy, ... wcrked with. GOftCefttt.tlcnof chlcrtlllPhenlC<11 whiCh 

•• c I._ to the blood c~tr.t Jon .,loyM therfllPllutlca"y In men. n Is 

IE,,, •• !MY ".'lIe _en too high to pt'od~ .. d.hMtlbl. 1M lueACe on the blood 

fonalng ot'glR'8 for It '8 recognJaed that Itt IIl\ttg4m 1ft sreat ~t .... t Ion 

may INd to I'IJmmtJt\Qloglc p".'ya'.". In ft.h. ngll"'d rec.nt studl_ by 

Mor'9aft at .t. (55) ha. Ittcwn thttt ,..~. , •• yeacctt .... c1. Is _t 'genle 
",,~""'jIi ._-

In r4tbt>Us, lInG tn.t tNt prevloua f.U..".. In thl. respect..,.. ckie to the 

UN of .~ pol,aaccher.de. .Qn tJte ot"... ~. the lIIIIOUDt of uteri •• 

..,toyed.., bew bftft lnsvfflcl .... to pI"OCIuoe ....... t. titer of 

_tlbed1_ requIred to __ ..... the ~ for Whlett ....... ItJOklng. 

~'ftQ that .". anI .... did IncIMd .......... ltl,aed and that ... Ifle 

Mtlbodl. to • d~.t.lft COlIPI- ..... 'GI"IilM. we .., h.ve faUed to 

detJoMtrate d\onga In the blood Of" bcme ..,..ow bQc .. _ of the operation 

of en ~Wtt. protective MCI\.,I_. 1ft tbl. r~tWd. tN.t adrena' eor'tex tNy 

,lay. ro •• fn the ho.-tatic protect1 .. of tM _t ••• against the Inl.UURCO' 

of lao-antlbccH_. Invest 10_tloM "avo d..,.trated that tho edm'nistr.Uon 



of cort lsone to intact or ...... 'eetOllbN ..... blte "~Iv'ftg de J Iy Jntr.cut­

... InJeotfone 01 .nflg_ .~ gr'$ .... ytM rtI!NUtng ~tr.t'one 

Of elrculathllfJ tfttUl'(xne:t ~ 1.'bltN tt. d;tw'opiHnt of cut~ 

~ltlvlty (~kj)1f 

In CUI" ~lmenta It ,. ~tt1u,t ftesot hre ntl.Wl ts MOdMt MIt. 

out the ",.,hUtyof .... worhl,. hypo .... '.. n.. f.t tftat .. ft~ve feU. 

fo ~ ~ ....,.. ",pop'.'. I •• ,... .... t •• _tqI8. ""IfIg abttw_ 

of· ~I~ Don. .......... ~ blood _Itu ~ dole not f;MCludt the 

,..lb1 Utyth.t an '_unotcgle AlChenl_ i .... ~U)tG for hypet"'$enaUlvlty 

..... nOM '''wiving h~letlc tl ..... In m_. Cl f.,lcally .1$0. ,t I. 

,..,..thet tMACh hyper$OJtOUlvlty r'Qact1-. fol'ow tlwt~lftlstri)thm of 4rugo. 

Evan ___ ,. ... ,. It to d~trat ... ~Ifl. i~t091o __ .i-' 

",..... 's ~Ib'y ~ . .c .... ,. 1".-. IndlvldUa'. that ,. ...... thee 

p.rUouhll,.,V ~pUbh •• TM .. I. ~"., be ..... of ""'et,,.ty 

grot..- ~tlblllty te tt ... ,..,...,..tIGft In ~ p.nonta. 

c. $tudh.- wUh ~ ti.8f'T0lIl MtI"" •• 

IMt~.tnd &~,.t .. l.l •• 
.....-...r1 .. ~'I!!t<';'~;,~~~~~ 

The 'n'tUllltftCU of bone ~r __ tlltiIW. ~ the perlpher •• bloed and 

l10mI mar'NWol ~I .. tal _, ••• ____ iMd In t,.... cUff ..... ' .. ,.,. 

atttnt of· .~I_ -ent'''''''''''' .... m~ "NIl ~ 1ft 9ul .. , •• , 

.. tl ... , .. bMe ~ .... ~UiIltd h~r_U ..... ent ........ 1t bone.arrow 

..,.. ~ 1ft aiM .. 

$4'''. 8uepomelOM Off~h. , __ ~ ~ ~ .uhlHled In .~t 

~tlOJ\ wUh Fl"'IJUftdts adJUYMt aM ItYeetw iJl'tc _Iu'.. For prooueHet\ 



-el-

of Iftti .. lne ~ ..,.,.. ..,.... I~"""" ·bOne· ...,. .... "'oy.,. 
varylftg aM)Uftb of beine .,.f'()W ,.. .Iul wore iftJKted In dlffer_t apcl •• 

SCheduI. of Immunl".tloft for •• epec' ... ,.~ 1ft T ••• IV. V .. Vt. 

For _tt...,...-tt bofta ,...,.. _I ....... tht titer 0' hlMQlplft .. 

deterMined accordl", to tbe tliMMlc ~rlbed bykab.t aN.1 M,'fliet" (51), ... 

w ••• rved to .,. • 1 ... ~* n. .tl ..... Iao ~ tM ........., of 

.,..,t ..... ocyt. as,'"tlnl .. by tIP1Jt'opr'''. ~J.. Sla'tar tee ..... CtJfttrol 

ftOf"lIlal _Ine serum wre neg.Uve. 

Two to' five III. of th •• t ......... thflft lftJ_tld d.ltV by lftt .... .,... 

01" Int,...,.UOftM' .... t_ few per ..... t. 5ft..,.. £ ..... , •• th of ttta 

rKlphmt enl •• CGUld beavole'" b1-J_th'Q tM dON of IIIM'Mr. InjectM. 

'ft _t IMt .... NiMitY<Gr.. tb' ... rtOt ,..., ....... ., the .. a ••• couhJ 

tol .... te .. fIUCh .. , ••• _ta..,.. ." ...... __ 1' evwy day for prolQftged 

pcwioda. 

At tMt .tert of ""'atucfy and age'ft at ttwit '-19ft. of the blOllHil cb_g_. 
","lmoM of the boM ... row.,.. IIbt.'* by ...... _,Iretlon of tne 

proxiMa end of t .... tibia In rebbUs lAd 1ft tht .t~ In _t_.towr 

aU, ..... 01 blood .1ft(S bono II .. ,...., ...... t.1meet with lll"19ht • ., atein. 

re.Uculocyta counts ..,.& done at arppropri.t. Jntery.ls. A'l blOCd at .. t .. 

.... ~ OR c.alated Bpecamene cOh",," by cereSl., pullCture 1t1 ,.abbl hi eftd 

frau the ju;ul.,. vel .. 1ft _1_. 

obaW'Vatl ... 
• - • 11'. .. _ I 

.... yoptto.l ... _'M tION. ·marrw .. ~ for _ ."V tn. CIOUr...., of 
.Ar'tfIOur L .oraterl •• 



Ani mat.. I>fIf of 
InJKted Inject 100 

Group A t 
t!; ~ 

;0 

'1 

Vo' .. of 
UMJl.tcn 
tnjHted/ 
AnI.' 

~.Olll' .. 
2 .. 0 mi. 
2.0 lIl. 

O.~J .... 
1.0 td '" 

~.o.t. 
2.0f31. 
2.\'J al" 
2.0 mi. 
2.0 lit' .. 
0.6 .1.· '.0 mi. 

0.5 01. 
1 .. 0 mI. 

~of 
tflJact jott 

.-. "'1'. _tat. GUt. 
1.4 al. &~ 
0-' ot .. IU 
10 ' 
0.5 _b.,.t. 

1'<I'elght of 
aon~ biNr,* 
,nJi'ctedl 
Animal 

10.0 ag • 
fe.O mg. 

10 .. 0 mg. 
;.0 fig. 

0.5 10 a;.O ~. 
.... cut. 5Q.O~ .. 

~ .... 
1IfUb. cut. ..ft. cut. ...eut. 
.... 1). cut. 
10 
a.5 III. i.C. 

10.0 119-
10 .. 0 t'Jl\l. 
10.0 au. 
10.0 mg. 
10 .. 0 ~. 
3.0 09. 

,0.5 .'. H> .,-,.0 1l9. "vb. out,. 50.i"omg. 

1.4 I'll. 111;\ 
0.6.1. U110 .. Cme .. 
10 4 .. :3 fIlS. 
O.f> tn' .. S.C. 
O.i) mi. 10 S5.0fllg. 
eut;. out. ,0.0 m.9. 

f{tllH 18 
... tJoctod/ 
Aft!u' 

1.00 mg. 
0.,0 189. 

0.10 Ilg. 
O~m9", 

0.00 119. 
0.2, I~. 
O.,~; 119. 
O.lirj ~ • 
1.00 ao .. 
O .. ;C· ~. 

0 .. '0 mg. 
o .IJ.O f,'S" 

o.so ftij .. 
O.~'5 ~J .. 

o. to r.tg .. 
0 .. 40 mg. 

*lyphQl bad _Inti' ~ W. p'\'IP.rod for US by thff courta, of J\~ur t __ 
oratories. 

Tti l'~t'Cwt. £:;&ef.f ... 
'\fL. cut •• autcut~ 
s.c ... , .uoout~ 
I~t Int"~I .. fy 
It), iMr.mally 



AnIma.. Day of Vo'u.'OO of 
InJeeted tAJection ft8N181ott 

InJectedl 
Mita_ 

t 2.0 mi. 

7 0.5 mI. 
1;~~ 1.0 at. 

j 
<:'"~ 1.0 mi. 
I t.O at. 

~;;2 ' .. 0 mi. 

R~teM 
'AjeetJon 

1.5 .... ttl. 
0.5 el. 10 
10 
$W. cut. 

SW" cut .. 
to 
to 

weight of weiGht of 
.$oM /$\...,.., ~ lll.d Ttl 
InJeeted/ tnJ_eted/ 
Mtmet Animal 

100.0 -a. 1.00 mg. 
~'S.O ~. 0.25 l'Il9. 
10.0 at· 0 .. 10 l'!II9. 

to.o 1Ig. 0.10 mg. 
10.0 mg. O .. to mg. 
to.o mg. O.to Mg .. 



3.0 1ft' • 

35.0 13 •• 

3.0 mi. 

4.0 mI. 

""j:~.O mi. 

C.o mt. 

l~Oute ·of 
InJeetl"" 

1 .. 0 m'. tM 
... 0 .1" .ftt· 
2 ,it.- If) 
t .. 0 fll. .t 
2 att. to 
1.0 #J'. at 
:2 •• tee 10 
• • 0 .1 .. I~l 

1.0 ~I. at 
; . , .. It) 
l I'IIt .. llt,\ 

1.0 "t. .t I 

$Itt.~ 10 ~',,~. 

c l:Ii t.t '" If ~,~ :.. 

2 .It_ t,·, .j:',' 

1,,0 fitt .. 411' 
,4 ~n. It~ 

,t\!l)lght of '~SU.1t of 
~. t,~ K.t.~ 13 
IftJRt_1 IAJec't" 
Ant.,' 

2,.0 glt. 1.0 m~lt 

:::.0 s-. 1.0 ~. 

2.0 ~. 1 .. 0 -.. 

e.o 9". 0.5 iIiIg • 

,.0 9M. ~l.5 ~. 

4.0 ~ () <"! .:) 119-



of S.P mi. of antl-rabbtt bOAt) tUN'OVI ..". prodVC~ In gul .. _ ,lge. ere 

,..eorded 1ft T.,. Vll. It., be ot..rvtd that th •• tS .... pt'Odvoed 

profound l.u~la end tl\r~top8ftl. IA thGMani.I •• TM~9Q..,.. 

m_IMI within '5 to 60 .trwt. aft.,. the InJ_tt_ (FlU. 2) lind ,.....t.ted 

ftt cerhtln ,.·t .... fot' "verol hOun •. ~ .. Inl.t ..... every d., 

preg,..fJhm __ 1. dowl..., and Nfl macl.' OA tMthlrd dar. T~t.". 

upon the $" doe.. ~l. th~" tUtt0eMnte In the deer" 0* __ 1 •• 

A stUdy of the pottneY of the antl~ Oft thlt '5th d.ty w Injection "'.,.8 •• <1. 

In SQ1111 ,., ...... the ... profound ........ ch .... tMt we .... ~~(~ 

at the at .. t of the _perl"...t. AdIII.I.tretica of ftWIIel gul ..... pl9 • ..,. 

In ldeftth:.ea dOfHtS f.lled to pr~ .., •• ,,,U Icant "'etotoglc .U~ratiorl$. 

Anti-SWIM Bone Il..,.ow Rebhlt s.r •• 
1 Itdlll II, 1'1$" I .MI, , ........... M.. .11', *_111 I .It ..... 

1ft four SWiM. t"'eff~t of ·bGne mr ... I",-'t antl_,.. .... ~t 

entlr.'Y negllolble.:,)8Uy duIta ·01 .. llWCh .. lao.a ., ..... .-lnl.t ... 

Intrevlttlously end \II tot •• of .. alJC.\b .. 600 fli. Qf Iftta..,., •• gi .... over 

• perlod of4S dcays wIthout algnlflcant ~toh'9lo •• t.,..tlona .• 

HtMeWl", ••• \IW'tt tlt,*J.¢~ NtCtl. to tM _U •• 1"UlI .. GbMrved to 

~ur .par.nea"V in all four _1M.. Ttda ,.._tl .... char.,ter'" b, 

f h.taM nti , dy8pnea. vcaU h\'i' winery eM fGCll' ,neont...... CV0M8la. 

at.'a, and eyru:ope. w.h_ It ..".,..d, th. A.tlo" appe"" IflWedlat •• y 

folt_lng the l"J.-:ttOft 01 tM MtI ... end WU CQIIPlet •• V dl_apa ... 

within I; al,.t. ,,, two Qf tM .. 1.1.. Two· other _I_Ie dlllet dwl,. 

evch .. "ctlon. t_. react ........ ..-.d...,. but not abollPed. by llrat 

ebecrttlag tNt l2fttlMrUmwith MJnIlet _1". .f~. 

A.ntl~'t acne ~ hIM ~ 
t ¥idA .. .......... I.., " •. 11 .... , ..... itW'." .. . 



'_hl Vll 
~~~'~"',~1'1"~ 

t};\/!.!c';J,;'lAl'':: Q!l"fCT 0: A $INSli IHnWfi.~~ tNJicr'Q~ o:'Al'tr'''~lT a(~ 

PWfi(fJi# OOtM';.A 'IG ~HUt\'< (t1 M BLI)Of) ~~'TS 

R.U tnJ~tlon 
Nt;!.. NO.. T tfOOc 

I I ~·ON 
;~ft~ 

,~ ~cnt 
Mt~"$ 

f~'< 

oo'fQf'Q !Ii? 

Aft ... ~ 

.3 ·~·cro 
AI tef''''' 

I • i'lefQf"(;) ~.ii.. 

Mtv·* 

~,~,f tef' tillnt.tt~"' 

L.vl~'" HlcP P.M.,M.ts !\\ .. " .. C. V .. P .i~.C .. Pt ...... t. )I .0' 
.per cru.~t;}.. per mi. p.,. cu. _. 

'1 /' .') 4.QQU !S.e;oo ;SO., !Jeo 
3.a * ~ .. 900 3~;; .. O 170 

'''If I '.550 :>.,590 ])n .. o 32.0 I .. 
2.1+ "' .... 2,t~5 , .. ",5 .40 " \ . .. 

10 .. , ~'1~~;t25 8,100 }6.0 .. 
2.t;.; liS ~~.~ 3S;.O "" 

9.2 2.9,0 I~~.,;)OO 
,2 "',' .i :;(, 2.,;,J.;j() ~).O 1')0 

10.7 5.~.;{X, 4,000. ~9.5 .. ,. t ~ r.! "190 40.0 ... 4, . 

1» ... "; 1'0,.,0 m,lnlJt(ie .. 
V .)';\.fi. j *;z;olymc~~~' •• h!u~~t. tneh..tdin,~~phll. ~ ~<lioc.?ft' hi. 
,(.~.U.S ... :\~\I(;hlar Cl&t la lnclw:nng ~Y't., ,,~tlOtrft •. ~ pl.- eel ta. 
".P.R.C .. , VOltoflO of pec:~~ ~ ceU ... 



8 ---A-_ 6. 
-----___ 6. VPRC 

------- .&. --------
o 

ffi4 
c:L 0 
o ~. o . "-
o 2 '. PMN x·'. --.. --

---_.---
---_ .. _ .. -.- .. _.- .. 

5 ml.I.V. 15 30 60 
MINUTES 

""" a. 1~1" •• ,..- of •• .,. •• Ifttr.~I~ __ 

·of .. , .... ..,u ... ~ fIU, ... ,I, __ .. 'M .,* vi aN&i*U. 
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quelltetl",eiy la-tlc:«t to thoa. CbMf"~ Iftr.b'tstnjected with guinea 

pIg _U1iI..-um. HOinwr •• 1«dl.,. cbMl«' ...,.. .'$0' ,...,.\Ied tllledl.t •• , 

foU.ln9 th. lntrevencutJ inJcactlOft Of n ... _,,.. .,... __ It (Tab •• VUI). 

,,'then edIl"tlotered M'ly OW" 'Mlg pwlodS Of tl_ ..... ~" ttw Mlula 

rt)C(flvlng IfttlAf"UII ~ ~ .. Ively ..... c (Tab •• ax) •• .,. .. ,. 

.',nU tca\t on ..... In tMhotIoItolJl" C«itent .,.. otiMrvH In the Group 

th.t roe.t"" nonml 8wl_ senn. 

At the hel,ht of the __ Ie. blood . ...,.. ~ tIIlc;ro..spherocytosls. 

ltM'kQd anIsocytosIs 8I\d lin fftCf"MS. 1ft t,. It""be,, of retlCUloeyteth In 

addition. m..., b~lllc: and nucl_t_ etytnroeytd we" present (F Ig. 3) .. 

,...ith«" ~rtt .. Mr JtM1d'." ...... ved. 1M tot., hNkOeyt. count. 

Mow' .~a1', ......... d __ tftt, to _,_,.... •• the m.n ..... Qf. 

~VGI ... c:.I' •• PoI,...,hoftw:INr _na eIther 6...-._" or .... 
\mch~. T~ we it prot ...... feU In tile voa..-. of pac. ,.ed e.lla. 

HO'ftwr" ~n the Rho ... l. of InJectl_ .. ch-.ect from !} 1'1'. deUy to 

:5 1ft' .. bh •• I,ly" ... Inc,. ••• ". ~ In the 'e",.' of packfMt red cel •• 

(Flg. L.). 

uf tM five "",.t. thftt ..... I_J_ •• aUy wUh the .tl ...... tbra 

dlttd of -.1.. Eedt of t ..... enaN'e ............. tot •• of 70. eo, fIIft4 

£00 mi. of the ,~ ."'utI OWlt' II ,..1_ of 14. I~'" 40 _., ~t'".'y. 

('In ,.t mrha. the .nternat vllf.Cef'a '~ed pat. and __ h:. The IIWI' 

ebO'Mtd .. 00-9 .". ... MC. In .1' tM .... 'the b.,. marrow In ..-:.h CGGe 

•• red .w:t ttyperp'.tlc by 9f"OR .-Illation. 1I1~lc __ Inatlon of 

the bGM 11\.,. ...... In th •• _1_1$ .. ttwhlttGht of_ta, end .. few 

dave preceding deeth. ShoM It to be hyp .. e~'h"'" wlth_ lave_o 

~ of I .. t~ eryfhroeVta:. MSny of t.... In IIlteel.. f'.tO etHlfto_ 

\fIIf". ~ Ingr __ Iocvt_. 



-t 
~ 
.~ -

c -£ 



Tabl, ax 
~.~ I .,-... _.'" ~ 

Rabbit .nJ~tlon t",.,*~ytd ,. ,~p~,,".'$ M.M.C. V.P.R.C. PI.te'et.)( 10' 
NO. .~ TIM p,." cu._ ,.,. .t.. per cu._ 

!. :1; l!31. lefor. 15 .. 0 
After 
-6 dav· 10.2 
Mt(Jr 

-'~l ~fj ';.5 
~!~. " "l' I~' ,. t3~f<;;, .... 1':,.0 

Mhw' 
-to dtllys 20.:2 
After 
+.' deVil 1,1 ... 2 

~ ;,I. :> mi. Defore Hl.; 
Mt .. 
-3 days 'n.t 
AI t"",. 
.. ao d41S tt~.3 

l. •• It. 
.,/ mi. Before 1 ,,' .,. 

j'l,f tOt" 
~ doya 8 ,r. fit',) 

Aft.,. 
-H d..,. ~:t.O 

;~} .- ;; I'd. ~'Qf'. 
,., 1 
•• ,.j. 

Aft .... 
"'1 d~ 12.7 
MtfH'" 
.... 5,.> days 9.0 

3.«<1 

a.200 
l~,,.oo 

~c. 

~.OOO 

I 

l .. [:/I!~ 

17; 

'.800 
,:0<" 
~;II 

.,Goo 

8.(00 

l'lI'~ '4-,"" .. ,,; 
I,~ --

11.400 

k,.OOO 

iO.160 

8,280 

IS.ia'OO 

13,000 

1.~A? 

15,$'25 

'4,500 

4.600 

'l.t;OO 

,':f $00 • ''tj -' , "~ j. 

":<1)8 '.&Ii J. 

IO,OOC 
---

,6<.0 

.. 5 

al.o 

42.0 

11.5 

23.0 

42.0 

34.0 

'S.O 
,w+.,Q 
"!:If"'! .~ :It ., 

?O.!j 

40.0 

18.S 

21.C 

550 

ISO 

;;.x;o 

370 



,. 

"'''''" , . .. .... oJ • rAbbH IftJtct.o "ftb ~tI"'f"~1t 

~ ..,., -lne~. Nota ~ '..,.,*1 •. ~t't,*l . 8ftd .. 

nwe' f"'OIIf C*' t .. 
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F I ,ura 4. tNnge'n 'thU blood 'Of .. "'. U f • 'owlns pro~n&itrq 
In,t~ 'ftjocttoqe ~ - ....... abI)lt ~ _,_ • 

, 



UI.C\M l(prh 
I '11111,." , 1m" 

Tho pracNctlgn of .'.'. Qf the ....... n. b1 MOM Qf .. ttl,,_I_, 

regard • .- (If the I,. ~_ wotdel " ,. '1$1 .... 1. me .. for t ... stUdy of 

too physiology 01 tMt blOOd 'ot'lli. OI'1M$. Suntl"1 (58) 11\ 1904 reported 

t .. ~ttnQl of IlplUqnt bone M.,. ...... _aU .. 1ft r_lt.foUowlng 

'ftJMtlo.rus of .tl ..... ,lt ~. arf"Ol:r ~~e _t'\ftIl. Ne nthtfTtt1 to thtt baM 

...... pl.chtr· ... one QfltGftUA ftp'4ttIQl\fNlt the ..... ow ., lIat ..... __ te, 

and JlljlM'1 and dGStruGtlU\ (;11 the t._h.WI) C4'lsft. .!lora reQOAt ty eJorkl8ftd 

end .i$U.t,.~ (4Si) ttll.,. elolfMKi to produeeop •• la of ttw bene m.,..,.. In 

r.bb't. by. tM use· of .. tI ..... abi.'lIt bcM tilarrow hWae Mf"um.. 1ft Out' .tud •••• 

~WIW' • ..,Ite the IdIIl",.t,.atlcm of MfItUt,h ,. 100 .a. of _t'.CfI"UI1It O\I!IIW 

.. ,..-Iod of 40 avs tho I:Kme """'3" atBI ftOI"We' or h)1MWcelhd ... 

o.,Uo tnt.fel fur. t. produce ., ••• e of t. bona 13"' •• tM _tl-

Mr. _pfOJ'Gd~t"'l_ did canteltt .ant 1'*'1_ to .,' the fOJ'1llJKl 

.l .... t. Of the blced.. Foil_IRQ' delly tftJKtI~ of thO entl .. l"\Ia" 

profoundllA~l. dewlo,.c. TM .,_1. ~.a.lwdy lite,.. .... tho 

daUy tftJ.etlONl .... ccmttaued.· It w. htemotytlc. _ dteldHly not hypo­

,Iastt. tA Vt .. ter. f~WW. It .. ~.t;,I. tel'" .. teftt .... 

"tJoetlon 0' entl ... ,.. wee ~ ft"'Clll dellyto a:.t ..... tc.y Iftterva'. (F Ie- t~). 

A almllar type of -.Ie ... been ,...vlow.ly ,.,ort- .1iJy f)~ (~). 

Lw~nh. an4 thr~top6ftI •• 1ft lIddtttllm, W .. obMrved tn tM 

rUbblts ;'."'ately followi,. the'ntr~ Injecthm of tNt anti ........ 

ThIs offHf. howeww ... only tr_Story In CMwut to tM ,.,..'stent _d 

ewn I.re.lng ... 1 •• The l.u~ ... le .,.t .,..... to 1M more pr_IMftUy 

dl .... eted ag81Mt the po.JlICrphonuc ..... eelll ttl_ t. t'f'OPhecyt-.a.th0W9h 

~ too _re ... ,.,(;.<: In nU!:tbft ..... In Mvtral IMt.....itlCrtfy Ifter tM 



~IMh1f:J fA th~ InJ~th)ft •• hcft~r. ~e ·~of cl"*,atln; I~yt .. 

~Ined ~t {i,f" In."(u •• d .. "'1~ ~ln.,ItQ ,,,, the 'hr.,t tNtt thO' 

mU.,.. tJtl It ret.'m.d it. flblUt, to pr .. 1<it.4GO _ (wQMpf I, ~.... hN~ 

PlJAi. (t*l -*""5 .-of 'f\I.tl_. ,nq t ........ tl .. It .,. ... 

P*'''. that 1ft ' ....... to . .,. ...... 'I'M ....... I~ u. 
pt'Cdwttvlty te. ,.~t ...... product •• In cel,a 'ft ..... , ••• 1' 

.~ .• p.- • to_ .. t.'ntb.I~ ...... , ~ ,.t_ clroul.t 10ft. 

Atltnrltiorre 1ft .... ~ of , •• ftt.,. ~ too ..-1.,. to at tow .,.,q 

"'Iabi. ~h.1C1t11i to .. dWlved ",... tM ~~n .. ~. iUffl. 

It to .tY tt\Qt ~ ........ ___ • ",r~~t the stwdy. 

, .. , It •• evt-.. flwIt.' ...... tftt~~. ~QW 01 ",abbU. "'.~ 

.. ~~ .tl~ •• tn t ........ ",· _1 ... t.'" ,,~. Tbeo -"tt-

bedl_.It ... , t,'*I .... to tn. f~ _t ..... f>f thtl bl~ ~ 

1ft tn& ~ 1,'It~, or tf;l their ~. or to."". Dr'~.' Itt .. (!;10) 
~~, 

utt II%tJ# the~.w_ed ~rytru-oSd •• fold ~ pI6t.htt~<n htthe 

~tt,er,.~ of r.ts to pnildUClt ~lllo _ •• .,. 1ft r .. tta.~t'Y, 

ttw 8fblnttJwatfon fif t~f' .. 1t .th~,.\lili tftt(£) ret. we fo"-~ fIV ~ 

pl.f. oft'M ...,f~tlc ..... _ 1ft ,. __ ... ,. •. f1ft4 .. ,. tA ~ 

bleod. SlflH ... ,,. .tl~ to •• o .... ~ _He·Qf fa. boM ~ 

•• utUI,Mid "V Ir~ ~ ~."Id ~t ••• ,a t_ ... ~ 
lAd. f~l. In tM btOtJd. ~'y~t'n(5i:;') if_ ~ ~ 

p".'. of ttm .Iold ~l. ·Of the ~~. t~_ hl gut .... pl-p by t. ~ 

·Of _t1 ........ to gut._ pf9 hN-~t_ proti~ Inth1l ,,""t. ThVII. It Ie 

.'48"'-'- met ttlQ tu1e ~r_ WIJ be prof~ly ., t~ fo.l.'.. I*"J_t 1018 

of an •• .." ~ lIIatMt ~. or ~ (if a. uUul .. c(,.tltwnt. or 

4II.-.t ~ Of" ~ of thef~ ehJmaftte of ~ bl~, ~;OWV'flt. th~ 



producthm of ~I.t. ept.,. of the tK1M ........ t~tMrwlth the 

e' •• lcel pJctut'e of aplstlc .,.1. by the "'" 0' an"...-- h_ not • vet 

bMft r4JPQt'ted. 

f'olh_tng tne.eatudt. (,~)~lIn he .... tlv.ted the hypotheal. 

tMt .......... t.o t'aUvtla 01 tM var'GU$ fc#Ud .,...,.. ... of tfMt blood 

ff'Qlt the clrculathm by __ of .. ,-...-Iogie ~_t_.., t .. to 

.-rep'_._nt t ! hyperpl_taof the __ .....,.. UMter .. pr'Ol~ st,... 
of""ht MIf1' the .~ marr_ .., .-IUaU, ~ dep'eted end 'In."y 

..,.. .. tttd. NVMl1ng It tt.r_ tf._ NdutJ:t1ca or COfItP'." ~o oft"­

cellvler .I~t t"wl ved. ' .... Un hal .d~ thta ~t to lIPPly .tso 

to df'U9.I~ hVpopl.lc ,...tl .. 01 the ~~. T ..... 11 Ilttht 

or ftG ...,.I_t ••• vl~ fGf" the ~t tnat fbI. ~_I_ epp.l_ 
'ft Inat ___ of d"\19 __ Ittvlty otbet' ttl ... by Me'egy. IftdeM. ~ c.-

ot t\GItOI.,th: .,~ cen be e'ittlti _'ch 90 en for yoen with" ... kedl., 

lacreflSed ctfvtty of the bene ....... wltbwt ttt, "vel~nt of erythrotd 

_'8$ia. 

In rvgrd to the PeftCVtcpeR'c .,oct ~ f\GnU1 aiM ...... 011 the 

blGOd of rebUln.. It ." ..... thet .,., •• dl,..,.ence .r ... Sa thl. ,...,lCt. 

il .... the ~tr •• lon of he''''''. Mtt..- by, ........ (60) .~ 

,...t IClftll ~ bMft ,..ported In .. ~ ..poe .. (6') • It h. __ 

shown (6~) thet ~I tuqft", doe 11$1. ~ p ..... ca1t.;" _t1.,..blt 

p'a.e'., IlfMt wytbrcc:yt.'.ton tmlCh .~ ~ytopenl. fIftd -.1. 

In rabbits. sw;n ,...: ......... lao ~. ocwr between ...... r~ 
~·tlill ... --.... n • HI'; 

taOMa, IlIAd swine (.4·1). 1M alplHCIIRQIt "I' .... studh. wltn .. t ...... ~ 

_tl..,..-..t t~..., ... " pt'Cf*"'ly I~" ,,, tho Illbt of tM 

1M I...,.. of ~ heteroPhU • ."Ubod'M. 



o. Studl- on the To~JG Uf.cha of eh'or~'col. 

!o\ethOds and fA.",,,, i.hit 
.... " ~:.·iI-. 'i. I "~w,.,-~. 1* ..... 

Studl. 0# tM d't,.... 1ft theb.OOd end .~ .. ato of V-th cfVOUt'lQ 

~lIng ,. ....... IUd. In 4..,.'. of .be ft¥trttlorua' ..... , .. ta. 0\1 .... 

~.eo. or t te ftdh.'ne lt ~..,. .,.. *. In eonoentrat'ONl of I, t:. ,_ 

.. ~ ,.. cent of the dlet._ .... 1ft , ••• 1(. "I'M control ~ 01 

MI_'. were •• lnt.lNKt ·on ~. beUt 'f" ad "btn.. 1ft ,.t.,. .tlJdl_ 
~lII •• t.J ". ........ 

•. ~ control "roup we pel,.-f. wIth the· t.t .group of _'Me'. to ntt. 

wt ttte Ift.flUlff'lCe of .'.1'1"1.1_ ..... 

,.'mer of .1. t.aYe shoIn (54) tnet·. t_ .'.tetratlon of tftyrot4li 
1U '''.IiI _t.... 'ft rete _lnt.IAM CIA • d ........... 1 .. ., • restrIcted _torlc 

'nt.- '0 fotl~ .by • ,.t4llif'Md N"''' ~ .. '_kof*\la. ~i. 

_Int ••• r ....... '.U. dtat ( .... '.dftfJ O.iL~ of "'eeted th,rot~.) 

to _tch .. tIIdded cfl'or...,.tcwl <_ of the diet). 

_'.'a . .. ....... 
~h_.I)f '75 ou,,, •• _I. ".",,·01 .~'eys1ia Tn .. with'''' 

40 .. e')O. 91"", "'4 f.AIed. "t'tMtr ... ~ ......... ,y .n .11" ..... 

DI.t, -
A baHJ dl.t Of t. 101 'ow,''' ,....t.~ltJ ... U1Md. CCIIIMin 

(SMltSe". bat .tCGhoI .t ...... ). ~C ......... ~ I~. III .. It .Ix-- ,_ 



~. 

;.1 

5 

MI.I. 
t;.mp' tIV·~ 

10 

'0 
t~_.' Dfttt 
o.al tn ... oaRt.'"I,.. ." dl_IM 

e.at olG1t 
&_1\':11 dl~t Ct.lfttel,.,"G '~41_Sn~ 
e ••• eU.,,,, contabt1ns ~ Chlor~Jco' 

~t Clot 
~. ~i.t CVftt.fftfftl JjJ; d\l~"u.htmlocl 
~. (HoOt pn,ir_ft,tG·wUh Group 2 

e..1 <:fl~·t wah '" .hl~~le.o' 

a.a. diet' wUh !}~ chi .... ~ICQlJ 
t~tl' ¢Ito!' p~I .... ,4tf with ..... iP r~' 

~I dlll)t with o.q'( ddtco. ... d thYAld 
~at" and :i2'):(. ~'Qt'''Mr.:,loo, 
e~. dl.twUh 0.&) _.~tftd tn".cld 
~ 



vlhllltns ""' ~ t'O ttl'_ tilot .. foU..,. (~t .per k1toer_ of .a.th 
tbhalA hydroenJcrlde, .e.5 IlGd "l~hw'ft# (";.0 S!SQdnlcotlnlcacld. 60.0 

mij., py"l~ 1M hydr'Cidt'or'ckI. 10.0 til ... 'cha pentotneneto. ~i.O ~ •• 

1n4'18ltol, "j.O *9.1 p ..... ;~olc .I~. 5.0."., ptOl'"Oylglut.lc .old, 

':;.0 mg., ehoUne dllorldo. ~.54 get., vlt.'" A. ~.OOO .Its. vlt.-In 0, 

.4.2!:.Q ""It". vlt.'n E, 1.6 ..... $t.tftK. 1.6 1fJI. 

Sh.dl.-. 
I' I 1M." ..... 

TM en1.a. were welQhed .wry week. AlJhenwttolGSte d.,t.,.".im:tIONf 

\!itef"G ~ fr_ fr ....... lng hd , .. 1ft blood .t W'e@I<tv '"tervol. Of' 1lQI". 
oft .. If InlH.ated. Tho a~ for ttl •• termlna'ion of n~'<*ln_d 

the entneratlon of ttl. leut~r_ h...,. ~ pr4!,vloua Iy ~tMd (P.18). 

ON...-vat IOMI 
•• , M I III , • lit! iii. t "" 

{;ft III dlot <'*'ltahdng 1% of ltd,.I,.# II ,..trdetion In t ... 9rowth of 

tho mi.t •• _ • .,.. In the thint .. k,. Upon wlthdt' ... of the dNg 

frott til$' dh,t In the fifth ",k. tn. ,..t. of growth ~e lioln oe.a.reted 

to eque' the r.te ~ S...-tb 'tilf ft. _1-... lott. eCfttrol V"*P (F tS. 5) • 

lw sing If h~ .. t .lterlt ,.- .,.. ~ '" t_ f~yt. eouat .. 

'ft eno_,. .,...,..,t. th,.. S~., Ill,.l_aa i\IMh. _" t.taed,. The 

CCilfttrol S,... recetvtd tht ~.MIt •• <n.t tel .. "It .... d the of ... two 
',,".111 ....... i .. _ ' •• 

grwpe .... f<flPtCft • <fl.t CCftt.'ft'ns '~of 'jc:U •• I"~" .. '()I"' ...... ICOI. 

r~tive'y.vf greill •• ' Iftt ... t ... tM c,"l ... Whlett ec~_ 1ft the 

d'ti .. ~h:o',..f_ anlu'II;,.In ttlh, i~ ..... terdet.M t., thll r ••• of 

(4l"CWtn . .,. flrat ~,.ved la t~ _~d fi_~.(F fa. ,j). Th ... 1in1mals 

.wl~ .. ""re to.xic .""'QIS~If.t., by ~h., ..... lna. dhJ ... tOf't. 

dhrrl*l Md ~ttl~. TMlr f.urlt.'a p«lf', dtaeoloredbr"own" ~ ... $Clftty 

(F Ig. 7). In th(i tfdh.lne If trw,. no ch~ ..... ~ other tn_ thoM 
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, to 1.. (Ao) at f · OONa" ' .. 



PA'Vl~ly ~ibGd. 

1M ~""fJM. Of deeth .... the tWit ..... 'a ~ In 'Ig. a A. It 

,." 1M noted thet ~ .e. .md of .'M ...... ·~cf t. ani.'. ,....1,,1"1 

cnl.~IGO' bed. en., • .,.,.. t,..,.. .... dHth 1ft tbtt -dl.f." tjrOiaP 

at tt.at tl..A ,. .... 1_ 1ft .. ~ OOUf\t Of •• or .... lco.wfed 

.'ul ••• _, • ..,."'" ........ wIth: t ... 1ft tNt 0 ...... ~ (Fig. 6.). 

The alpUIUftOO ef t_ ., ....... 1ft t_ tot •• '~t. GOUftt ef 

tho_f.l. ,ed d1'cr~I_1 .. hi ac» M ••• ".t.u ~ <If the 

oeourr ... of ~ ~x ..... 01.".hQ. 114 •• ~t .porl_nt, 

theNfGN. fhe S,... of ani ••• *M ." .tor~.nICQI In the di.t w. 
_~aH by ..,ther .voup Of ,....,od _iflil •• whh:;h ..... ...0 1'W.In.1 •• dl.t. 

By. thl .... the Mlorlclnt ..... ...,. two ~ W88 appracltNtei, ttw 

'Ig_ 9 A &ttows thet the ... t .... U. 'ntbe rat. of grwtb of t __ lu'. 

in the hfogf'0Up8 we apprOMIIUtG.y t ..... ~t It .., be noted 

"'9- 9 e) that the <J .. t ... r .... In t_ t.t ,~ .. age'n .,gAUI .... Uy 

hIgher thM tn the omtrot •. .,.,.... ..... ., .lgn'U ...... a.t.,..fl-...,... 
tNt ""at;- h.UkcCyte ~ of ttw .......... '~'t .. ~ 
that ...... of .1... .. fa. "'. I"*P. ~ .. prof __ t.,.'ft.a ...... 
penta (Vita. 10 "" end.o a). 

wi thlA iftCnlt" 1ft the ~tr .. tOft of cbt.,..~lcol ... ~" Of .. 

dhlt, tho ~t of ~~ .. VIIfIIY ,...td. 1_ en._1 fAll$d to grart 

_ct .. within I .. 2 .... ~. _t ..... I' _I~l"'. -..elatGd _ ~.Ued. 

,.,.. ,., ....... partnlr'a Uved al_t twl_ ... ~ Md .... dl •• I,.,.ly 1ft 

better .~ ('lbl. xt).fk:Itlfever.t ... ormSM"eukOCyte eouftt in bctb 

.he ~ ..,. ,rofQUftdly ~. 
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I·ft .. studV of the: 1ft' ...... Of ......... 'co. upcJft the ,..te of growt.. and 

1_~1te ~ta of .-lIng ,..3 f4ad ~teated thyro'd. no .'ift1flQlftt 

dlffer~ .,.... observed _~ the t.t {;rOUP ·and· III c:Gf'ttrol group 

rocelvtl'l9 8 sS.t ... tNt t.M .. ~I_I-f'" dl.t. 

ot.cussl __ 

That the t_l<; $119M oth4W ttl. doath "'11'1 _crt,*, for •• utl lag 

,.,t. fed ch.cr ...... '.OI I ... to the effect of the ~. ,. cl .. from 

theobMPwtlon thet S'Udtfllgraa faHed to d$wl~ I" ttw ",,.., .. «.lfttrol 

group. with Iftt;r •• 'ftg t~t,..tiM·of t_ .,.tlb'cUt; In thti <net. mor'fJOVW. 

the Cft$.t of tMse8ymptOl1ll VI_ ~ "«plaena ., .... ~. at h_ ~ 

st.-ted (LJ) tnet ore •• 'nl$.,..thm of e.htor .... Gft'eo, to young ,..t. 
I ... to anorcm'. and wlpt •• s. ~ of ~Ina' dla'eMlon and 

dl.,. .. htatt n. baR report. (64). It la H~I. to _ppcIIM that fheae 

.. Uetoti'" ... _lnlYM to •• Iteret •• ift 1M Dect ..... "ont of 

tnt) oUr.ntery Jr_t ~ tM inf ...... 01 ch ... ~lco~. That ttl. 

9' ....... " poor .t.t. of tn. •• 1., ... tne .ou of ..... I. a dlroc;t 

effect of the dl"UG. Of' ~ to *- ether" t_h_I.~ .. ftOt bftft <: ..... 1' 

""'8ItMd. • fl. poIISlbl. the •• 1 .. ~.cO. ",,'wa ... org8'''_ 

of .-feter ...... thtl for .... .,.,..Iw .... lftl ... that ,~ .... , • 

.... partlcu'w,y.uaoeptl.l. to tbl ...... t_ •• , .... felted to ~lM 

011311 .. ~ in tdult .. ot. fod d\1 ... ~I_1 1ft the ~t of ;J~ of 

the d ••• (T.,. XU). In till. ~t thtl ,tdiaIM*' Is ...... tI .... y •••• 

tMs i8.hl~ IndlCt;t~dby thtf dUfGntMO in ttl. Inlh.nee thet th._ ~ 

..... tenccw heY. on ttt9 ret. of ..... vl"af of ttw_tmeta. 

The ~ .. 'am O'f .otlon of dllorfDPhGn'otll Gel! .. antibIotic Of" .'IM 
_ .. tOKIo -a-t .. henliln rppert.,.,. ftot d.... e~ of the C'04Iht 



T.'. iltlj ...... ~""""..',,.... 

i 

l1iru:,(:'¢Yt_ ~ W~; 
~ ... ~ -. (,.,~) 



........... 0·' dttor ..... I_. tOllheriy."e,_tM (FI,. II), ~'" (e) 

ca,"H ... &fteet of thIs _tlb1.tlo .ltIt ...... ,f.t that .tt .... a .. of 

tr. $truchi:re of P4lMv1ahlniM l,_ ._ the Ir!;t.%th cI tt.eo! I. Ch'er..-
< - -."'11 I l1li .... 

ph_leo'. In thOpr_~ QI .. tI ~tr.tlQftI of peh1'fyl.l~IM 'ntt" .... 

the snwt" ~fE. 001 t. n.l.'s·~ tnt. f~ t "-ow ~tr.ttOftl of the 

.tM cld. The r.J~t of en byd~' VilmP Ie".. bydr~.'" ,,. 

the .. hl ,.UlOft ·$Jf "ant •••• t". til fol h"l'il41 by ~Ittto. Inhn~tttM ~ 

tho VttlJi'th ()f the tntef.-II. on.y fClUr' ... t t hit it.fti ... roqut'"" of 

dllor~nfco' to fd"rt vo pr~IMI'1 at tn1t; $'h-tcturt#.. ~ pres_nCf} of 

tllrM \)1 the ftilr ottWllltlOfta , ... tc tt. formatJM of •• y 8 Wllll!k 1nhl"'t.., 

agttnt for gr"U\\ith of r::. !#(iH.. Tnl. eff.t ~fflbe ~.,,," by I'M h.f iuonce 
i1 ... 'Ii, 

of th(tlldl~iMI" ~ In $O'/Gr.' of tm. stva1_ her.en report.. 1'heaeM' 

PtJttwtay fOf" the d~r.tJ()ft 0' cht~leol In thtl b.ter'a. IIVGt. 

U$hlQ t. co. I lacs<tplcted 1ft' I;. 12. T ... o ""'vetlons ." acphdn . .., '" 
..... n 'Of..... • 

in our' ettJ .. Hq ()fi: .antl,. rata. t'Jl!e:rat'!IPhenh;:lcl app"r~ to -= far MiOlf'1t 

to)Clc thon .. Ita dh/atM ..... h.ttw. 

n. .lgnHt~ of the. ..... v.U .. Is r.ct .. yat clear. Th~ faU ..... 

of of chtor.~lco' In ttl. diet t~ Pf'~oslgn1flcent t.~oo1t • 

• U.,..t1~ ~"ed to tM pr'OfouM t"'ln~.leuk~la •• r* und.,. tho 

Inf .'*'CO of 5;l( Of d\ I~.ieo' tft t ..... t ~ be .,1.lnN. UR'" 
It be that the t~rmIM' IWhopttl1a 1$ • flCftwtlptlJclHe p~mon Utlr ••• tod 

to ... tQ(tcHy 01 ~h'ct"'''''ftrwt. The ~t1M f'fJfIl1 be rcla.ed •• r~oV'~,. • 

.. to wh~t_ dI.or~lco' ~ act", •• ty lablbU tholl:t'vlty of p~'­

alan 1M. if.Ci\.lloV'& .tWh •• ,..v •• I.o tttet tbl. w. In part tr.. TM 

InhibitIon waG not • :$i.t~ ~tlt1v. (}De. rw.8wr. 

A c'e .. HhtJONthlp to tryptoph . .,.. he ~ ~ for c."tlor~tcoJ 
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N02 NH2 NH2 

0 0 • 0 • POLYMERS • 
H-C-OH H-C-OH I~O 

I I C 
H-C-NHCOCHCI2 H-C-NH2 'OH 

I I 
CH20H CH20H 

CHLORAMPHENICOL DIAMINE PABA 

.......... , .,.t __ t. i_ .U. PABA, para-aminobenzoic acid. 



by ~(3l). 1ft tbl •• f~. CIt ........ I_1 .. 8hoM to IMlblt .. 

..-.... 18 of tryp ..... ' ..... ttr.Ulo .tct. with th$Md.tton _ IMo'. 

or tryp .......... Gf"OIdhol the ..... , ... "....4. 11M add'tho .. 01 

pftcMty' ••• lne or tyrwlM .. 1_ ef, .. ,_. 
~ ,..'.t' .... lp to ......... ,tlvUy .... ""'vatt ... of ... "'e 

.. f.t of dtlcr ...... tto. 1ft __ I.", ret • .., .... t. not c..... for 1ft 

_I_'a .. bui.'" ~I.,_ .... trypt~ ... ...-tl., _1 __ •• 
aneS t .... not ""t,.l .. ht .1Y;0., It ............. tbet .'or...,.'.' 

.... f I ". ), • 

.., ct te .nhlblt the v.ta,~I",I,~ .• f ..., ... _1" ... trypt.,.. , • .,.,.a" 
lndlvl...... a" .... lN1h'I ...... " ~ "-..Itlvltytl t. eml .. .,... •• 1 

................ <infSJ ., btl ..,. ... 1ft ....... ' ..... OA. ,.... ....... 

_t_lIt •• IIII'atta'". _flcl.tl, II'", ••• ',,..tl_to ,Rt .. a.U th4t 

.tlvlty of ,,-y'a'_I .. 01' "" .... or Mttl. 'fbI • .., ... tM ..... ,_ 

.n t .... 1.lv'''' •• 1ft ... tM ......... .".... to ...... 1ft Mture 

MO ,.eVOf'Sllt... tk:Mltvtr •. 1ft ..... ~ IM.-" the .... t •• 'e Irnt ...... lbl • 

..,In .hI ........ of tbe...... The lftfl ..... ., • t_lc~ dW'Wltlve ., 

........... 1_1 '8 vwr .It •• , 1ft tb.. ,.t ..... . 



A ~,. of ~tlOfte .... ve to ·be."..,..' before It,.......,. ........ tandlftg 

.tNI1 be hod t!f the ~_l_ whfeb _, ... the ...... N_tl ... Of dt'UI 

.... it.vtty. AIt~t ....... 'a ..,.,., ...... yl~ to DUgS.t ttult 

.... '.'n ~.t In .. 1~1"'o ,.Ioft to pr-.. ~. b .... 

,.tt.tIOM. __ ...... Of" no. the ada,,.'.t ... fJr\I9 .... of It ••• abOUt. 

UnkS with body.' ........ ~ "'~Io ,. ftCt k.J1OiIft. TI\e ,...lbU It, 

that druga ~. eonJUIato wlth<:.4tU •• t~ thaft In the boM ...... , 

uhould be btvestl;ated_ U.,of 01"9-~_f ...... Iftd'vldUal ~ 

to haV$ dt_ f~ druG flfr» ...... n.".ty .. be valuabl. tnthlSrfMPKt. 

the polS'." , It)' tn ••• t'Oldc 4t'vg ·eta .... tr.t. tr. ••• b ..... ' .. W1d..­

QilI"'t.ln ~1.' cll"G.lltt ...... nd thet tho ""'ttlng .... Uhtlty ~ Oft 

tnl •• 'octt\*e ..... Uort t. another fl.td for 1" .... tl;_I __ • It stili 

..... 1 .. t'O be 4.dentlMd whether .hIt dn1G .e;r tho ttdr'ug tl .. c~._~ acta 

Oft the fonJld ele1eftht of tmt ,blood In tNt cirelll.'ion Qt' .. their ~ 

lnthe btMe!1trrow_ Ut tn. 1"~t'9"1- of thl. pr'GIIt' •• hldl • .ay be 

~ta~ .. too upt .......... ., l_t...,..ooI18 GItha ~ m......,. 
otlMr\ff;d 1ft ~ *'"_ oultW'$$. 1'he __ I tv of dnIQ'G to,..'",+. tt. 

f't4 .s. ~ 'ft verfOUl ~, ... ~. 1.lvldWIt. mttf .1.., be 

pt'Of tt •• ., t """"tlgated. 

Furt'- .tudl. "DenU. tbe f •• ~ WhIch rflgv'etel\1llll'Ul _ .. 

dlvlslOA • .c fJlff ..... tl.Ucm ... aturtttlon.." le_ to II bltt_ UJ'K!er • 

• t._'~ of cWUQ.'''duad ~let"HCt'~. 

~t atudl_ ~.t tMt with tho ... of *' 81ngle type of 

_It .,., .. .,00 fr .... the ~.~ ~ p$tflnt MtI."B tot .. ceUvhr 

.'~"'of ~ .I~ __ be. of)t.lrted.AIlt'-oryt~th: Md _tl-



leukOcyUc ave .... ve b_ elelUd to ~ ,,'ectlve hypop •• I. of the 

erythroid and myeloId .Iements of the ~ .,.,._. ,..paeth.,y. IftJectlona 

of theM .... CCIIblned may be the uttlod .. Indt.Ic. arp._tlc en .... In tn. 

bofte fMf"row. 

The aU9g_Uon of Kracke that the tutm%.''''' rIng In ""'98 Is pot.,.. 

tlallv toxic to bone ..,.,.w .... .wat_Uet'cm. 



,~-------------------

IV • SJJfIIINfI 

I. Att.,t. hew bMft Md. to produoe ...., •• ,. 'n gulftM plg$ by the 

InJectlCil'k of .hetur_ of ....... and IUtol~ btO(.lld. T ..... att.,t. were 

~8ful. 

2. Efforhwre made to produce ~r.t'" cn~_ In the b<:ne .,..,.. 

and •• t ... tIOM In ta. blood by I",INtlon of bcIIologous boM ..,.,.ow In 

r.-It. and: .gu'_ pIgs. TIt_ af'wte .,.. ~ul. 

:;. The lnft~ of ... tlM"row _tl&er. upGn the blood tIM bene ... row 

IN. obMrved In ,...,1 ..... uulMe plge Md 8wh... In raOblta .. ~t end 

pr"OfOUftdp..,-topeft'. QGCMTM efter ta. 'nJectlon of _I .... ,411._ 
pIg antI"""",,, wIth tneoent'~ i~ "',,'str.tlon of bone 

~,.ow antl .. rum 'n r.w.Ua. ~Iy .. profound ""'ytlc -.Ie ... obMrved. 

the 'aukOCyt. and pl.t ..... _Inli ~t In tM bloocl. Tho bGM tIIIT­

r.vuled erytfWold tty,.,'.' •. 
4. The Int luenee of chl"" ...... "lcol ·Gnd ft. ffdl_S,.1'f ~ upon. tM 

rate. of growth and levkooyt. GOUnt of _ling r.ts .. obaet'ved. T .... 

.. toptfteftt of.,........; ....... end <It •• 'wed ha'r. abckttIIlnal dlat ... loo 

and ttl .. ,.... appear_to be duo to tM IItf iUlMfl of tn. drug. SignU 'Cflftt 

.It .... t lone ," tM .... koCyt_, however .. did not .,... to occw .n 

""atlon to the _'nlstraU_ of tho drug. 
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