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1NTRODUCT 08

Ia 1893, Arthus end Pages (Perspectives in Biochemistry, 1938)
found that msmealien blood, to which 0.1 potassium oxalete hed been
sdded, remsined flwid and no glot was formed. Ozslated blood has
ginee been oxtensively used in guaniitative chemicsl determinations:
‘dextrose, non-protein-sitrogen, ures nitrogea, uric scid. crestiaine,
protein estimation, phosphets, chlorides, alkell reserve end choles-
trol. Osgood (1931) described a *Uniform Systes of Hesmatologlc Methods
for Use with Oxalsted Vemous Blood®, which ineluded hemoglobin eetima-
tien, red cell count, platelst count, red cell volume, color index,
volume index, saturation index, icterus index, Van den Bergh test, white
sell eount, smear for differentisl count, peroxidase test, tugl'ii%y
test snd sedimentation rete determination. 3Jectmee of ite wide use in
many other tests, it wes thought that the use of oxalsted blood im the
Kshn and Rolmer %eets for syphilis might be of istereet.

Serus and Plasma
Serum is the aaber fluid whisch results from the clotting of

bloocd and fe used In the spproved methode for the lsboratory dlsgmosis
of syphilis. VWhen Blood clots, the fibrin precipitates osut, biading
together ibhe cellunlar elsments into » uess, which aleo contalns the
serum. Serum is expressed by contracition of the clet.

The two theories of clotting are those of Howell and Bagle,
{Bodmneky, 1938). Howell believes that cephalia {from platelsts or

tissues) neutrsliszes heperin (which normally scts as sati-prothrombin}



g0 that prothrombin in the presesce of csleiua lons forms thrombia.
Throabin converte fibrinoges iato fidbrim. Esgle's theory ie summare
iz0d as follows:

Prothroubia + ecaleius + platelets <~ throumbin
{activating enzyme) {ensyme product)

Fibrisogen + thrombin «-- fibrin

Agcording $o both theories, cslcium is necessary for the con-
version of prothrombin iats throsbin., Thrombin then comnverts fibrin-
ogen into fibrin. Vhen potassium oxslate $e ndded to fresh blood, mo
elotiing oocurs beonuse the ioaised celeium has Deen chaaged to the
insoludble form of csleium oxalete., Bo thrombin Lie formed, and the
fitrinogen remalss unchenged in the plesma, which fo the fluld medium
of tha blood. Oxelated dload will fora 2 clet uhu; & solution con-
taining oalefiuam ianu ie added %o is. |

Plasma eenb&m ealoium in the insoluble form of caleium ox-
alate, and fibrinogen. In serusm the ioniged calslum remsins, while
the fibrinogen bas been gonverted %o fibria which formed the support-

ing mephwork of the olot.

The following is sn sbatract of anterial on reagla aund the
mechaniems of the Kabn snd Kolmer teste for syphilis from Esgle's
book, "The Ladoratory Dlagmoeis of Syphilid, 1937:

Evidence points to the comclusion that $he active subetance
of syphilitic serum, resgin, is az satibody to the Treponems paliidum.
Reagin, like sntibodien in general, is 2 protein. Resgin ie¢ always

associated with the globulin fraction of serum proteln, and is osare



ried down with 1t quantitatively won balf-saturstion wvith amwonius
silphate. The aldumin fraction of syphilitic gerum is always Wasser-
=ana nagative. The sera of eyphilitis patients contein widely vary-
ing smounts of rengin, The presence of resgin in a patient's serum
s deterained by serologlonl tests, twos of whisch sre thoee of iahm

and Kolmer.

Heghaniews of the Keha sad Kolser Tegts

The Sehn test reagents are sntigea und 0.9% sodium chloride
solution, Kaha antigen is & stadle cholesterinised alooholiec tissue
extract which conteine an sctive lipoid substance. This ilpoid mater-
isl, whioh is obtained from lean beef heart, is considered to be &
phoephatide and 1s chuiﬁéa with the luni#Mns. 1% is soluble in
slooho) and imsoluble in scetone. Powdered beef heart is extracted
with ether to remove fats, fatty acids, stercls and soape. These sub-
stances even in emall coacentretions would cause the formetion of
conree aggregates inm neghtive sers. Cholesterol inoreases the atires-
tion of the lipoid particles for reagin snd slso causos the sggrege-~
tion of emaller linold particlee into learger ones. This sntigen has
the striking property of specifically reecting with syphilitic serum.
The term satigen ie epplied sclely %o its comdining affinity fur the
reagin in syphilitic serum snd not %o its abdility to stimulate the
formation of antibodies. Thie smtigen s & haptene; 1t can bdeé com-
bined with epecific an‘ttbodi. btut canast alone induce their forme-

tion fn an experimentel salmel.



When the antigen cuspension is epdded %o eyphilitic seruas
the tiseue Lipoid particles combine, under the condilions of the
teate, lrreversidly with the reegin to form the antigen-resgin con-
pound, just as any irue eatigea scombines with its specific antibody.
Bvidence points to the hypothesin tha® whea sntigen comdines with
reagin, the resgin forss & sensitiszing layer of lasoluble globulia
around each particle of the colloldally 4iepersed antigem 4ilution.
The lsyer of reagia globulin around the antigenic particles hss been
shown to bs the agent which fixes complement, and sensitises the antigen
partieles to aggregntion by electrolyte,

Kshn antigen iz mized with 0.9% sodium chloride sslution to
give the antigen suspenston used in the tests. When this antigen sus~
peasion s added to normel husan eers, the partié?.as reacin discrete
and give mo visible aggregation. In ayphilitic sera there in 2 vis.
ible sggregation, becsuse the reagin forme & sensitising filw around
She 1ipold perticles of the astiges suspension, ceusing them to form
aggregates in & solution of sultable clectrolyte concentration. Ia
the absenge of salte the surface sharge sround samch particle ceuses
the particles to repel each other. Wwhen this oharge is depressed de-
low & eritionl level as 1t is {n wesk selutione of slectrolytes, the
sensitiziag filne ocan cohere upon impsot snd the visidle mgeregates
are the criterion of & positive test.

Theoe sggregates conaist chiefly of the lipold particles,
but slso contain the firmly bound reegin which forms & film sdherant



%0 the particles. If these aggregntes, in syphilitic serum, are
woshed with eslt solution they show no further reactivity with syph-
1litic serus. These nggregeted perticles vhen heated to 100° £. for
a2 few neconds agein become discrete and regain thelr ability to com-
bine with reagin. This indicates that the lipoid is present in the
precipitste snd that the resctive groupe os the eurface are blocked
by the reagin with which Sthey have combiped. The destruction of the
rveagin file by & few seconds' heating et 1007 §. is further evidence
for its protein character. Injection of the lipoid particles into
guines pigs sensitises them Lo humsn sera protein, showlag that the
aggregates contaia protein.

Rengents used in the Kolumer test are:

1. 0.85F sodium chlorids solution

2. Antigen

3. Hemolysin

4, 2% euspension of sheep blood pelle im .85%
sodiun chloride solution

5. Comploment

The Kolmer sntigen, like the Eahm satigen, is sn aleobolie,
choleeterinized tissue extract. It is used in such dilute salution
that when edded to syphilitic serum mo visidle egzregation is formed.
An indicstor system is necessary to show when the antigen ie coabined
with the reagin of syphilitic serum.

Hemolysin and sheep cells sre used an the indlostor system.

Hemolysin 1e rabbit serun from an saimal which hae been flmsumized



sgainet sheep dlood sells. Like all entibodles, the active component
of hemolysin is associsted with the globulin frastion of the serum
protein. Hemolysin hes the property of sensitizing the sheep cells’
suspension so thed they are hemolywved when sufficlent sotive comple-
ment io added. When celle snd hewolysin are wixed together there is
no hemolysic unless complement ia sdded.

Complement is the terw applied both to freeh guines pig
serum sud to the hemolytic eubstance which 1t comtains. It is the
most jmportant single resgent in the complemeni-fizetion test. 1t 1s
found in fresh serus of mem and animale end 1ts motivity varies with
1ndividuels end species. Fresh guinea pig serum {s used beomuse it is 8
readily aveilable ssurce of satisfactory complement,

Complement hes not been purified and its chemical asture is
rather complex and st present unkmown. HRxtensive study for over thirty
yeoars hae as yet given no clue to its iatimate structure or mode of me~
tion. Six fractione of complement have been desoribed, eech supposed
to be » functionmally distinet entity:

1, end 2. Hidpleoe and Endpice. Ssche snd Altmann (1908)
found that hydrochloric acid precipiteted the euglodulin of fresh serum.
After centrifugalizstion the superastent fiuid wes devold of hemolyiice
soctivity. The precipliate was insctive vhen redissolved im selt solu-
tion. If the two fractions wers recombined the sixture wes as hemolytie
a¢ the originel ssrum, eémilerly diluted. Dislysis and oardon dloxide
have 5 similer ®gplitiing sction® on complement. The labils fraction

of complement which is carried dowam with the euglodulia pracipitate hag



been termed midplece, while ths fraction which remsined in the muper-
natent fluld has been termed endplece.

3. Goca found that & suspension of yesst cells destroyed
the sctivily of complement with the midplece snd eandplece remaining
agtive. He postnlated & third ysast-inactivable component of comple-
ment which resisted heating to 56° O. ualike the midplece and eadplece.

k. Oordon, Whitehed snd Wormall found ammonia sad smmouia
salts o have & specific destructive affect on somplement which was
a0t dae to inactiwation of sither widplece or endplece. Thay Sermed
this ammonia eemsitive principle the "fourth component of ﬁumpllmt'.
dintinct from midplece, or fraction ilnsctivated by yemst. Toda mnd
Hitause found that this prisciple could be removed By chiernform,
ether, or ominimm chloride andi was associated with the aldbumin frac-
tion of the serus. ¥, Haltsuer (1935) found that smsonia inactivated
complement oould be reactivated by incudation with & leucoeyte euse
peasion for 2 bours at 37 C.

5. Tods and Mitsuse desoribed s fraction ssnocinted with ihe
albumin fraction which could be removed by bDenzene.

6. Oordon sad Hoyle reported that sterile guines plg serwm
kept at room tempersture for e montk could be resctivated by adding
en enual volume of fresh guinee plg serum prevhuasly hested at 56 C.
to destroy its thermolabile conatituents.

Tagle does mot believe thet these fractions necesssrily rep-~
resent funetionally distinet entities. ¥P. Bcohwidt belisves that com-

plement may be 2 single labile substance veriously affected by 4if-



ferent physicsl and chemioal samipulations.

Complement deteriorates rapidly with sge, especislly in the
teuperature range of 30-55 8. TFresh serum kept &t 0 C. may show only
20-30% loss in complement activity in Swemty-four hours; st 20-25 C.
there may be 50F lose is 12 hours; while at 56 C. there is 955 de-
oresse in less then five sicutes. This destruotion st 56 §. lavolves
both midpiece and eadpiecs and is ubilized in the insotivation of hu-
men sera to inhidblt its warioble complement mebivity prior to the ad-
ditlon of a constant guantity of fresh gulnea pig serum in all teats.
Prolonged chaking csuses the diminution of complement mctivity. It fe
wost stadle at pE 7. Couplement is desiroyed at ony resction more aeid
then pR 5.0, or more mlkaline than pH 8.5; 1t is relatively unstable
st pH 5.5-6.5, and 2.0-8.5. Reletively slight concentratione of salts
with bivalent cations (darium chloride, calcium chleride) inhibit the
sctivity of complement withoul necessarily destroying i%. Oxalated,
oitrated, or heparinised plasss counteine complement which ie s aptive
es perum.

Complement has the property of hemolysing sensitized cells,
snd loses this property in the presence of its especific antidedy.

The properiy of hemolyeing sensitised cells disappesrs iz the pres-
ence of an satigen and 1te specifie mtibﬁﬁ‘yq Compisment osnnot sct
vatil 1% has bDeen bound, "fixed" by the entigen-sntibdy combinesion.

*Thie susceptibility of complement to fization by an antigen-sutidody
compound, as Gistinel from either the matigen or antibody slone, is one



of 1ts charscteriatic end identifying properties.”

The sotive hemolytic prisciple does not dislyre through
8 colloidon membrane, sad appesrs to be consisntly assosinted with
the serum protela, being cerried down with it upoa saturation with
ammoniua sulphate, and diesppears whemever the protein is irreversibly
cosgulated. The active principle is readily sbsorded.

In the Kolmer test tvo satigen~antibody systems, 2atigen lip~
old-resgin and hemolysin-sheep vells, are in competition for the posses-
sion of complement. The sntigen-serum mixture is given the first chance.
The ability of the reagin-sntigen combinstion to fix complement is in-
fluenced by electrolyte concentration, pH, tempersiure, esd duration
of inmoubstion. Following the imecubdation of the satigen-serum-comple~
ment mixture, semsitized cells (equivalent parts of hemolysin and 2F
suspension of cheep cells) are edded to allow hemolysis to take place
in those tubes in uk;ch complesent remcins free.

1 the serus conlains syphilitic reagia, the satigen lipoid-
reagln comdinstion fixes complement and there ie¢ mo hemolyuis of the
.msuiuéa cells. In the serusm from & moa-syphilitic individual the
somplement is free to set om the iamiumd gells with hemolyele &s
the visidble result. Hemolysis indicates that there is i’ru comple~
ment with no significent complement fixstion snd that the serum con-
tains no resgin. The sensitized cells serve only as sa indicator

for the presence of uanbound complement.
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Rev % tur

Ougood (1940) states that merclogic teets for syphilis on ox-
alsted Yleod are ascurate if done within Sveaty-four hours.

Bagle (1937) sdvises sgainet the uee of oxslated plasma in the
complement fizatlon tests becsuse it ie sometimes anticomplementary due

to excess anticoagulant and becaues & heavy precipitate of heat cosgan-~

lated fibrinogen 1o formed upon immctivation.

ﬁﬁ;nmrs' (1936) performed over 3000 complement-fixation tests
on oxslated plesan with entirely eatisfactory mmlﬁ. A series of
comperative tests on serum and plesms geave identieal reeulte. He
found that oxalated specimens had » tendency %o become saticomple~
acntary on sianding overnight and advised that insstivation _bu dge
layed until just before the tests are performed, or that the insoti-
vation be repeated. ¥ith the odserwetion of this precsution he found
snticomplementary resulis to be rare. dregory found that ocentrifuszel-
isation after imactivation removed the precipitated fibrimogen and gave
o olear serus. | 7

Sucumn Watenabe {1919) found that 0.001 grems of sodium ox-
alate per cubic centimenter of guinea pig blood hed but very silght
and slmost negligidle influence upon complement sotivity as shown by
compsrison with the serum of the seme blood. 0.004 grems of sodium
oxalate per oudlc ventimeter of blood had & very dilstinmet inhibitory
effect upon complement.

Watanabe (1919) performed Wesserman tests on the oxslsted
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plaemiis and sera of eighteen persons. The sera and plesmns of six
persons yielded negative results, while twelve showed positive re-
sotions of similar degree in both plasmss and sers. In five cases the
plasmes yielded stronger resciions than the corresponding sers.

Burdon {1932) found that leas tlme was required %o secure the
laboratory reporss when plasma was used in place of serum. Cltrated
plagme was secursd more rapldly and easily then serum. O.1 cubie gen-
timeter of 105 eodium oltrate solution pi.!.‘ cublc centimeter of blowd
wis used 2s saticosgulsat. The plasma and serum of 361 individusls
were Sested by the Xline method. Kahn tests were performed on 318
of the same gerum snd plasme specimens. A gomparissn of the results

of the Xline testes showed following:

Absolute agraemend 12.556
Relative agreement 25. 795
Meagreenent (6 cases) 1.66%

A comparison of the results of the Kahn tests on serum and

plasas showed the following:

Absolute agreement 89.326
Belative ngreoment ' 8. e
Dissgreement {7 onses) 2.2

In the csses of disagrecment, only oue was regarded ss &
false positive, in which both tests on the plaszs were positive,
while the corresponding serum was negabtive in both teste.

Ia 21l other ceses the positive plassa reactions inm both teste

woere in closer scoord with the clinical condition of the petieant thea
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the nogative or doubiful reactlions of the corresponding sera. The
plasue showed & consistent tendsucy to give & stronger reaction thsa
the eorresponding sers.

Burdon says “Gomparison of results with clinical data 4ndi-
cates that the merked sensitivity of the plamma way be distinetly sd-
vantageious in the dlagnosis of early syphilis ead in instances where
the test is smployed ss & therspentic gulde.® Burdoa believes that
the use of plasma in tests for ayphilis denerves further trial,

Haris Strude Slawwon, in so uapudlished paper, reported the
results of 130 Waceermann and Xahn teuts on oxalated plaswse aud the
corresponding sers. The resulte of the plasma tests agreed with those
of the serum in every case. Two serum gspecimesns were anticomplementary,
while three of the plasme specimens were snticomplementary. In at
lenst one lastence the age of the plasme (U8 bours) might have ac-
counted for its being snticomplementary.

Israelson snd Bojeweksje (1929) found that citrated and oxsl-
ated plosma could be used in the eonpiennt fizetion tests. The results
of sctive Wesseramenn teets on citrated plasus were in 90.7# agreement
with the insctive Vessermean method. Tholr results shoved that sctive
Vagsermenn tests on citroted plosma hed & grester sensitivenese then,
and & specificity egual to, the lnactive Wnssermann method.

varburg (1922) considered the addition of oxalate to blood as
analogous to the sddition of am equivalent smount of hypertonie esline

solution.
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EXPERL AT, HETHD

The affect of petassiun oxalete on the sotivity of vomple~
ment was studled. Tha comfoment titvation (D.5.P.H.%., 1940) wae
garried out in Swo series of Subesn, containing equal amounts of the
reagente. In one esrise, dhe reagents were pdded %o $ubes contaln-
ing 2 milligrames of potassiom oxalate. After inocubation st 37 degreees
¢. for ¢oms hour, both series of tubes showed the exmast wnii of comple~
ment %o be the ense. In this experiment the potassium oxelste (2 mil-
ligrsms in 3 cuble ocentimeters of solution) wes of & higher concen~
tration then io the sests nsing oxalated plasma, ip which thers wes
leey then B milligrame in 1.7 cubic centimeters of eolution.

Plasmpe frow well mixed whols Bleod, which wes inoctivated 2t
B €. for 30 minutec was hemolyzed.

Spesimens of whole bBlood to which 2 willigrame of potassium
oxelate per cubic centimenter had been added ue snti-cosgulaat were
pecured from the University of Oregon NMedioal School Dut-patient
Cliinic Laboretory. Most of these specimens were from patients in
Hultnomeh County Hospital, who wers under treatuent for a variety of
conditions. Specimens were 8lso obtained fros patients in the ont
patient clinic end in Doernbecher Childrem's Hompitel., No attempt
wee mede o securs specimens from eny one salected group of petients.

Blood drewn one day was kept in the refrigerstor asver-night
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and the following day, eighteen to Gwenty-four houre lster, ths plassa
wes separated from the celle, The whole Blood specimens were centyri-
fuged for ten wisutes and them pleced in & water bath at 55-56° 0. for
two oinutes, {It wes necessary only that the level of the water be
above thet of the celle.) This oceused the dlood sells to congeal
slightly, and vhen cooled,to room temperature for seversl minutes the
plasne vas resdily separated from the cells by pouring 4t into other
tubes. Thie waa found to be & slmplor and essler method then wsing
pipettes, and hed the additionsl sdventage of sllowlng practieslly all
of the plasma %o be secured. This method wag of particuler valus when
there wes bul & saell smount of plamma.

Inactivation of the plasms at 55 to 56® 0. for twe minutes
caused procipitation of the fibrinogen, bul isactivetion wes comploted
before $he specimens were éqatrifu;-&. The specimens wers centrifuged
for twenly minates which gave a clear pleseme wilh the fibrinogen packed
into » compact mass. The clear pleaasme was poured off into other tubes,
obvinting the use of pipsttes.

The stenderd Kaha test, U.5.P.H.5. 1940, and the staplified
Kolmer est, U.S.P,.H.85. 1940, vere performed on these plasme speci-
nens. The results were compared with those obtained by the eclinie
laboratory with Kehn and Xline tests on the corresponding sers. Dife
ferent sntigen was used in the teste on plasms from that which wes
need in the tests on sera. The plasse and sers used in these Lests were

in some omser 2ot obtained st the same time. In moet ssses, however,
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they were eithsr gecursd ot the ctaec time or within a fev days.

In & few specimens fnaotivation for two minutes cansed oo~
agulation of the plasme. It could be readily separated from the
sells, however, and poured into omothor tube. The final ceatrifugation
gave 2 very clesr gpecimen in 2 short time,

503 Kehn tests vere run on the sxalated plesas from 411 patiests,
the results of which are given in Tables l--6. Three series of Xolmer
teste wvere van., In the firast series of 73 specimens mo resulis are
given decsuse 37 specimens were snticomplementary. The results of 101
apecimens {n the second series are glven in Table 7. The results of

214 specimence in the third serles sre shown in Pables 8 and 9.
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ts on the corresponding sera.

TABLE 1.

Eshn tests on oxelated plasma from W1l petiente, with

results obtained by Kaha and Hline tes
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TABLE 2.

Results of 486 Kshn tests on plaeme which are in sgreement with

the Kahn and Kline tests on the corresponding serum.
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PABLE 3,

Results of 13 Kshn teste on plesma which sre in relative agree-
ment with the Eshm and Kline tests on the corresponding serus.
(positive or megative in one, doubtful in snother.)

Placue i
Humber of Tests Kahn Kahn Kline
i ! - - @ 2%
l = s W@ w o> - 3"’
i @ @ @ ‘12 i d
1 (Bacb} ““”‘2 & o &R -
3 -12 - w -
i :12 @ @ :
1 (6.6.) -2 = - - 24
)3 133 -2 3% i+
- 4B A o4
13
TABLE b,

Results of U Eahn tests on plasma which show dissgreement with
the Kshn snd Kline %tests om the corresponding serum.

Plasns Serum
liumber of Tests Kahn Eghn Kline
1 (w.H.) 333 it -

1 (V. K.) 331 - o= *
1 {6.0.) 2l - 2%
1 (a.3.) -t % 333 -
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TABLE 5.

Comparison of Eahn Tests ou Serus and on Plasma.

& ] 1
. lale
wig | 11 39 11 4 |
iL 97.0% ' 2.28 0.8%
PARLE 6.

Comparison of Hesults of Kahn Tests on Plagme with Xline Teuts on
the corresponding Serum.

Agreement | Relative Agreememt i Dl esgreement }
t : i !

- 2+ ! |
Wy E i:ss 13 | 2 |
1 |

97.0% 2.6% 1 0.u8 ‘

Txplanstion for Tadles § sad 6:

Agreemsnt: negative, doubtful or positive in both serus
sad plasms,

Relative agreement: negoative or positive in one, doubdful
ia the other.

Disegreement: neghtive in one, positive in the other.



Results of 101 Xolmer testo on oxaleted plasma from 96 patienids,
with rosulte odiained by Kahn end Eline tests on the aorresponding
aaram, '

et g
‘!ﬁ - - -
3 - L 4+
2 be Wy e
1 Y gl e
e L o wn e -
1 2% hhlh We
i o4 ‘- - 1
1 14 » - o -
% 1 - -
3 - 3 % he
1 . 333 »
1 - - 3 1+
1 - - - e I
1 - " 1+
% anticomplenmisry
2 slightly anticomplementery

Comparison of the resulls of the Kolmer tests on the plasma with the
Koha tests on the mevuy shows the following:

Agroement in 85 $09ls = ~ = o » @ =« w = » = « S4 150
Belative sgroomont In 2 30088 » » » o = w = w « 1,980
Mosgroement fn § teoko » » = » v w e« » v« « 1,925
Slightly anticonpleventary in 2 plaguss = - « ~ 1,988

Anticomplementary 1o B plognng » « » = = « « = « 3,968
Comparison of the resulte of the Kolmer Yests on the plasms with the
Kline teste on the sorum, shows the followlings

hgreoment 4n 89 0048 « « = » o » @ o = w o 8,110

Relative agreonment 4n 2 Sentag o w o = » » w w s 1,980
Mengroenont $n M 40088 » » v v 0 = v v e = =« 3,900

$lightly enticomplementary n 2 plagmes « » ~ ~ 1,988
Anticouplenentory in B plaonmag « » = = = » w « « 3,96



PABLE 8 (Series I1I)

Results of 214 Kolmer tests on plasma from 14E pstisnts, with the
results of the Esha and Xlise teste on the corresponding serum.

Humber of Teats X TEsba  Kine
7 - - s aw &
g W Ly b B
1 b+ 1hh I
1 i+ -1k 3+
1 ke - o 3"?
2 (1 slightly anti- b+ “-aa o
conplementary)
a m - e - -
3 3+ PR i+
1 2 - 1+
2 1+ Lk b+
1 = - - - 1+
1 slightly eati- - .- -
comp lesentary

Comparison of the resulis of Eolmer tests on plasms with the Kahn tests
on gerum shows the following:

Agreemont in 198 tests ~ = = = = = = = = ~ = 92,50
Relative agroement in 6 ety « « « ~ = -~ - = 2.8%
Disegreement 12 9 testsy = = = = = « = = o ~ = 4,28
Slightly anticomplesentery in 1 plassa ~ - - - O.47%

Comparison of ths results of Kolmer tests on plamme with the Kline
tests on serum showvs the following:

Agreement 1n 208 teets = = = = = = = = « - = 97.2%

Relative sgreement ia J tests - = = ~ = = = = LU§
Diesgroement in 2 16ots = = = = « = = = =« = = 0.93%

Slightly snticomplementary in 1 plasma - - - - O.47%
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TABLE 9 (Series 1I1)

Results of Kolmer tuh on plasma vhich shov relative sgreement or
digegreement with the Kaha sad Kline tests on the correspoading serua.

Patient Humber Plosma Serus
of tests  __ Holmer Eshn _ Klige
ﬂc&n 1 k" S e 3*
R.8. 1 b -1h 3+
(') 4.8, 2 e - w - ey 3
¥.8. 3 3+ iy 1+
.8, 1 e d o o 1+
.8, 2 i¢ @ e i+
G.a. 2 1+ b4k ls4
(?) 3 patients 3 14 & i+
(F) 2 patients 2 b+ "o .
(1) 1 patient 1 - - 14

Three poses, R.8., ¥.8., and G.A,, were under treatment for
syphills, 6 plssme specimens within two weeks on ¥.3. showed re-
suelts warying from 1+ to %4, The serusm tests op 4.4, were done some
tins before the tests om the plasma.

Pour of the rosults, which are marked (F), must be regarded as
false positives.

Bo remarke ocen be made om the results of the & Kolmer tests

vhich are maried (1).
The false positive resulte mey possibly be related to fever.
Several csses showing 2 false positive test with plasma were guite i1l

and had & Tever.
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Ia the first series of Xolmer tests 73 specimene were run, 21
of which were enticonplementary and 16 slightly aaticomplementary.
Preserved complement less than one week old, contalning .3 gram of
sodium ohloride per cubic centimeter, was used in thig sories. Two
full unite of complement vere added %o esch $ube. The saline selution
used gonteined 8.5 grems sodium chloride end 1 milligram megnesiue
sulphate per liter. |

iIa the rocond snd third series two 2al cne-half wnits of fresh
touplement diluted 1:U0 were sdded to emch tubs. The complement was
hyperactive, having o $iter of .2 %o .25 cubic centimeter af 1/30,
vhich Kolmer, V.8.P.H.5. 1940, advises using in & minimuws titer of
+3 cubic centimeter 1/30 dilution. The salise solution ueed contained
8.5 grams sodium chloride per liter.

In the second series of Kolmer tests 101 specimens were rum, }
of vhich were anticomplementary and 2 slightly anticomplementary. One
groap of 31 specimens was inmctivated 2t 56 degrees §. for thirty min-
utes, placed in the refrigerator overnight, and reinactivated the next
dsy for fifteen minutes nt 56 degrees C., immedismtely before belang used
in the teats. OF this group 1 was anticomplementery, while 2 were
slightly anticomplementary. Of 32 specimens which were insctivated
imsedistely after the plasse was separated from the cells and just be-
fore use in the teat, none vere saticomplementery. In & grouwp of 17
specimens which were ploced in the refrigerater overnight sad inamcti-
vated at 56 degrees 0. for thirty mimutes $he mext day before use in

the tests, one was anticomplementary. Another group of 20 specimens
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vas inactivated at 56 degrees C. for thirty minutes immedistely after
cells end plasne wvere separated and ueed {m the tests. One speocimen |
vas snticomplementary.

The third series of 209 specimens wers insctivated for fifteea
ainutes 2t 55 degrees C. just before the tests were performed. 90
speoimens were inactivated just sfter the plesss was separated from the
ecolls. One wae found to be slightly anticomplementary. 80 specimena
wore Rept in the refrigerator 24 hours after plame sad cells were
separated. 32 specimens wers kept in the refrigerstor for I days,
one of which was slightly enticomplementary. 7 specimens were kept
at room temperaturs for 24 hours. 4 comparison of the results for
specinens iasctivated for 30 minutes, Beriee Il, Table 7, aad those
losctivated for 15 minutes, Series I1I, Table B, shows that thoee in-
aotivated for 15 minutes gave batier agreement with tests on serum.

" In one case {1.0.) with mo cliniocel evidensce of syphilis, there
vas sgreement Between the results of the tests on pleesms and serum,
wvhen they were &t first positive, end later negative.

In Table 3, the results of 13 Keaha %ests on plasma, which show
relative ogreement with the tests on serum, &re given. In 2 specimens
thore was sgreement between the Kehan teste, while the resuits of the
Eehn tests on plasma showed only relative agreement with resulis of the
Eline tests on the serum. In 3 ocases, in which the serum tests were
segative, the Kahn teste on plasme were doudiful, while other plasma

tests on these same cases vere negeiive and in agreement with the
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remlts of the serum tests. Amother case (0.G.) will be discussed

below. One cmee (D.0.) hed & high fever and was suspected of hav-

ing infectisus mononuoleosis. The serum tests, wh&dh wvere negative, were
done when the patient was in good health. No definite remarks cas be
nade in regerd to the other resulte showlng relative agreement.

The resalts of the 4 Kshn and 9 Kolmer tests on glain, which
show diesagreement with the resulte of the tests on serum, sre givem ia
Pobles & and 9. e

in one case (G.0.) with no olimical evidence of syphilis the
serun tesis were: Kahn - ~ =, Kllne -, and then later, Eaha « - -,
Kline 2+. The Kahn tests on plasme were - 2 2, and 2 4§ 4. The Kolmer
tests on the plasmsn wers U+ amd B+, The results on the plasma were
consistently positive, but must be regarded as falme positives.

in osse (A.B.) the results of tests on the serum were: iaha
3 3 3, Kline negative ond quentitative Xolmer negative. A Kaha test
on the plagme was negative, in sgreement with the Xline and Kolmer
tests on the serus. The positive resulis of the other two Xahn tests
on plesms, in vhich the serum tests were negative, sust be regarded as

false positives.



SUMMARY

Whole blood, to which 2 milligrame of potassiuvm oxalate per
cuble centimeter had been added &s an anticosgulant, was centrifuged
end then placed in a water dath at 56 degrees O. tnr‘twu minutes.

%his insctivation for two minutes csused the bdlood cells to congesl
slightly, so that the plasma could be poured into other tubes.

After the regular insctivation, for fifteen to thirty minutes,
the plasma conteined precipitated fibrinogen. Centrifuging for
twenty minutes caused the fibrinogen to form & compact mass, from which
the clear plasma conld be separated by pouring it into other tubes.
This method was used by Burdon. The fibrinogen does not appear to be
eg¢ rendlly thrown down by centrifuging, a: Burdon found to be the case
with citrated plasme.

Flasma, conisining fibrinogen, could be stored for four daye
in & refrigerator, without showing sny effect on the results of either
the Eahn or Kélmer tests. Plasme which was used in the Eahn tests
gonld be sbored in the refrigerator after lmsctivation, and then be
reinactivated for ten to fifteen mimutes before being used in the
teste. Plasns which was used in the Kolmer tests seemed to give the
beet resulte if it was inactivated for only fifteen minutes, and sep-
arated from the precipitated fibrinogen, just befors use in the tesis.

The standard Kehn test wee performed on H50% plasme specimens,

while the simplified Kolmer test wes used in 214 different plasma speci-
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mens. The reeults of these tests on the plasas were comparesd with
the results of the Xehn and Eline teste on the corresponding serum
specinens. The reeulss of the serum tesls were obtained from the
Outpatient Clinic Laboratory, where different aatigen was used from
that which was wsed in the tasts on plassa.
Comparison of the results of the tests on plasme with those
‘on the corresponding J— given below.
1. Kehn tests on plaeas and serum
Agresment {in 488 tests)~ - « - « 97.08
Helative agreement (in 11 teste)- -2.28
Meagreenent (in ¥ tests)~ « « « ~ 0,88
2. Eaha testz on plasme sand Kline tests on serus
Agreement (in UBE tests) - « - - 097.0%
Relative sgreement (ia 13 tests)~ -2,68
Disagreement (in 2 teste)» « « -~ ~ 0. 4%
3. Xolmer tests on plasmn snd Xahn tests on serum
Agreement (in 198 teets) « ~ - ~= 92,58
Reletive agreemsat in 6 tests - - 2.8%
Dieegrecment in 9 tests - - « «« 4,2%

8lightly saticomplementary in 1
vl‘ o e G o e W AR e o mb e ﬂ.l‘?%

3. Kolmer tests on plasme and Kline tests on serum

Agreement in 208 testp - - - ~ - §7.28
Relative agreement in 3 tests - - 1.4
mnigrulmt in 2 teats = = =~ = = 0.93%
Slightly saticomplementary in 1 plasss 0.4TH



1.

e

3.

3‘0

COUCLUSIONS

Ozalated plasae contalning fidrinogen and free fros bdlood cells,
say be kept for several days without any change in its resgin
content, or beooming saticomplementary.

Insotivetion of the plasma causes the fibrinogen to form a pre-
cipitate which can be readlly removed by centrifugation.

Plasme, after the fidrinogesn has been rewoved, is as clear 28
serum,

(lear oxelated placma ie no more saticomplementary tham is serum,
Af it i inmotiveted for only fifteen minutes. and separated from
the fibrinogen precipitate, just before it is used in the comple-
ment-fization teats.

Clear oxalasted plesma may be used in the Kahn and Kolmer fests

for ayphilis in place of serum.
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