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KAHN PRECIPITATION TEST

WITH SPECIAL REFEREICE TO TYE 'EATING OF SERUM.®

In the Kahn and Vassermenn tests it is customary to heat
the serum for 30 minutes at 56°C. before carrying out the test.
In the case‘of the /assermann test the heating treatment is term-
ed "1nac£ivation" since it is the means of destroying the native
compleﬁent. In the Kahn reaction, on the other hand, in which
coﬁblement does not play a role, heating is resorted to because
it actually increases the sensitiveness of the serum. Therefore
the term inactivation is not properly used in this test. Regard-
ing this increase in sensitiveness Kahn has shown that serum heat-
ed at 56°C. is more sensitive in his test than unheated serum. No
adequate explanation for this increase in sensitiveness has yet
been proposed.

In the present paper, Kahn's studies on tne phenomena of
precipitation are discassed, tne essentials of ¥ahn nrocedures
with serum are reviewed, a summrary of previous exneriments on
the effect of heating serum is given, and some new experiments
on the heating of serum are presented. These last mentioned
exneriments represent an attermt to deterrine whether the re-
sults obtained by heating the serum above 56°C. for 2 relative-
ly short period of tire mient not parallel the results obtained
in the regular procedurgzlwhich the seram is heated at 55°C.

*In presenting tne theoretical and technical aspects of
the Kamn test, reference is constantly made to tne two books

listed as (1) and (2) in tae bibliography.
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for 30 minutes. Any reduction in the duration of the
heating period would be of practical importance, espec-

ially in blood transfusions or emergency surgical cases.
KAHN'S STUDIES ON THE PHENOMENA OF PRECIPITATION.

In the Kahn test for syohilis, serum is mixed with
antigen suspension in ore or more proportions. The mix-
ture is shaken under standard éonditions, physiological salt
solution added, and the results read on tne basis of the
presence (positive serum) or absence (negative serum] of s
precipitates The antigen used is a specially prepared al-
coholic extract of dried heart muscle which is mixed with
physiological salt solution to form tne antigen-saline sus-
pension.

Practically all alcoholic extracts of animsl tissue,
waen properly mixed with synhilitic serum, will produce pre-
cipitates after a certain amount o: incubstion. Therefore
it would appnear taat to evolve a vrecinitation test for synhil-
is would be 2n easy procedure. ™owever no precipitation test
had met witn any ¢reat degree of success until ¥ahn, studying
the factors affecting vrecipitation with syphilitic serum, worked
out a test embodying ontirum conditions fbr preciritation. The
conditiors established are as rollows:

l. Cptimum concentration.

2. Instability of antisren-saline susvension.
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3. Jerum antigen suspension provortion

4, Agitation.

The rate and degree of precinitation is markedly
affected by concentration of tne ingredients. Excess-
ive dilution of the serum with salt solution, or of the
antigen with alcohol or salt solution will so delay the
precipitation reaxction that incuvation at higher tem-
peratures is necessary. On tne otner hand, excessive
concentration, especially or the beef heart extractives
in the antigen ray sctually inhibit the precipitation
reaction. If tnes ingredients 2re emnloyed at certain
optimum concentrations tne vnrecinitate is formed almost
immediately without incubation and thus the contaminstion
that so oiten accompanies incubetion is eliminated.

Then the antigenssaline mixture consists of very
rfine highly dispersed particles (am opaleseent mixture)
tne precipitation reaction is not as marked &s when the
antigen-saline mixture contains relatively large particles.
If, on the other 1s8na, the particles in susnension are
not readily dispersed wnen brousnt in contact witn saline
or serum, the suspeunsion cunnot be ased in a diasmostic
test since particles woula ve found in the serum-antigen
suspension mixture witn both rnaegotive and positive serum.
In other woras a coarse rezdily aispersable ant i;en-saline

saspension is aemcrded by tae condition of this test. This



necessitates thie use of a standard controlled method
of vprepariny the antiren-ssline susnension.

Experiments indicate tiat for commnlete precinitation
in any ¢iven serum-&nti;en suspension, there must exist
a proper quantitative relztionsnin between the reacting
sabstances of tiae serum ana the reacting substances of tn
antigen. A given volume or a strongelv potent serum will
react best with a relstively large amount of antigen sas-
nension (as 1 mert serum to 1/3 part$ of antifen suspen-
sion), wnereas tiie same volame orf & weakly positive serum
will react pest witn & smaller volure oi antigen sus~ension
{as 1 part of serum to 1/12 part of anti:en suspension).
Therefore it annesred tnot in order to be successful a
vrecipitation test should include varying pronortions of
serum and antigen. Tais principle is used by ¥Fahn in ais

- -
stondsrd procedare waicn consists of a J-tate test, tae
tecanivue of wnicn will be descrived lster.

It was discovered by Fahn in nis early work that
agitation aefinitely increased tne nrecinitates in tne
weakly positive serums. 4lthough sh:¥ing is not necessary
in strongly potent serumsit does render taem more easily
read and is always employed in the regular nrocedure. “he
erfrect of sucking was stucied by Kann, and optirmum condi-
tions for tne rate of shaking and ror the length of time

were worked out.
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TE KAYN TEST

Preveration and standardization of antigen.
Kam antigen is an slconolic extract or dehydrated
powvdered beef heart, the nreparation of which is, in
brief, as follows: Fifty grams of powdered beef
heart are extracted with 200 cc. of etner ror ten min-
utes and tiltered. Three subsequent ether washings
are made with 150 cc. of etaer resnectively, using the
same extraction neriod of 1C minutes. After the last
filtration, tie beef heart is soread out on vaper and
dried until every trace of ether odor is removed. The
beef neart is now weighed (it will be found that anprox-
imately 5 grams of beef heart will be lost during the
process of extraction witn ether) and 5 cc. of 957 alco-
hol is tnen added to eacn grar 0. the dry beef heart,
end allowed to extract in tne dork at room temmerature
for three days. At the end of tae tnree da; extraction
period tihe beei neart is senarated from tne &alcoholic ex-
tract bv rfiltration snua aiscarded. Tnhe extract is now
ready for cholesteroiization. 0.65 of pure cholesterol
is added to tne extract. Tne dissolving o. the cnolester-
0l is faciligsated b gently rotating tie flask containing
tne mixtare in warm water. Arfter tne caolesterol is tnor-
ou¢nly dissolved tne antiven is rilterea to render it

free fror foreifm particulute ratter. Tae antien is






then ready to be titrated. The purpose of tne titration
is to determine the smallest amount of nhysiolorical

salt solution waicn will prodice & susnension canable of
reaissolving anon tane urtner adcition of saline or neg-
ative serum.* It is desirable (out not necessary) to ob-
tain an antigen wnicn hes a titer of 1 cc. antigen olus
l.1 cc. of paysioloisical salt solution.

Antigengprepared from dried beef aeart by the stand-
ard retaod will rfrequently vary in sensitiveness due to
variations in tane biological product employed. 4 certain
degree of antigen sensitiveness was selected as standard
or the basis of clinical and serological studies carried
out jointly by the I'ichifsn Demartment ot "Tealtn and tne
Denartment of Dermatology and oynhilology at tae University
of Zicni;an ‘ospital.

Stardardization. If an antigen prepareo. according
to tne reyuired metnoa is not identical in uensitiveness
#it1 standard antisen &s shown vy its reactions with
synhilitic serum, the antirsen rust be rodified in sen-
sitiveness in sach a wav tnat it wil. correspnoxd witn
tie standard. The correction method involves an in-

crease or decrease of the concentration ol beef neart

* Solution or the sasvension perticles as a prelirinary
step 8lso takes nlace in tne case of nositive serum. It is,
hotever, almost irrediately sacceeded by reprecinitation,
whicn does not occar in tae cu.se o1 neg.tive ssram or of salt

solution.
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extractives of the antigen, or the addition to the antipgen
of an extract known as sensitizing reagent, especially prepared
from ether extractives of beef heart.

Preparation of serum, Lerum used in the Kehn test must
be clear ana free from particles. Therefore the s ecimen of
blood must be eitaer centrifugalized or allowved to stand for
some time in order thet the cl=ur serum may be separated from
tne clot ard c=11ls. The serum after being neated rfor 30 minutes
at 569C. 1in a water bath, is ready to be tested. If serum is
to be kept several hours after hesting beiore peing tested , a
subsequent neating period of 10 minutes at 56°C. should be
apvlied. JSerums when allowed to stand ror scme time at ice
box temmeratures tend to become cloudy. This cloudiness usually
disannears wnen the serum is reheated ror 10 minutes.

Routire diagmmostic test. Tne routire T'ahn test is a 3-
tube procedure in which taree ditfferent proportions of serum
and zrntigen susvension are mixea. Into tubes 1, 2 ara 3,
supported in a metsl rack sre measured respectively, 0.05 cc.,
0.025 cc. and 0.0125 cces cnticen suasponsion., To each of tae
three tubes is adaed 0.15 cc. of previously heated serum. .he
rack of tubes containii. tns antigen suspersion and serum is
shaken for tnree minutes at about 28C oscillations per minute.
To tne first tube countaining 0.05 cc. antifen susvension is
added 0.1 cc. saline. 7“0 tae second erd third tubes conteining
0.025 cc. and 0.0125 cco of snticen suaspersion is added 0.5 cce

saline.



Reading and internretation of results. 7The regative reac-
tions appear onalescent but free from visible nrecinitate. The
nositive re=ctions are marked by tne formstior of nreciritates
wnich ray be very ~ire and barely visible to the unaided eye
(+, doubtfal reactions) or mey snow increzsingly marked nreciop-
itates up to a well cefined precinitate susmended irn a2 clear
redium (++++, four nlus reactions). Tne intermediate vrecinit-
ates are ¢raded +, ++ and +++, respectively. The following schere

surmarizes tae stepns of tine procecare:

Tube 1 Tube 2 mMaoe 3
verumsdntiyren Susmension 3:1 631 12:1
Antigen ~asoension, cc. 0.05 0.025 0.0125
Serum, CCe 0.15 0.15 0.15
5aline, cc. 1.0 0.5 0.5

qQuantitative procedure. In tne quantitative procedure,
antiren suspension is mixed in t:e proportion of 1 to 15 with
increasin;: ¢ilations o1 serum. Tne serum dilutions are rade

accoraing to tae followinge scnere.

Dilutior Yo. Dilution Ratio.

(1) 1 = unéiluted serum

(2) 5 0.2 cc. undiluted serum plus 0.8 cc. norral saline.
(3) 10 = 0.7 cce of (2) plus 0.7 cc. normel salins.

(4) 20 = 0,2 cce 0of (3) plus 0.2 cc. normal saline.

(5) 30 = 0.2 cc. of (3) plus 0.4 cc. normal ssline.

{3) 40 = 0.1 cc. of (3) plus 0.3 cc. normal saline.

(7) 50 = 0.1 cce of (3) plus 0.4 cc. normal saline.

(8) 60 = 0.8 cc. of (3) plus 0.5 cce. normal saline.

Eignt tabes are nlaced in a rack and 0.0l cc. sntigen saspen-
sion is pipetted into each tave. The serum dilutions in 0.15 cc.

grounts are then 2adaded to tne tubes containin« the antigen suspen-



sion, mipettiig¢ rom the nishest to lowest dilution. 7The rack

of tubes is shzken 3 minutes, 0.5 cc. salt solution is acdeda to
each tube anc tnc results read. Tne routi.ir Z-tube test previous-
ly descriued does not differentiate tne potency of two, 4-nlus
serums, yet one serur may contcin a much greater number of r-acting
units than the other. "ne quantitative test was aesigned to measure
relatively the potency or a serum wnicih is stron:ly positive. The
relative notencyy expressed in kann reacting units mey be computed
according to tne iorrmla S = ¢ D, S revresenting serum in terrms

of reacting units, and T reoresenting the hignest serum dilution
ratio in which taere is a definite vrecipitate. M™hus, if 1:5*
renresents tne highest dilation of ser i canable of nroducing a
precinitate, 4 x 5 or 20 reactinge units azre contaired in this
serum. Likewise if 1 ¢ 40 revresents t:e highest dilution in

wiicn & seram gives definite precinitatiorn the serum contains 4 x
40 or 160 anits. In tae gquantitative test a definite precipitete
(++++, +++ Oor ++) is considered as vnositive, and a weal nrecipitate
(+ or #) as ne;=ative.

Additional procedures irclude cuaartitative anc qualitative
tests with s»inal fluids, tests with fluids from swnhilitic lesions
and micro te.ts to ve used on.y wnen rinute arounts of serum or
spinal fluid are svailable.

* Jerum dilution ratio is taken as the ratio of tne volure of
diluteda secrum at a given ailuation to the volume or the seruam verfore
dilution. Tnus ii a serum is ciluted 1 to 5, tne serum dilution

ratio is 5.
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REVIEW OF PREVIOUS STUDIES OK THE HEATING OF SERUK.

As has already been mentioned the heating of serum
within certain limits markedly increases its sensitiveness.
Relatively few quantitative studies have been carried out
on this imvortant nhase of the Kahn procedure. 4 brief
summary or tne work tnat nas been done follows.

In Kahn's original .tudies ne found that serum neated
for 30 minutes st 56°C. gave much stronger reactions tnan
aid a nmortion of the same serum unheated. In a series of
177 tests all of whica save either a +++ or ++++ reaction
when tne serums vere hested for 30 minutes at 56°C., orly
48 gave equally strong reactions wnen the unheated serums
were used.

An expsriment tc deterrine tne lengtn of tae neating
period of serum at 55°C. whica woild give tae best results
were carried oat as follows. Unheated scrums were divided
into o parts, 1 part of each s2rur was gllowed to remain un-
heated and tne remaining pzrts were nheated at 56°C. for
5, 10, 20, 30 anrd 8¢ minutes, resnectively, after which they
were tested by means o the regaiar nrocedurs. It was
shown tnat t1e more notent tne serum the s:iorter tie heating
period required. Strong serums did not reguire any heating
wnile tne somewnat less ~otent ones required oniy five min-
utes. In general there wes no difference in notency between

searums neeted ror 60 mirutes ana tnose nested for 30 minutes



11.

excent for a sli:nt incraase in sensitiveness in tne ones
n2ated for o0 minutes. It wss found tha: tnere was no
drop in sensitiveness o. the serums after ¢C minutes heat-
ing and but & siipnt dron in sensitiveness after 3 hours.

Other experiments were carried out at temneratures
higher than 569C. and longer taan 30 minutes. A number
of serums were 1eated 30 minutes at 556°C., samples with-
drawn the remeining vortion of each serum heated at 620C,.,
sz les teing witadrawn and tested after 30, 60 anu 120
minuites, resmectively. Tne additional nerting at 6290,
caused only a slight fall ater 70 minutes, but became quite
aprecliable after 60 minutes and very pronounced after 120

N
minutes.,

Kendrick®mede sorme interesting observations on the
relation between the heating of serum aid sensitiveness of
tae reaction in Wassermann ana thn tests. A number of pos-
itive serums were e:amined by both tests berore being neated
and also exarined after veing nested at 56°C. ror varying
nerioas of time. In tne ca.e o1 the 'asserrann test tae
most sensitive resalts wvere, in reneral, ovtained with tne
unheated serums. oJerams eated for 30 minutes were 2bout
equal in sensitivenrness to tae urheated serum. A s:dden
continuoas drov in s2nsitiveress was observed after 3C min-
utes heating. In tae rzhn test, on t..2 o.ner n&ud, tne
sensitiveness was least wita tiae mheated serums anrd rose
steadily as t .e eatiung period was increased. ‘e sensitive-

rness of t.ue raim test was less than t-.st o tie a2ssermenn

*5ee reference (3) in the Biblioeranhy.
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test wnen vae annestsc serums were used. Yessermann and
haim tests gave similar Ppesults waen tae necting period
was 30 rminates, 2nd tne Fzin test 7as more sensitive for
longer heating periods.

In sorme unnuablished studies from }ahn's l1lsboratory,
Fagle end 'c Permott carried out three series of exneri-
ments on tne neating of serums, in which thev cormnared tae
effect of hestins serum for various periods of time at
60°C., 58°C., and 45°C., with thst of standcrd heating treat-
ment for 20 minutes at 55°C., the resalts of whica follow.

In the first series of tests 15 serums were divided
into 4 portiors waich were neated &s 10llowse. The first
portion ne:ted =t 53°C. for 70 minutes served &s a con-
trol. The second »ortion was neated at 60°C. for 10 min-
utes, the third and fourth nortions at tae same temmerature,
bit for 15 and 20 minutes, resvectively. The sensitiveness
of tne serums were comparable to taat of t.ue control waen
tae aeating at 60°C. lasted 1C minutes; it was less taan
taat of tae contri:l wien tne necsting last&l5 arnd 20 minutes.
In tne secund series serur~s were heated ¢t 58°C., for 10, 15
and 20 minutes and' it was found that they were less sensitive
tnan that of the controle. In tne tnird seriss, serurs iere
heated at 45°C, for 15 snd 30 rminutes and gave ruc: less

sensitive reacdtions tanarn the control.
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Present Exveriments on the Heating of Serums.

The vresent studies on tne neating of serum were
rromnted largely by tae growing interest in, and the rrac-
ce
tibility of, the I'aam test. In tnesa studiss both the 3-
tabe &na guantitative proceuaures, nreviously described, were
used in a somewnat mui ified form. Insteaa o:i the reguler
3-tuve test, a l-tube test was emnloyed usins 8 serum-anti-
gen susnension r:tio of 12, which is tne sare as that used
in the vack tube of tae reguler test. OSince only small
amoants of inaividual serums .erse available, it wes nec-
essary to reduce tae amounts of serum ara antigen saspen-
sion to one-half of that wnicn is ordinarily used in tae
1231 serum-antigen susvension pronortion. Thus, 006 cc.
of anticen susnension was nipetted to the bottom of Kahn
tuves by meaus of a 0.2 cc. pipette gracucted in 001 cc.

To the antiren susmension was added .075 cc. of serum also wita
a 0.2 cc. ninette. iThe tests were shaken in tne standard
way, 0.05 cce. of saline added and the resalts read.

The gqiantitative orocedure used was according to stand ra
reqiirerents except that orne-halr tne usaal arount oi serum,
narely, O.1 ccs was used in tne preparation of tae serm di-
lutions, and die to tne srall arount of serum available, di-
lution ratio 1 was not employed. The serum dilutions were

prepared according to tie rfollowing scnere.



14,

Dilution TCilution

20 Ratio.

1 5 0.1l cce anciluted serum + O.4 cc. salt solution.
2 10 0«3 cce Orf dilution 1 + 0.3 cce. salt solution.

3 20 0.2 cc. of dilution 2 + 0.2 cc. salt solution.
4 20 0.1l cco Of dilution 2 + 0.2 cc. salt solution.

5 40 0.1 cce Of dilution 2 + 0.3 c.. salt solution.

6 50 0.2 cc. of ailution 3 + 0.3 cc. salt solution.

7 60 0.2 cc. Of dilution 5 + 0.1 cc. salt solution.

Stand:rd antigen was used tirouarnout tnese studies. <he
serurs used in these experiments were careiully removed by means
of a bulb picette from tiie clots after sufrficient amounts had
besen withdrasn for tae rouutine diagmostic test for synailis in
t1e laboratories of tne Ilichiran Departmernt of “ealtn. The
numbers given the svnecimens in the lesvoratory were used in
this exneriment in order to faciiitate checking our tecimique.

Tne serums were tnen examined for cells or foreign narticles.
Those wnhicn were badly herolized or showed raterial wnich could
not be removed were considered undersiracle and discardea.

Zacn serum was divided into 2 nortions. One portion was heated
for 30 minutes at 56°C. and served as a control. %he other
nortion was heated at a aigner tsmperature tor varying periods
oi time. The serums were kept stonpered during the ieating
period in oraer to nrevent evanoration.

Exneriment l.o. l. Ilire aundred fifty individual serums
were used in rthis exneriment. <he mortion of the serar serv-
ing as a contrnl was heated for 30 minutes at 5600., wnile the
otaer portion wes hested for 10 minutes at 60°C. A qual-

itative 1l-tube vnrocecure was emploved in meking the tests, arad
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the results recorded on a 4-plus basis in Table I.
Identical results were obtained in $15 (95.2%) ol the
serums tested. The results obtained from tne other

35 serums showed vzriations ranging from + to +++,

The data revealed that in only 11 (1.17) serums, was
tnere a dirference of more than +. .ita 6 orf these 11
serums tne control showed rore sensitive reactions than
taose neated for 10 minutes at 60°C. while tne remaining
5 gave more sensitive reactions me: hecated for 10 mine
ates at 60°C.

It appears rrom this exneriment wita serum tested
by means of tne qualitative l-tube nrocedure, that a heating
period of 10 minutes at 60°C. is equivalent to tae rerular
neating neriod of 20 minutes at 569C.

Experiment Xo. Il. The sawe heating treatment, 10
minutes at 80°C., was used with 65 serums in a secord
series of experiments i1 which tne quantitative procedure
was used. Tne results obtained are listed in Table 2. There
was apreement in 59 (917) of the serums. In the other 6 (97)
serums the variations never exceeded the difrerence vetween
tae nurber of Kehn units given by one dilution, and tne
number tust woula ve given by the next higher or next lover
dilution. Thiis exneriment thus confirrs the results of the

previous exneriment.
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Experiment FXo. III. Prompted by tie satisfactory
results obtained wita tie serams heated ror 10 minutes at 60°C,
a series oi tests was:» uncertaken usin: a 5 minute neating
period and a temperature or 62°C. The l-tuve qualitative
metnod was employed. Tne r>sults as ootained irom 260 serums
are presented in Table IIl. In 245 (94.25) of the serums,
jdentical results were obtained. The remainine 15 (5.87)
gave variations ranging from + to +++. Twelve of tne s-rams
wiich showed variations gave more sensitive reaction irn
the control, wiile tie remzinineg 3 ;ave rore sensitive
reaction when heated for 5 minutes at 62°C. Although rost
of t1e seram in tais exreriment gave tne sare results wnen
tne neat trestrent was 5 minutes at 6200., yet we find tnat
the rajority o tie ones snowing voriations g2ve more sen-
sitive results whien hsated a.cording to the standerc rethod.
This sugests that 62°C. may be nigner tnan tne ontimurm heat-
irg temuersture ior serum. UYowever, nad otner time veriods
at 6200. been tried, better resuaits mignt n:ve besn obtairead.
Exserirent Xo. IV. In tais experiment one nortion of
wach of 35 serums were neated for 7 minutes at 65°C. end tae
remsining nortion of each s=rum nested accordinge to tne stand-
ard method. The rsualts observed ere listed in Tatie IV,
Cormarable resilts were observed in only 27 (774) ol tae serus.
less sensitive r~sults were snown in 7 !207) of the serums. In
only one seram was the sensitiveness greater when asated for

3 rinutes at 55°C. than waen hested according to tne stangarc

retnods.
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Experiment No. V. A few serums were nheated ior 3 min-
utes at 68°C. and comparison mede as usual with the control.
None of tnhe ssrums were cosagulated waen subjected to this
heating treatment. The results are recorded in Table V.

From experiments II1, IV ard V, it avnpears tnat a tem=
perature of 68°C. is rot sufriciently hign to destroy all
t1e serum reactinyg substances anc tnas prevent precipitation
witn antigen but, on tne otaer hand, it amnears that most
satisfactory results are obtaired wnen the heatirg temper-
atare is below 62°C.

Experiment Wo. VI. An exveriment was carried out to
aetermine tae relative sensitiveness orf a serum heatea at
559C, for varyirg tire periods. Seversl foar plus'seruns
were pooled for this sudy. Tne pooled serum was poured
into indiviaual vials which were placed in & water bath
at 56°C. At various intervals 2 vial wes removed and its
contents tested irmediately with the quantitative proced-
ure. Tne shortest eating neriod was 10 minutes, and the
longest was 300 minutes. The results are nlotted in ?ig-
ure I, in wnica tne ordinstes represent seram sensitiveness in
Yann units, and tnhe abscissae represents duration ot tae
heating perioda in minutes. Its sensitiverness was increased
by the 1l0-minute neating period and became consistently grest-
er as the heting nerioda of 40 minutes was reached. Longer
heating perioas decreesed tne sensitiveness, but even the

maximum heating neriod tried, 300 minutes, did not reduce
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the sensitiveness to tnat of the unheated serum.

Experiment No. VII. A number of vials containing
portions of & given lot of pooled serums were placed in a
#ater bata at 60°C. At stated times a vial was withdrawn
and tne serum tested witn tae guantitative vroceaure. Tne
results are represented grannicelly in Tigure 2. It anpears
frorw tnis experiment taat serums when heated at 600C. resach
their maximum senuitiveness in & verv short time, the onti-
mam heating veriod in this case bteing between 2 snd 14 rin-
utes.s If tne heating period is prolonged beyond 14 minutes
2 fz21l1 in sensitiveness is observea, and when the heating
period is prolonged beyond SO minutes for tne serums tested
tne sensitiveness 1s less taan that of tie uanheated serum.

Experiment No. VIII. In order to deterrine the per=-
sistence of tne increase of sensitiveness brousnt sbout by
nheating, the iollowing experiment was carried out. Egqual por-
tions of & given lot of poolea serum were noured irtu a number
of viAls and placed at 809C. At given intervals 3 vials were
removed; tne contents of one of tnese vials was used for &n
irmediate test (guantita.ive procedure) and the contents of tne
otner 2 vials were sirilarl: te.ted af'ter having stood at ice
box temoerature for 5 minutes ana at room temnserature :ior 1
hour, respectively. The rssults are repnresented granhica ly
in figure 2.

This experiment would indicate that the increase in

sensitiveress due to heating is destroyed when the heated serum
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is alloved to stand at room temerature for an hour before
being teuted, 21:d that t e increase is reduced wnen the
serum is placed at 7°C. berore being tested. It would
taus appeszr tnat & neated serim gives its maximum sensi-
tiveness when tested witnin a snort time after receiving
the heat treatment. It must be reme~bered that this ex-
perimfnt was cerrieda out with bat a sirnle lot of poonled
seram and t15t hence tie rosults rsy not asnly in all
cases. oince tae n?g%istence of the hectiny effect on
tn sensitiveness of serum is orf nracticel immortence in
tne leboratory, furtaer exreriments zrs planned to test

tae genersl ansplicaoility oi tnis observation.

COXCLUZIONS

l. It aopears {rom this sudy that a heatirg treatment
of serum for 10 minutes at 600C. g¢ives practically tnae sarme
results as tne reraler hesating reriod of 3C minutes at 86°C.,,
irrespective of whether the serums are tested with tne qual-

itative 1-tube procedure or with tae quantitstive procedure.
2. Yeating temneratures of 62°C. aud over sre found to

be less satisfactory in the Fchn mrocecure wita serams Shan

heating temoeratures of from 55°C, to 60°C.
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3. Serums heated at 50°C. apvear to reach their
maximum sensitiveness in from about 2 to 10 minutes
while serums heated at 56°C. require a mucn longer per-
iod.

4, Serurms remaining at room terperature for on
aour or at 79C. for 5 minutes after peing heated 10 min-
utes at 60°C., give less sensitive reactions than when

tested immediately.
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TABIE I

ﬁFTIG! OF DIFPFERENT HEATING PERIODS OF

SERUM ON SENSITIVENESS OF KAHN REACTIONS.

No. of Serums Reaction after heating Reaction after heating
for 30 minutes at 56°C. for 10 minutes at 60°C,

144 +++ +++4
3 ++4+4 ++4
1 +++d +
1 +++ 44

11 +++ ++4
4 . +++ +*+
3 ++ *
3 ++ 4+
2 ++ 44
5 ++ ++
2 ++ +
2 ++ +
1 + ++
2 + +
1 + +
7 ] +
6 + -
2 - ++
4 - b 2

746 - -



TABLE II

EFFECT OF DIFFERENT HEATING PERIODS OF BERUIS

ON SENSITIVENESS OF QUANTITATIVE KAHN REACTIONS.

Yo. of Serums No. of Kahn units after No. of Kahn units after
heating serum for 30 heating serum for 10
minutes at 56°C, minutes at 50°0,
1 280 280
2 240 240
1 200 200
1 160 160
3 120 120
1 120 80
1 ¥80 40
8 40 40
s 20 40
1 *20 ‘ 4
13 20 20
30 4 4

®* Variations.

12-2-27V



No. of serums Reastion after heating

-

[ I )

216

TABLE III

EFFECT OF DIFFERENT HEATING PERIODS OF

SERUY ON SEFSITIVENESS OF KAHN REACTIONS.

for 30 minutes

++44

+++

+ ¥+t 1t

|+

I+

at 5690,

++4++

+4+4+

I+

+++4

+4+

I+

++44

i+

|+

12-2-277

Reaction after heating
for 5 minutes at 62°C.,



TABLE IV

EFFECT OF DIFFERENT HEATING PERIODS OF

SERUM ON SENSITIVENESS OF KAHN REACTIONS.

No. of Serums Reaction after heating Reaction after heating

for 30 minutes at 56°C. for 3 minutes at 65°C,
11 +++4 +++4
1 P ans -+
1 e +
2 ++4 +4
3 +++ ++
41 ++ ++
1 - +
1 + ++
2 + +
3 + *
| + -
1 £ +
4 - -

12-2-27V7
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