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C axeo leinze

Laboratory shaker is satisfa eeory ••?or sn-ull ;u-.bor . ■ crle *

Intervs1 timer*
6 c

Gl^ssvcare

(f:?.ar;ux\;.ctu?'c'-. by Himblc andC/i-’c

2

1*0 ml* graduated in hundredths,

graduated in tenths
Flasks

glasr-stoypcred ,

5.

* lubes

HINTON FLOCCULATION O;.1T .. uH Sx-/■•111.18
E^OIPUENT AND

o?. c :,n. ilw r.

5*0 ml*

B.

with 1 1/2 inch stroke:,

3.

250 ail*

gr^dtk-tod in tenths-*

125 ml.

4«

General Equipment
Centrifuge vrlth Uohometer *

5o

1.0

6o
LOO x 13 s:u.

the ricakly-positive seruns the reactions are nuch more difficult to read.

test tube0

<v"

hater one 37cC -.nd ono 55°Co
K&hn shaking machine (275 - ii'5 osaill?:lions ..-..t miriut<->

Maximum and thei moiretez1.

Erlenmeyvr,

I/1

J-laeks-

, Lrlcn^eyer, with inversed V-shs.p<:d rid^e Ln bortoui 

that prcducce two semicircular cco.••><-.::?t’??. xiis (ao-c.-lled 
Kinton flasks)«

13.3 ml*

Gradua ted cylinder’s ♦
100 rnlo
250 ml*
500 ml*
1 liter
Filter funnels, fluted, 200 ram*

i)«D. are not as desirable as the steal; ones because with

Test cubes, 100 s. ::^a 
described us 45960/S73;
Pipettes, Serologicul, deliver lo the tip,

1.

Flasks, 
500 
1 liter
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(Seo page1. Hln ton. Ind lea Lor.

Weigh 5 grns.
Add sodium chloride to 100 ml. of freshly'diftilied v.atcr
and heat solution in an autoclave at 15 pounds pressure for
15 minutes#
Store- salt solution in gl^ss-s topper ■;< bottles at room

This solution &ay be used for three weeks
50$ solution of glycerine

(Re&^crit)M:: equul volumes ex’ Baker and Adamson* s Glycerina*.

ibis solution ><••••••;$. indefinitely#and distilled water 0

PREPARATION Of SFRULi
Remove serums from clots by centrifuging and pipetting or

If it isshould not be heated before the day of testing#
use serum freshly separated

j« P.ecentrifuge any specimen in v'hich visible particles have

PREPARATION OF GLYCERIN ...TEL HINTuh INDICATOR
j Pipette one part of Hinton Indicator into one com parted nt of a

$8lS: of Hinton

•'Preparation Hinton

a a

decanting#

formed during heating.

Hinton flask.
apt, less than 1 ml. or more than 5 ml.
Indicator should be mixed at one time.)

1.

3.

2.

b#

tempers Lure.

from the elot if available.

?>■ sodium chloride solution
of previously dried sodium chloride (A.C.S#).

H*jat the serums in the 56°C#

necessary to ret&st c specicicn^

Co

Indicator5’) <.

7.v.ter bath for 30 if:inutee.
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Plpette 0.8 part of 5‘' sodium chloric;; solution I;-. th?- other
Car® should be used in pittingcompc.rt’iier«t. of the flask..

the salt solution into the flack in order to avoid pro;;-tur®
ml
Mix by shaking the flask very rapidly irons si;U to . ide or> V

one minute.
Lt?t the mixture stand exactly five minutes®4«
z.dd 3.3®; parts of 5/: salt solution and shuRe thoroughly.fh.
Add 15 parts of 50/? glycerol solution and shaks c ^roughly
until the suspension is homogenous w

7®

remains usable for at least thro? v/e^s.
sinMzJ-.b nmuh ilet ;;ite
la in .rattable r&cka so

that there is one tube for each seruhi to be testou and fol'
positive and negative seruii: controls* dumber tubes to correspond

of each heated serum into its oox*respondi lng

tube*

(iiote: Occasionally very strongly-posili/o serums -ill ‘.-licit

u negative reaction when 0*5 ml* of sorwn is craployed as the .

V,hen this type of ruction is suspected 5

scrum should also be tested in addition to the cil «
quantity of seruai.)

3® of the glycerinated Hinton Indicator into each
serum tube®
(Holes Flask containing glycerinated hinton Indicator should

Br,ore in <: gl^s^-stoppered bottle or in the refriiA?rc.t^r®

Pipette 0®5 ffil®

2®

Tills suspension^

ing of these solution

referred to as glycerinated indicator solution,

Pipette 0®5 vol®

0.1 ml®

6 o

o.D® :•.irrangt test tubes (l i? x 1\; mui

testing quantity®

to the identifying number of



be shaken when token from refrigerator. Hemovo quantity of
glycerin^ted indicator needed and return flask to cold storage
immediately»)

5v Remove the rack from
water bath for 16 hours.
(Notes

mai .nd m inimu'.

nor rise above ?9°C„ for reliable tests*)
RtoDING Ito RtoOhllKG

flace a shaded cylindrical fluorescent electric bulb lb or more
inches long in front of r, darkened background* ike bulb should
be about 10 - 14 inches above the level of the eyes and
5
Remove each tube from the rack carefully without disturbing
contents.

3. angle in front of the eyes and on the
level with them.

4> Look for clarification of the fluid and. for presence or absence
of a ring of white flakes or white coarse granules at the
meniscus*

5e tilt it so that
whl 1 e s tig ht ly a g i t a. t in g

look through it towards the darkened background to
determine the presence or absence of flocculation and record

Negatives

-”AW"

Eold the tube at a *15°

• •: *
he shaking machine ana place in 37°C*

am; the temperature should not fhll color 34°C.

Io

£o
7 inches in front of t’ncia6

ihe bath should be equipped v<ith a

and t

The uter bath rnu^t not bo cov-r'id durln.r this period.

thermometer.

it is almost parallel vith the bulb,

the tube,

Lift the tube about 10 inches above the eyes,

positive or negative findings»
Posltlyep Those reactions demonstrating white flakes or whit© 

coarse granules at the meniscus, and definite 
flocculation when tub s are gently stoken. 
Those reactions demonstrating absence of ring cr

Stoke rack of tubes on stoking Biachine for 5 r:.inutorw
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and no flocculation or

granularity ;rhen tubes are gently shaken#
Occasionally a non-granular scum at. the-

Centrifuge all tubes In which clear-cut negative cr positive
for 5 minutes-

Remove tubes from centrifuge and read as described in ;io* 5 5

recording onlv doubtful and negative findings s follows
Ji911btfu.Li Those .reuctiono demonstrating coarse granulation

at the meniscus and definite flocculation when

-Doubtfulrf aboveu
8o which homo lysed

unless the reaction is strongly

that there is one tube for <,.• ch seruiu to b-; tested unci for

3- Pipette 0.5 ml of serum to be tested into properly numbered

Ada Da 5 rcl« of glycerinated indicator4 to each serum tube and

5.

tubes are gently shaken-
All specimens falling to react as described under

readings cannot be made ;-..t 2000 r.pk%

1-

6-

. shake on shaking machine for 10 minutes
Remove rack of tubes from shaking machine and place in the 

°C» water bath for 20 minutes#37

or bactorially contaminated,

positive.
RAPID uxHIW Titi kXTi’ SLRUh

2o

Report those specimens as ^unsatisfactory15

meniscus- nay be caused by faulty techniqueo 
Hemolyxed serums bacteriaily contaminated 
frequently produce a whitish ring which is 
strongly adherent to tube#

Heat fresh serum for 3 minutes at 60°C.
Arrange tc^t tubes (101 x 11;.: mm 0oLh'; in ; tillable racks so

band of floccules,

test tubeo

positive and negative serum controls*
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6e Remove tubes from water bath and centrifuge tubes at 2000

Remove tubes from centrifuge without agitating contents.
8. Read each tube as described under ^Heading -nd Reporting1’.
9e Report in accordance with the following outline:

Po.h.v. Those reactions demonstrating plainly visible
and well~nai*kcd

Those reactions demonstrating absence of ring

or band of floceules at the meniscus, and no
flocculation vhen tuber are gently shaken.

bnx; _-i ijlf ft L * Those specimens hemolysed or b&ct^rially
unless th? reaction is strongly

positive.
(lioter. Despite very close agreement between the results by the

it is best to place
the tunes in the refrigeratox* until such a time as they can be
placed in a water bath for sixteen hours and then read as
Standard tests.)
PREPABATIOK OF STOCK INDICATOR

A cholesteroliaed alcoholic extract of beef he<rt muscle
ic employed. prepared by the Difco
Laboratories, Detroit

Weigh 100 grams of beef heart powder and transfer to a one1.
liter glass-stoppered Erlenmeyer flask.
Add 400 ml. pure anesthesia ether and shake thoroughly by
hand for 10 minutes.

7.

Michigan,

r.p.m. for 10 minute?:;.

flakes e.t the meniscus,

conte.mint: tod,

Standard Technique and the Rapid Technique,

Bacto-beef heart,

flocculation then tubes ere gently shaken.

may be used.
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then pour off ether through filter
discarding this and all other ether extractions.

Scrape moist ponder froia filter paper and ret?.?-;., to original1 »
flaskv
(Note: Do not r.llov sain portion of extracted tissue to dry
b «t’-v&en ext?. :. c t1 on. •...)

pure anesthesia ether to the moir.t povder and4.00 ral5. »>

6m extraction «
Remove powder from flas-t dry thoroughly
Place dry powder in git.s-s-^toppered bottle v-ith 95$ ethyl.do

azm ;■hake contents
of flask vigorously by hand Urne s each day.
Filter alcoholic extract through fat-free filter papex* into a
clean glacr-r toppered f 14 f.k*

of cholesterol Gverek*s C.i?.) to wvery 100 al. of
alcoholic extract.
Warm stock indicator (choleet^rulirod alcoholic extract) inli

wcitcr bc-.t h until the cholc sterol la in solution*a

13* Stock indicator should be tested age.insL indicator found

to be wholly s^tirfactory as ’dctcc.^ined by both clinical

(Note; fcajustment of the lipoidal concentra>ion

is necessary for the preparation of c. satisfactory stock

indicator*

ami serologic meance

7*

zdd 0»4 gnu

using 5 ral» cd* alcohol for each gi’am of ponder*
9«

■7.

extract for three days ai room temperature,

repeat 0tractions as before®
Repeat ether extractions fci’ a total of fl/nj

Occasionally,

11 o

1* Harris, Ad: Rosenberg, ^.0, w Indicator5 Ven. Dis. inform.

10 o

A procedure has been described whereby lipoidal 
concentration can bo changed as may be required*

1
Ad; Rosenberg, A.; Boasak, h.N.; Standardlzi-tlon ui‘ Hinton 

., 23:263-265, 1942.

Allo?, ’.-icwaer to se ttle.

alcohol,

Add 4

37°CL

, rmd Vvoigh.
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I’hdL ChdMJLlfid

Stock Hinton Indicators have been prepared from cardiolipin
and lecithin manufactured according to the direction of

and the tests performed frith there indicators thus far
have been more accurate than those performed v-ith indicators

Our ^zperience has been conf in.ac
of lecithin and cardiolipin preparedto the use of three batcho/

?&ngbom*s laboratory and one batch prepared in the
Until cardiolipin and lecithin oreLeeerle Laboratories»

It *111 be impossible to give -.. brie description of hor to

and

choice.tcru 1 is diluted exactly as i? is if ;> dilute indicator

: ire being arep; n-?d frerj the standard atock Hinton indicator.

n.pborn?

in Dr*

adjust tha amounts of these substances for o tin results.
The stock indie;.-, tor prepared from card ic lip in ?

obtainable commercially of ageciflad concentration a?id .-ate-.rc:/,,

lecithin#

tjiade from extracts of Lecf ber.r'a.
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Do2 xi
tube in .1. t w,:.,

aeaeia-serm mixture to every tubedd Co2 ml. ofJ»

glyco .ir. ..tea Hinto?; indicatop to every cate.o..?Z;.o

tubes vigorously until contents become completelyof5- fhxix

Al... .■;. i’ cD,

Remove all tubes from water bath and centrifuge at 2000 r*p*au
5 minutes.

x- aid a .re'm,
1

■.'•..■fore c iiuitadle tl. il ...y ( At; .L.ij .A: . ■. TH.',

tap each tube gontly at the base while holding
it .a.?. tliO t-■•.■.»

Report . ■ ?0 ITIVE all reactions ttiat definite fl&ccul* s3.

<jntrifu^e all otix:? tubix at 20C;.: lop./a. Acy 5 niaufes.

5« Reaovo t;f ..- z'rea the Aritaypina „>.s

previ; .:sly de : ..riled

G, Report follows:

PO.rITI'Jf: Definite flacculsr,; di..a< ? , ...! dw-i-A x’x’orj

DOUS'rfAi: Gueotionablc vloe;a..;.atio?; in cita? .' tclo*
NPAAATTEs Absence of flocciLlatioz' wisii a. yrovjid sl-.-ss

appe:a->ncc.

X -

and 0«l a£U

A.

dl.-p .: .:id_; iron ALv.'. .. .la eiAm*

Remove tubes y x;l. from centrifuge wituotit disturbinj sontent«»

tile

7-

of ’•iz-.tod

f id 0,2 uum

rieiilaous in Lube,

i';tC tubs in yc-'.r?

tubes la a _/ajg., vater bath for ...A hours*

A;l ? ;aA.. VOW,
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LkVl/k-HiniuK £ICH.J?L-zCCb;h..y.’'.'li ir.df

specimens of blood
should he collected in /pecia; rubber-c*-. ?/ec glsss collection tubes
which ure then placed in

such tubes being ordinarily
The collection tube;: arc ;;.ke Gf glass tubing

and measure 80 in length by 20> ..:u.
Over each end there should be < flexible iubbe:- c^p rue;?. ;;e it used to

S’he capacity o.l the tube

Mumber ike ikasse^&nh t-ub/s c.muknr/ specimens unu place the,/:
kicc vu-ob. speclE-.r lu 1 / collection tube _r>us.

end loosen the ciofcremove the rubber c.- p from on-j end ?

the wall of the tube with the- style-t cf un lS~.--c.ugfc zu edle cr /1th some
Replace the .vulb-er c<..p nn the collection /-ube andother stiff wire.

return it to the numbered tube; centrifuge ;.t high speed
Examine each specimen so handled to see if the scrota

recentrifuge for another 10 minutes *
©ake a note of the condition of the serum* flace the i\.ck ccn;-L;l'ii.ug

or 1

having first filled the Yissser'uann tubes -/lib from the water

bath* reniG/w the rack 1’roc; the wa^ur be. .h pour the vo x/ r9

frc?m the tubes remove? the cap from the scrum end of each collection>
tube and notch it jutt above the junction of clot and ;-erum v/ith a
file.

In order to facilitate currying out thin test,

in . a serologic r<;Ck«

is clear and v.-ell separated frora .its ciotj if the seraei Is not clc-a’^

labeled glass tubes th:A measure appruxir-^tcly

in inside di/n;- icr*

is 3*3 cce,

called Yks^eriaeim tubeso

If this still does not clear

Next,

stopper sniall

100 in length and 15 m. in di^s'ter*

bottles of vt-ccine o:1

 s 1117 Shacka-
Specify &o*3 vial swpp-rs in Ko* 68 Stock*

the clear specimens (clot downwards) in sGrologio v.a >jr bc.th kept 

at 56°

the KdCkj,

Ou ,t i,n i. hurry 20 minutes.

for 10 minutes*

preferably for 33 minutes,,

♦These rubber caps nay be obtained x'rom the ttest Company 
maxon St*, PMladelpMa, ?a. -----



and circard the part
of the tubs that contains the clot. ?rocevd ?h.th th* p^.rt containing

Drain into another gl<. v? collection tube sno-ugh seruri so that‘U

the length of' the ealurcn. of serum is about 1*5 cm and drain into a

tO 1,0 CEio

add to the. fl art tube- glycerin;. red
Hinton inc. io:, tex* onual to th/- auount of s<rum in the tube as estimated

th • :eby the ccmbiricd length of the column of sa-ru:a and indicator i)

should he tuhen not to allo?- air to separate the senvi and Kinton

which would prevent iclaingIndfeator j>

The capillary pipette consists of pl j-ca of glass tubing ebout
One end is ta. > ■ ; • *0 to a

0api.llury tip about 1 mr-
Provided no serum is drawn into the capillary

it nr.-d not be rlmvx bsnvr-en specimens *>

add3

a-vrur.
estimated by the comb'ln*.’U .Length of the colu;nn of serin? and Indic: tor <j»

Mz the serur:: zmd the Hinton inc-.lc- to:r in each tube by tilting
the liquid toward altcz*natc ends of the ufbe ?i.l

Cap both ends of the two collection tube;-; return one to tho3

th sei^ologic

hu.ving ilrst filled the ba.ssermann tubes with

—1-’.

*- an'g.fi

4©

long and 1

Bold -';: collection tube horis ■. lly,

5o

with a rubber bulb*

water from the bath»

\;ith aj.a;/:, cap 111:vy pip•?tte , 

diluted Hinton indicatoz -pULl to 5 tinea the aaoant of Lh-:

in diomt',vrw

brc.... h it 5,

Q ?

pip'-it:;.

second similai1 glaaa tube eiaav.gh ^-oruai jo the column is 0*5 c.-u-

carrsponding1y numbered,
original numhv-rod hacsorm&nn tube and the oobex' to a lasscrcuaui tube 

and place the rack in a 37°

the clear ai: follows:

b&th for 16 hours ?

Y.ith a Ci:plll;vy pre,

10 ar 1< c^.«
oi' ;. ;£s in cfj./;—■ act?, tbc other end is cooped

Ta the s o c ;>nd tube ?



Remove the rack from the v'at/r be th and con trlfuge the tubes for

the stage *„>';: th©
from the horlmicroscope should be tilted at an angle of about 30

zontal und the tube placed under the lens so that trio mcniseus is
Readings *re designated as fallows:

eo??.pact clumps at the
meniscus in either tube*
the elumps into vl%j o

Inif there an? u. few small cluuvps at the men:*. ■: cur i;

the clu&ps sliculd be broken up by thumping the tube with
finger and the tube rccentrifuged for 3 minutes The test is reporteda

ndoubtful if small clumps are again visible at th^ meniscus and
wpoi' iti’/e*1 if large compact clumps are present in either tube*$

cloudy j,if there are no clumps at all*

if badly hemolyzed or contsralnated sp scions give
no marked flocculation in either tube*

The v-e clinic described above c-uralres about 0*1 cc« of teru.^; smaller
mora) may be handled in the sar.-:e way in

except that, the tubes are scaled vrith a em&ll gas
measuring 10 or 11 cm*

fl&sie instead of rubber cups*

.amorphous v

6*

uppGrrdOEt*

i a

discrete3

in length un.d 1*15 to 1*5 ‘ma*

granular mateibisl at the uenitcus should be Interpreted as nagati.^*
U^S/ltliJACTOEy^

DOUblFl'L,

5 minutes at appropriately 2?30d revolutions per adnate,

such

* Ct:.pillary tubes of these specification^ aay be obtained from Friedrich 2: Dlcairck^ Millville^ N*J*

PdflA.1 .:a.}

amounts of serum (0*05 ce« or

1 it . . .. ; ..‘ . ’;■ . Ig ■ f . '. . ..- EBay h« '>■„■ ■■

in inside diameter*

if there a/'V* definite^

capillary tubes

la’dl-YilVE,

“the light should be cut dov^i by low .-ring ’iha condenser so that

' Moreaverj
,u

Read the results with a lovv-pov/ar objective of tha ^icrcscapOo

gates ut the meniscus can be s^en readily*


