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or other shaker. A Cenco lieinse

5.
6. Maximum and minimum thermometer.

B. Glassware
(manufactured by Kimble and

2.
1.0 ml graduated in hundredths.

graduated in tenths.

4. glass-stoppered.

6

3*
4.

10.0 ml. graduated in tenths
Flasks

laboratory shaker is satisfactory for small laboratories 
Interval timer.

HI®TON FLOCCULATIvK A1AT FOB £Y?11ILIS 
EQUIPMENT AND GUSEfcE

150 ml. 
Flasks, 
500 ml.
1 liter

test tube.

A.

3.

5.0 ml.

General Equipment 
lo

1,

Erlenmeyer,

9 Erlenmeyer, with inverted V-shaped ridge in bottom 
that produces two semicircular compartments (so-called 
Hinton flasks).
125 ml.

Centrifuge with tachometer.

Graduated cylinders.
100 ml.
250 ml.
500 ml.
1 liter
Filter funnels, fluted, 200 mm.

♦Tubes 100 x 13 mm. O.D. are not as desirable as the small ones because with 
the weakly-positive scrums the reactions are much more difficult to read.

Test tubes, 100 x 11* mm. 
described as 45060/873) *
Pipettes, Serological, deliver to the tip.

fecks,
Water baths, one 37°C and one 56°C»
Kahn shaking machine (275 - 285 oscillations per minute, 
with 1 1/2 inch stroke),
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REAGENTS

(See pageHinton indicator.
Indicator").
5%*1 

f-- u

of previously dried sodium chloride (1a
Add sodium chloride to 100 ml of freshly distilled vs.tero

and heat solution in an autoclave at 15 pounds pressure for

Store salt solution in glass-stoppered bottles at roomc*
This solution may be used for three ^eeks• temperature.

50/ solution of glycerine
(Reagent)Mix equal volumes of Baker and Adamson*s Glycerina

and distilled water. This solution keeps indefinitely.

PREPARATION OF SERUM

1. Remove serums from clots by centrifuging and pipetting or

water- bath for 30 minutes. Scrubs
should not be heated before the day of testing. If it is

use sc-.rum freshly separated
from the clot if available.

3. Recentrifuge any specimen in vhich visible particles have
formed during heating.

PREPARATION OF GLYCERINATED HINTON INDICATOR
Pipette one part of Einton Indicator into one compartment of a
Hinton flask.

(Motes of Hinton

Indicator should be mixed at one time.)
Mot less than 1 ml. or more than 5 ml.

¥/eigh 5 gms.
sodium chloride solution.

1.

decanting.

3O

15 minutes.

<L v

2.

C.E.) .

Heat the serums in the 56°C.

? w?repar'ation of Hinton

necessary to. retest a specimen,
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Pipett.e 0.8 part of 5% sodium chloride solution into the other2.

Care should be used in pipetting
the salt solution into the flask in order to avoid premature

Mi by shaking the flask very rapidly from side to side for

Let the mixture stand exactly five minutes.
5

Add 15 parts of 50% glycerol solution and shake thoroughly6
until the suspension is homogenous
Store in a glass-stoppered bottle or flask in the refrigerator.7.

STANDARD HIHTuN TEST MTii SERUM

1.
that there is one tube for each serum to be tested and for
positive and negative serum controls. Number tubes to correspond

2. of each heated serum into its corresponding
tube •
(ftote: Occasionally very strongly-positive serums will elicit

testing quantity. 3

0.1 ml. serum should also be tested in addition to the 0.5 ml*
quantity of serum*)

3< Pipette 0.5 ml. of* the glycerinated Hinton Indicator into each
serum tube.
(Hotel- Flask containing glycerinated Hinton Indicator’ should

a negative reaction when 0.5 ml. of serum is employed as the 
•When this type of reaction is suspected

compartment of the flask.

Xi Q

to the Identifying number of serums*

3.

Arrange test tubes (103 x

mixing of these solutions.

Add 13.1 parts of 5% salt solution and shake thoroughly.

one minute.

This suspension, referred to glycerinated indicator solution, 
remains usable for at least three weeks.

Pipette 0.5 nil.

11£ mm. O.D.) in suitable racks so
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be shaken vhen taken, from refrigerator. Remove quahtity of
glycerinated indicator needed and return flask to cold storage
immediately.)

water bath for 16 hours.
(Note: The water bath must not be covered during this period.
The bath should be equipped with a maximum and minimum

and the temperature should not fall below 34°C«

READING AND REPORTING
Palace a shaded cylindrical fluorescent electric bulb 18 or racre
inches long in front of a darkened background. I he bulb should
be fabout 1G « 14 inches above the level of the eyes and

Remove each tube from the rack carefully without disturbing
contents.
Hold the tube at a 45° &ngle in front of the eyes and on the
level with them
Look for clarification of the fluid and for presence or absence
of a ring of white flakes or white coarse granules at the

5 tilt it so that
while slightly agitating

look through it towards the daz'kened background to
determine the presence or absence of flocculation and record

Positive:

Negative:

L

3a

4«

5«

meniscus.

positive or negative findings.
Those reactions demonstrating white flakes or white 
coarse granules at.the meniscus, and definite 
flocculation when tub s are gently shaken.
Those reactions demonstrating absence of ring or

20
7 inches in front of them.

therm one ter <>

the tube,
and,it is almost parallel with the bulb,

for reliable tests.)

Remove the rack from the shaking machine and piece in 37°C.

Lift the tube about 10 inches above the eyes,

nor rise above 39°C.

4« Shake rack of tubes on shaking machine fur 5 minutes*
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and no flocculation or

granularity when tubes are gently shaken.
Occasionally a non-granular scum at the

6, Centrifuge all tubes in which clear-cut negative or positive
readings cannot be made at 2000
Remove tubes from centrifuge ana read as described in No
recording only doubtful and negative findings ..s follows?
Doubtful? Those reactions demonstrating course granulation

at the meniscus and definite flocculation when

Negative:
nDoubtful - a bove,

8, Report those specimens as
unless the reaction is strongly

1,
2v

that there is one tube for each serum to be tested and for

of serum to be tested into properly numbered
test tube.
Add 0.5 ml, of glycerinated indicator to each serum tube and4.

5,
37°C, water bath fox' 20 minutes.

tubes are gently shaken.
all specimens failing to react as described under

wunsatisfactox*yh which are liemoly 2 ed

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

positive.
RAPID HINTON TL.ST hlTLl SLRUK

3, Pipette 0,5 ml.
positive and negative, serum controls.

or bacterially contaminated,

ep,i:i, fur 5 minutes.
5,

meniscus may be caused by faulty technique, 
Hemolyaed serums bacterially contaminated 
frequently produce a whitish ring which is 
.strongly adherent to tube.

band of floccules,

Heat fresh serum for 3 minutes at 60°C.
Arrange test tubes (100 x 11| mm, 0.D,) in suitable racks so
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Remove tubes from water bath and centrifuge tubes at 2000

for 10 minutes
Remove tubes from centrifuge without agitating contents*
Read each tube as described under ^Reading and Reporting*.
Report in accordaxice ■ with the following outline:9.

Those reactions demonstrating plainly visiblePositive;

and we11-marked

Those reactions demonstrating absence of ringN.egat.ive.s
and no

flocculation when tubes are gently shaken.

Those specimens heaiolysed or bacteriallyUnsatisfactory. z

unless the reaction is strongly

(Note: Despite very close agreement between the results by the
it is best to placeStandard Technique and the Rapid Technique i-

the tubes in the refrigerator until such a time as they can be
placed in a water bath for sixteen hours and then read as
Standard tests.)
PREPARATION OF STOCK INDICATOR

A cholesterolized alcoholic extract of beef heart muscle
prepared by the Difcois employed.
may be used*Laboratories s

Weigh 100 grams of beef heai’t 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.

r.p.m.

contaminated,
positive.

8a

6*

or band of floccules at the meniscus,

7*

Michigan,Detroit,

flocculation when tubes are gently shaken«

Bacto-beef heart,

flakes at the meniscus,



then pour off ether through filterAllow powder to settle3 * ?

paper. discarding this and all othsi ether extractions.
Scrape moist powder from filter p: per mid return to original
flask*
(Uote: Do not allow main portion of extracted tissue to dry
between extractions.)

Add 400 ml* pure anesthetic ether to the moist powder and?v

repeat extractions as before.

Repeat ether extractions for a total of five extractions6
and weigh.dry .thoroughlyRemove powder from flask;7 >

Place dry powder in a glass-stoppered bottle with 95w ethyl8.
alcohol for each gram of powder.

end &hake con tent$
of flask vigorously by hand 3 times each day.

10. Filter alcoholic extract through fat-free filter paper into a
clean glass-stcppereo flask.

11. Add 0.4 gm. of cholesterol (&erckfs C.P.) to every 100 ml

12. Warm stock indicator (cholesterolised alcoholic extract} in

Stock indicator should be tested against an indicator* found13
co be wholly satisfactory as determined by both clinical
ana serologic means.
(Note: Occasionally, adjustment of the lipoidal concentration
is necessary for the preparation of a satisfactory stock
indicator.

V

using 5 ml*

1. Harris,
Indicator; Ven.

of

a 37°C. water bath until the cholesterol is in solution.

alcoholic extract*

. of

alcohol,
Extract for three days at room temperature,

A procedure has been described whereby lipoidal 
concentration can be changed as may.be inquired.h)

4

Ad; Rosenberg, A.; Bossak, H.&h: Standardization of Hinton 
Die. Inform., 23:263-265, 1942.
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IHDI01TJ8S fhkP.tniD Cj^DIOLX?IK
Stock Hinton Indicators have been prepared from cardiolipin

and lecithin manufactured according to the direction of
and the tests performed with these indicators thus far

have been more accurate than those performed with indicators
made from extracts of beef heart* uur experience has been confined
to the use of three batches of lecithin and cardiolipin prepared

Lederle Laborstorles« Until cardiolipin and lecithin are

it will be impossible to give a brief description of how to
adjust the amounts of these substances for optimum results*
The stock indicator prepared from cardiolipin and}

cholesterol is diluted exactly it is if dilute indicator
v/ere being prepared from the standard stool-: Hinton indicator

Pangborn,

Lecithin,

in Dr* ?angborn’3s laboratory and one be ?;eh prepared in the

obtainable commercially of specified concentration and potency,



PH? OP1. »

Hinton ii’Hive Isa ..

Select &ne o3f more eleas Hint*  negative serums and rate 6

(iwO

employing the fallowin '.... indicated

(Note* la.':‘r - >■ ■>:.:! it

Avoid th® use of cloudy jerum.)
20 percent solution.Cum acacia »

tattle* 20 L pa . jred jsaa

c
Place battlo in the autoclave end juirituln for 15 minutes

well to
completely dissolve the acacia and maintain. in a sterile

x-

.. Hit ton iniicc tor 
t?lyc .-rh..; And In .Lrsi.iiw. tor

-10-

•mm.t-iti. :■.:»

b.

and p■•!::• lapld 3 .;>

at 15 lbs« o.i‘ p3?acjure<.

3.

Go

a«

d.

ere:/ cap on ’ ottle,

in aceoydance with the RAPID HIKT011 TEST technic^

Put :ui u A~oz.

j.Lyo';It? ■;<<-• Indie; : (;< •:

(OC ’ HINTS® IKS ICAT0®)»

:..c : L-i-;. (USP).

teits tt3.

condition.

Add 100 ral.

1ir... Q

da/X,. it 1/:hit
fox

i?zi. ,r. iluid

Remove from autoclave,

is cceveaifci^t to pool;;

F.lyit glajs bottles with ooic3-ite acre,, caps rzith vinylite 
lilners a..'o ve\v o.-. Ils o ■ for < j prcp.-m-ition of the acacia 

^plution.

Tube l»~0«5 ml# serum 0»5 bs1» 
iw.oe 2. “0.1 sil. scrujA uiK. 0.5 rdl.

for wot .■io:?..' thmi 3 ■./eome.

mil:....-?. •.-? (1-10,010) , 

iltor-3 at S-10°C.

of 3 ;? ;ve;di't. JuQ s :Ln bxilod water®

Place ^aicelite cap on Lwt de not on0
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JLintca no;.hive1.

. with 5 ml« 20 percent gum acacia

Into a tula

ily 1 acu cia-t-erna

0<.': ci'L. c;lyo7. i--. hl: .too .1: .'.1sato? _.:rl udLx

;oll.

In

c.

A suti.. ' no -.11. .-. r.e:;. ..iced.

?a .? mm ?.,■■ mm mi
fluids m visibly

«£i.

1.

Humber tubes to corrospand to the idontifyin& number of each.
fluid.

For each apociisen pipstto 0.62
.into tub©

entri ■ ■.. and ftec«nt 1 fl id.

be tasted and for positive ••£-.'?. negative spinal fluid controls.

to be teaisd ?:lx 5 .!«.

chloride solution^

I'eaetic-n.

place tuLe in 3?°C» •■-.•i,'-:.? h-..tl .■ c ? 3d :;iliK.v;es.

a.

ceritrifiijQd bloody spi.<ul fluid ,dioul-< bo .:’2....c-■ oad uo :?.tl- .ovC.;y 

if .it yields a po.;itiv<: i-:.action.

G?L1;1- ; LUI.' . hOCCULAim ihUT.

2Lo

2.

coorocpondinfly nwh-soed in firvt row., 0.4 nl.

7o? ovary ten a Inal :..
:...........................................................................m:- .. .u ,i m ■■ ■ ■■.

O '. C «C;5 p . l C'.:/.

ArrunjO test tubes (100 11 ..• O.L.) in y rous tha:. there
arc 4 tvltes (one behind the othioi- ecea spinal Hold to

0»2 ;al. cl ;1‘

e:, a tv-.le at 2000 xu-p., ;□ x’er p zainutes.

aim

Pari'orai a rapid test ... . follcruss

j, pipette 0. 6 ;1; „

contaminated with bacteria are unsatisfa< tory t sating*

o. spinal fluid .into
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Lav I •£-HI3'x0a MICRUELOCPULATIOH TEST

specimens of oio;.4

should be collected in special rubber-capped glass collection, tubes
which are then placed in labeled glass tubes that measure approximately

such tubes being ordinarilyin length and 15 mm o

The collection tubes are made of gl&ss tubing
and measure 80 mm. in length by about 2# 3 nr.n
Over each end there should be o. flexible tuhber cup such as is used to

The capacity of tubestopper small bottles of vaccine or sex^um#'*
is about 0.3 cc.
Number the Yvassermann tubes containing the specimens and place the:?;

Take each specimen in its collection tube from
and loosen the clot fr-xiremove the rubber c.-.p from one end

the wall of the tube with the stylet of an 18-gauge needle or with same
I'eplL.ce the rubber u:«.p on the collection tube and

return it to the numbered ^assermann tube; centrifuge at high speed
for 10 minutes. Examine each specimen so handled to see if the serum

make a note of the condition of the serum. Place the rack containing

having first filled the Wassermann tubes with water from the water
bath# remove the rack from the water bath pour the water5

from the tubes remove the cap from the serum end of each collection5

tube and notch it just above the junction of clot and serum with a
file#

recentrifuge for another 10 minutes.

In order to facilitate carrying out this test.

in a serologic rack#

called Wassermann tubes#

C.,

is clear and well separated from its clot; if the seium is not clear.,

Next,

the rack,

in inside diameter#

preferably for 30 minutes,

11’ this still does not clear it,

the clear specimens (clot downwards) in a serologic water bath &ept 

at 56°

♦These rubber caps may be obtained from the V/ect Company 
maxon £t#, Philadelphia, Pa#

o ther s tiff wi re o

 9 1117 Shacka-
Specify No»3 vial stoppers in No# 68 Stock#

in diameter,

or Lj? in. a hurry 20 minutes.

100 mm#
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and discard the part

Proceed with the part containing
the clear serum as follows?

1 Drain into another glass collection tube enough serum so that
the length of the column of serum ic about 2,5 cm. and drain into a

zcici to the first tube glycerinated
Hinton indicator equal to the amount of scrum in the tube as estimated

Cut eby the combined length of the column of serum *nd indies tor 0

should be taken not to allow air to separate the serum and -.liuton
which would prevent mixing

The capillary pipette consists of a piece of glass tubing about
in diameter# One end is tap red to a

or loss in diameter} the other end is capped
with a rubber bulb Provided no serum is drawn into the capillary

3- with thv?^san*e capillary pip-tte add
diluted Hinton indicator equal to 5 times the amount of the serum as
estimated by the combin’d length of the column of serern and

4® Mix the serum and the Hinton indicator in tach tube by tilting
the liquid toward alternate ends of the tube 13 times#

Cap both ends of the two collection tubes5* return one to the>

C# serologic
having first Tilled the V-assermann tubes with

water from the bath*

capillary tip about 1 mm#
long and 1 cm#

indicator#

2«
long*

break it,

pipette,

second similar glass tube enough serum so that the column is 3,5 cm#

bath for 16 hours,
correspondingly numbered,
original numbered Wassermunn tube and the other to a Yiassermann tube 

and place the rack in a 37°

to 1,0 cm#

Hold the collection tube horizo.nlo?t.ly,

With a capillary pipette,

it need not be rinsed between specimens,

of the tube that contains the clot*

To the second tube,

.10 or 12 cm.

indicator,
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6 Remove the rack from the vut»rr bath and centrifuge the tubes for

5 minutes at approximately 2,000 revolutions per minute
Read the results vith a lov-power objective of the microscope

the light should be cut down by lowering the condenser so that aggre­
gates at the meniscus can be seen readily. the stage of theMoreover

from the hori-!>microscope should be tilted ar an angle o
sontal and the tube placed under the lens sc that the meniscus is

Headings are designated as follows:
compact clumps at the

^entl^thumping of the tube may help floatmeniscus in either tube
the clumps into viev’..

if there are a few small clumps at the meniscus. In
the clumps should be broken up by thumping the tube with

finger and the tube recentrifuged for 3 minutes The test is reported9

^doubtful1*' if small clumps are again visible at the meniscus and
"positive-’ if large

NEGATIVE if there are no clumps at all2

granular material at the meniscus should be interpreted as neg&tl e.-
UNSATISFACTORY if badly hemolyr-ed or contanina tvd specimens give

no marked flocculation in either tube
oi’ scrum; smaIler

more) may be xiancled in the same v/ay inor
capillary tubes,* measuring 10 or 11 cm in length and 1.25 to 1^5 mm*-

except that the tubes are sealed with a small gas
flame instead of rubber' cays*.

compact clumps ur& present in either tube.

ru

such cases,

uppermost*
if there are definite, disereto.

cloudy,Amorphous,

about

* Capillary tubes of those specifications may be obtained from 
Friedrich Llmaock, Liillvilie^ N.J*

DOUBTFUL,

in inside diamx^ter,

POSITIVE,

The technic described above requires about 0.1 cq* 
amounts of serum (0.05 co


