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With the inoreased utilisatlon of the immunoohsatioal 

approach for the quantitation or substanaes present in 

biologioal fluids, it has beoome apparent that olasaical 

quantitative precipitin reactions have limited practioal 

applicability due to the quantity of reaotants oonsumed. 

Beoause of this reason, and others relating to neoesearg 

teohnioal skill and speed in performing multiple deter- 

minations, a procedure was designed to obviate such ob- 

jectionse 

Kahn (1) has shown that preoipitin reaotiona oan be 

performed on oellulose acetate and that the antigen-antibody 

oomplex oan be suitably stained. Braokenridge (2) haa shm 

that within limits a linear relationship obtains between 

dye uptake and protein concentration. 

The following report oonoerns itself with a prooedure 

whioh quantita.tea serum antibody aa measured by the dye 

uptake of the immunologic preolpitate on oellulose adetate. 

Inasmuoh as different protein8 have dirferent uptakes 

of dye, it was neoessary to prepare a standard curve for 

each antigen-antfbody system investigated. Sinoe rabbit 

antisera was employed the standard ourve was obtained by 

determining the dye binding oapaoity of a mixture of 10 

parts of rabbit gamma globulin and 1 pert of the antigen 
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usder consideration, Protein concentration of the mixture 

was determined by mioro-Kjeldahl. an8 then adjusted to 

concentrations ranging from 0.029 miorogra~ls nitrogen to 

0.93 micrograms nitrogen ior fire lambda, 

Cellulose acetate strips, 3 cm4 x 5 em*, were w&be& 

in veronol buffer, pH 8.6, u-O.07 and then blotted free of 

6x(3%88 IEOiStW'B. The strips were placred on a holder which 

is so desigxled a8 to SWpeIld the major part of the strip 

(exolusive of the edges which rest on the hollder) over ap 

ail!4 space and increasing nitrogen ~on~entretious of the 

protein mixture in a total volume of five le.&da were then 

placed on individual strip8 with the aid of calibrated 

mioropipets. After permitting diffusion of the protein 

through the strip they were plaoed in a 0,034& solution of 

nigrosin in 2% aeetic acid for a period of from 9-12 hours. 

The strips were then rinsed in running tap water and 

blotted free of eree88 mOi8tUre with filter paper* The 

entire stained area was out out and di8solred in 0.3 ml. 

of solvent (8.8 part8 methflene ckrloride to 3.,2 parts 

ethanol) with the aid of a glass stirring rod. The 0.D. 

of approximately an 0.15 ml.. aliquot of the above was 

8etsmnined with a gpiere ouvette attaehumt for the Cole- 

men Junior Speetrophotceueter et 545 xu* 

Figure 1 shows the linear relatIonshIp obtained with 

this procedure employing a mixture of rabbit gamma globulin 

and human serum albuainr ;5ucrh a curve was rcsdupliaat~ble 

wlthln0.3$ errors 

me a rule, 12 dilutions of entfgsnwarc) employa& 4.1 

rbattiezm eondueted in Uupliaate~ 'Fen lambda of antiresum 

was pla09a in the oenter 0r a PrMouW prep=& 3 x 5 cm 
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0. D. 

0.40 - 

0.86 - 

0.80 - 

0.86 - 

0.80 - 

0.16 - 

strip as indictatad above and permltted to difrwm through 

the oelluloas aoetate, Immediately thereagter, 5 lambda 

of the appropriate antigen oonoentration was superimposed 

upon the antiserum area. The strips were then placed under 

a layer of Whitmore Oil (Consolidated Labs, Chioago Helghte, 

Illinois) snd inoubated at 37O CL ror 14-U hours. At the 

end of the inoubation pari&, the strips were dram~d rrse 

of flaring oil,and plaoed in a ghosphats buifer, pH 8.2, 

elation bath equipped with a magnet50 stirring devioe 80 

ar to keep the strip8 storing abouh One and a helf hoar8 

late@ the strips wore removeI and placed in a rreah pholr- 

phate burr- elution bath and kept ror an equal period 0r 

tAm6. This proeedurs was repeated for a total of six timo8 

and then stained as inaioated above for the etandard protein 

ourves. 
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The preoipltln lime whioh appeared as a darkly stained 

cirole can be seen in Figure 2. Approximately 1 mm. on 

either side of the praoipitin line was inoluded when the 

oirole wa8 cut out and dissolved in the solvent. It wae 

round that the beat instrument ror pd0wng this ra8 a 

4 inoh ourred irie ooiraora. 

Figure 2 

lJlgroeln Stained Preolpitln Reaotlons on Celluloee 
doetate. A To d Repreeente Inarementr or Antigen 
Nitrogen Added 

The antibody nitrogen oontent of two rabbit ant&r-a, 

antlhuma g8am globulin and anti-human l rum album&n was 

dotermined by the qtmntltatlte preeipitln groooUurr (3) and 

the nitroaan a#Mpd by the mioro-Kjoldabl moths. 

Figure 3 IS reprosentatire of a plot or the data ob- 

tained ror the IBA 8y8tW. The Burt. m88Ult8 O.D. pl‘ottd 
against rioroyama antigen nltrogan afldod. It oan be awn 

than an eqtivalmoo is roaohti, after rhleh premxmably mntigur 

@X0088 diminution Or precipitate OOOu)pO dth ooMoquont drop 

in dye uptake. The antibody nitrogen -8 dotermined by 

utrapolatlw af tha 0.D; ralue at l quivalanoo frcm the 

standard ourno and subtraetln& the antlgon nitrogen added 

rrom this rigur0. 
lFlth thik promdure antibody nltregea for the rabbit 

antitE3A btwm wao round to be 130 mlorogm8 #/rl, a8 
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oompared to the value obtalnod by th, Heidolbar(or proodtwa 

0r 110 laiorolprrrp8 w/a Colqparatlte value8 obtaimd for 

the IiKS ryatem wire 103 oiorogmmr H/EL and 128 miOr0wsm8 

w/ml. ro8pootlwolp. 

In aaj OaU&Wi8@n On a qUWltithti+O bad8 et thi8 r.thOd 

and that of tha ola8aioal tube reaotion, it must bo kept in 

ailad that the 8yStm dorroribad he??, 18 not a tZ'Ue thZ.W 

dimendonal onor Whllo one asma& l rrtimalie the *bleoklsg* 

effwt of the oelluloro a0etata a8 the roaotant a0lo0ulor 

ad80rb onto the rtufaoa of the fib-a, It aust bo oonrldrred 

aa oontrlbutary to nogatiag th8 oablniaa oapaoity oi tha 

roaotant8 to 8010 utmat. With thlr In mind., it bee-8 

eppuont tBat abroluto quiU%titetirO O~pU18OM 0i the tW@ 

method8 18 Rot fOaoib1.. 

The lRWit8 of thie meth0d Ban br etated 8m1y. It 18 

exoeOdingly easy to pOrfomu, rOquir.8 BO 8pOOiti 8ki11 Or 
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equipment, is highly reproducible for any given system 

(wLth 2-3s)) and requires minimal amount8 of reactants. 

Its major demerit is that it oannot be truly quanti- 

tative In the sense that one can aooount ror eaoh mole- 

cule of antibody or antigen nitrogen. There are a number 

or teohnologiaal preoautione whioh must also be considered, 

The elutlon procebre if Inadequately performed will leave 

residual prote%n to take up the dye and thus oontribute to 

the values obtained. If oare is not exeroiared in the outting 

out of the preeipitin oirole erroneous values will be ob- 

tained. And lastly, it must be appreciated that at the 

low volume level this prooeduro operates, extrapolation of 

a value from 10 lambda to one milliliter 0Bn greatly magnify 

any eristlng initial error. 

Keeping in mind all of the inherent drawbaoks to this 

prwedure, it neterthelase beomtes etident that it repse- 

oents a highly reproduoible system and one which because 

01 Ltr relatively low oonaumption or reactants oould lend 

itrelf to the islmrnoagaay of many irportant biologlaal 

materlals4 


