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Tnt introduction of the thronlboplastin-generation test by 13i s and Dou las (t Y bh S 953) 
1.uacs ri' i )oncn$al bino— provided an entirely new and sorely needed basis for the quantitative assay of antihacniophilic ~! 
i t t°' 25. 
t the c[rc+r of counting frith a hac- lobulin G (AH) The procedure described by Biggs, Evclilig and Richards (1955), modified 

7r :a, S. 351. 
'Ncuc es Blut c dct rdi. Paas•at 

rtalvt,• des 131utcs. AuL. PLrsiol. 

by Pitncy (i o) and by the original authors (Biggs and Macftrlanc, 1957; Biggs, 1957), 
presents only two m ajor or impediments to adoption by the research laboratory engaged iii 1 ~ 1 ]x 
long-term studies on AHG: the day-to-day reproducibility is insuflicicntly good, and there 

Z..ihlungen dcr illutkiirrcrchcn des 
4y,,•r 14611., It, 327. is poor correlation between in-vitro and in-vivo measurements of AHG. The latter difculty 

'l.ntcrsuchungcn ifbcr dic i"ehlcr- is, unfortunately, a serious one, because the validity of an AHG assay can be demonstrated 
tt.ng dcr BIt"c rperchcn: ,4rch. 

as 
only in an AHG-deficient patient. Unless an anticoagulant is present, all assay should be 

Uctcr Inutuntcr.uchungcn.' able to measure the low level in the haemophiliac, measure the Level ill normal plasma to 
rs p. 14.) be used for transfusion and confirm the predicted rise in the patient's level following the 

• 4• praki. Hill., Pwgnc.44 It, 

• rinse, 

transfusion. 
zahl, Volmn, ObcrRadtc This report describes fiirthcr modifications of the reagents and procedure of Biggs, Evcling 

t orperchen bci Menschcn and bei 
d 1rd<.cr., xo, -x57. 

and Richards (1955), as well as statistical Studies of the modified method which demonstrate 
So,. Clinied Hemamtgy r, 4th ed., : its high level of precision and transfusion studies which demonstrate its validity. 

:intpton, London. 
pr It  for cotntt;cg ,nra1i 

• nation.• with special reference to 
.'alert. Lund, 165 967 MATERIALS AND METHOD OF ASSAY 

P ' attd 131kR61s, D. J: it9So). .• - 
No. 393{30 . ' 

Standard and Test Plasma (AHG Sntircc) 
A supply of standard plasma is obtained.every z weeks froni the same donor acid frozen at 

/_... - — r5-20' C. ill o.z-1111. volumes. Nine parts of blood arc mixed with one part of 3.z per cent
(ls Jv) trisodiuni citrate and the cells separated by io minutes' centrifugation at 3000 r.p.m. 
Each new batch of plasma is checked against sevcral,previous ones;-unifotniit.y and stability 
for at least 2 weeks have repeatedly bccii confirmed. 

The plasma is prepared For use as follows: o.8. lil. of saline is added to 0.2 1111. of the test 
or standard plasma to makd I ml. of zo per cent plasma. A quantity ofstalidard aluminiuir. 
hydroxide (Al(OH)3) gel (Biggs and Macfarlane, 1957) is also diluted r in 5 with four parts 
ofdistillcd water, for use as adsorbing reagent for the diluted plasma. One nil, of dilute plasma
is placed in the 'f C. water-bath for I minute after which o.I.ml. of the diluted gel is added 
to it. The mixture is shaken, then incubated at 37' C. for 3•niinutcs. The tube is thencentri-
ftiged at 3000 r.p.m. for io. minutes and the supernatant plasma promptly decanted into a 
cold test-tube. From this zo per cent adsorbed preparation dilutions with saline arc made for 
determining carves such as that shown in Fig. i. The test plasma is prepared in the same way, 
the small volume required (o .z nil.) permits studies on small animals. .. . :: 
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and then stored at 4 C. overnight. The next morning the sera arc separated from their riots, successive generatii 
pooled and 50 ml. of the pooled scrum arc lyophiliYetl and stored at i 5--2o C. The activity t'eniently carried o' 

of this material remains stable for about 3 months. For use, So mg. of thc'lyophilized material requires the use of 
arc dissolved in 10 nll, of imidazolc buffer, p11 7.3 (Mertz and Owen, 1910). and stored at 
4° C. for Go hours to permit conlpletc'dilution-activation'. Once activated, such a preparation 
remains stable and potent for 3 days if kept at temperatures less than to' C.

lui Ccpha
...... ... ......:..•...•: . . .... .... . . ......... .. ........ ...... . . . . . .. . . . . . . . .. ........... .. . . . t 

` 
t A preparation from human, brain, as described by Bell and Altoil (l 4), diluted I ill TOO 

with salltic before use, is used is 's platelet substitute. 

Adcorl,cd, Precipitated lk-ef,Scrrull (,Ic-CJohulitl or Parlor 1") 
The scrum is first adsorbed ss'ith barium carbonate; as described by \Vare and Seegers 

(1949), in order to remove prothronlbin, PTC and Factor VIi. Since our assay indicated that < 
there is sonic residual AI-iC ill beef scrum, this is precipitated by 33 per cent saturation with 
aninioniunl sulphate and discarded. Theinunonium sulphate -saturation of the superllate is 
then increased to So per cent in order to precipitate the Ac-globulin activity. This precipitate 
is then dissolved ill saline (ill volume one-fourth of that of the original serum) and dialysed 
ovcrnight.at 40 C. against saline. After dialysis, the preparation may he frozen and stored 
at - tS-zo' C. for about a year. The volumes frozen need not be particularly small since 
the activity of the material 

is 

not affected by repeated freezing and thawing. The final 
volume of the material is approximately half that of the original scrum and its Ac-globulin 
activity as determined by the one-stage method of Lewis and Ware (Tocantiiis, 1955) is Stnudnfd Curve 
approximately 150;per cent of that of normal ltunian plasma. As a source Ac-globulin - Fig. 1 shows the 

rr

of

iii the assay this prcplratitln is used diluted to per Cent ill t11e imidazole buffer, Clotting time of Lll: 
plasma the plot pro 

Cnlcinul Chloride at each extreme; thef 

0.02$ It1-CaCl2 i11 distilled water is used. . the figure 'vcrc ob 
and permit a study

,SrvlrcUnit CO-variance of these 

A large lautity of fresh platcle-t-fmc oitratcd beefplasnia (I part 0f,3.2 hr1 cent tritodiuru is linear; the slope c 

citrate to y parts of beef blood), stored frozen in convenient volunies, is used as•substratc. to run or from order 

It remains stable for about 3 months and is diluted with ail equal volume of saline just before ; tioas of log. clottilir 

each experiment. of variation ofcstlih 
coefficient of variat. 

M17IlOU OP ASSAY plot of the standard 
against the means fi; 

From a stock kept in melting ice, 0.1.ml.-ofeach of the following reagents is pipetted into 
to 

slope) was deters 
a warm test-tube in the 37  ̀C. water-bath: 5 per cent adsorbed, precipitated beef scrum; 
diluted human strum; 1 ill 100 cephalin, and 0.025 M-CaC12. A stop-watch is started with The above statist,: 

the addition of the CaCl2. \Vhci1 the reagents have been incubated for 6 minutes. 0.2 ml. be convenient if we' 
of the cold standard or test plasma is added, the tube is agitated slightly, and a pipette placed . day and read the 
in it. Another tube already containing 0.1 ml. of CaCl2 is then placed ill the water-bath: , previous dctcrinina: 
this is used in the final  incasurcnient of the amount of 'thromboplastin' generated. At to assay as follows: ov, 
minutes 4o seconds after starting the stop-watch. 0.r tnL of the generating mixture is added + ,I ht• fist• dhititi m t.i,

'. -ttl the tribe containing thc. CaG1.., and at I I Ill iiiuItCS 0.1 till. (1t tht' told tlilutt'd stlb'ctlatt is çn• co m ihntoi are Iii,, fiver - 

added. The Clotting tone of the Illlxttlrc is detel'1I1111Cd \\9111 ,11i extra stop-\\':11('ll. i3 Cnt;tiiig ouden s. u.tre dt-m n a ti 
.trhl Ih.11 the fintr 1646 of :. 
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.t.a.d From their clots, 
< C. The activits 

•ic I) 1philizcd material 
o), and stored at 

• ( ach a preparation 

Assay itj ••IIItihdrurni,hilir (,h>hi liil 19 
successive generatini; tubes 4.5 seconk apart, four sia crcd (lcteriltirtaiitnx c:ut be Colt-veniently carried on at the same time within a period of r6 minutes. This arrangement requires the use of five stop-watches. 

,O 1.. 
60 

- .. 

40 

'9)4). diluted t in too 30 

25 

c 20 

by Ware and Seegers . . ". 15 - - 

'at assay indicated that 

:r cent saturation with lO 
Cl.25" 0 5 • tf the su?ernate rt 2 4 e

% .' lvity. This preclpttatr  Slandord Humon Plosma 

-ii serum) and dialysed ) 
Iv:. r. tl.It,, 'ndiip ih•tNTf the +„ namratirnt of he sourtc or '- 

 AFIG and the t lortinl: unx• „(the snhartc, i^
1 : frozen and stored 
lrtictilarly small since 

1 hawing. .Tile final RESULTS 
nu and its Ac-globulin 

•Tocantins, tg5i)".is .Slm+r!nrrf Cirri'e 
clttrcc of Ac globulin Fig. r shows the telationsl>ip bass rcn the concentration ;Of the standard plasm a-andthe olc buffer. .'clotting time of the substrate, ctrhen plotted on double logarithmic paper For our standard : ) plasma the plot -produces a straight liiic bet►vciil 4 Per cent and o.i5 per eclat, with a plateau t' at each extreme; the saline-control time for the systeni is 55-6o seconds. The points shown in is 

the figure were obtained from a Yo.uden square (lath sglt5rc with;one column omitted) and periltit a studs • of tite precision of the method (l)avles, r95¢)*,. Anal} sis of variance with Lo-variance of these data confirm that the relation of log clotting time to log Concentration
• IN cent t "isodiuut is linear; the slope of tile. litre of best fit is 0.2844; there is no significant variability from runs used as substrate. to run or from order to-order within a run, and the standard deviation of duplicate dctcrmina-

t of saline just before Lions of log. clotting time (tlTc actual Il easurcnients made) is 0.00938, making the coefficient of variation of estimate of AHG concentration 7.( percent. That there is no tendency for the coeflicicitt of variation to depend on the level of AHG measured was demonstrated by a 
i 

,e plot of the standard deviation for zo duplicate, : triplicate and.7 quadruplicate deteriinations !!against the means for each set. The index of precision, A (the ratio of the standard deviation
] cut is piptted illtci 

t c:litated beef serum. 
e to slope) lias determined from;a total of 146 measurements to be O__... t_—o.o;G6. 

0.29 tte12 is started with The above statistics all relate to determinations carried out within a given day_ It wouldFor 6 minutes, o.a ml. be Convenient if we could assay AHG-by measuring-tile clotting time of a specimen on any v, .ind a pipette placed day and read the AE-TG value from a perltlanent `standard line', the average of many cd in the water-bath; previous determinations. The precision of estimation done iu this way was gauged for our E l •tin' generated. At to assay as follows: over a period of 6 weeks there were accumulated thirteen determinations atTing Mixture •is added *The tivc ddua,•,u (1 :. i, 0.5 aatl 0.2t per tent) wort tr.trd in live se mratc nnic 1'hr Bata ni r +, ' • i n - f ,,hi,p!.tllan Iin1C 1,1e dllU[C( substrate 15 prctct(cd i + ' 'it- c,ig 1i, ., d1,M. ,ttitnis hUln, n1Adt• ill lilt' + ,pe r1i11, elf h.1t.,t)CC ITN ,miler Iit ttuinl; „•,thin tli0 ran, a 
?—Watch. UV ~t1rttlli; 

oadcn tgoarr de.ild teat o+cil h is having; the pnypertp Ih,ii cu! of I lie dtltita+as %vat ttntitit'd fraipI trip' -iii the hive runs 
~. 

ind that lit fmir mats-.+fan? dilation oc'ctipii• 1 II lirst, tcrtnid, ihinl8nd r( numb piiciti, 1% III fact diiI, rent runs: 1 pv 

y
;!+s 
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cacti of four knowii coMetitratlons. Ilit. tuciticictits of variation v ere: at-4 per cunt dilution _-- Rich irclt 
16.1 per rent; at z lrcr criit dilution, 4 ¢ pter cent at t per cunt dilution, ri.4 Iicr cent; and at Concciitratt 
os per cent dilution, 14.66 per cent. i Cven thous;

In practice, since it takes only r6 itiimitcs to prepare-a 'standard curve of the day', this for the use 
is done; however, no more than a 2 seconds • deviation for 2 per cent plasma from the Youdcn 

! square value is acceptable. If there is a larger discrepancy than this, it is assumed that one of ' t

the reagents is defective and should be replaced. t, 

Studies tin Trnnsf isiou of•Hacmopliilit Patients
To evaluate the issav, hacinophihe patients were transfused. The material to be used for 

transfusion and- the patient's AHG level before and after transfusion were assayed. The 
patient's plasma volume was estimated so that the level of circulating AHG which should have
resulted from transfusion of a given volume of plasma could be calculated and compared 
with that actually observed. 

Patient befog 
transfusion 

• tone_ of normal 
Potency of unknown • 

. : 
lit Stoic of olasn}: 

( % 
cone. of unknown 

as  of normal) 1 I'aticntfollowsr.l 
= 0.5 %° X' i 

2.0 % 
unit of plastnii. 

and unit 

50 25 % Patient followin 
and unit 

50 i 3rd unit 

40 Patient follosvin 
3rd suit 

a 4th unit 
' 25 

f Patient follow .n 20 , 
4th unit 

v 

15 
* Based ot.  .' 
t Unit of plat 

10 Sample calc; 
0.25 0.5 I 2 4 

% Plasma 

Ftc 2. Illustration of the calculation of the AHG conctiurarion of a 5 Calcuhtt
Samples oftl cr, piasnia sample. 

The unknown sample, tested at a concentration of 2.o'per rent. 
gave a clotting time of 34 seconds, equivalent on the standard curve Table I. 
to 0.5 per cent plasma. 

comparison. 
The AHG content of an unknown plasma is measured by comparing its activity with that calculating t 

of the standard plasma. It is diluted, adsorbed and added to the system just as described for 11: • volume of ti 
the standard plasma except that a single dilution is chosen which is expected to give a clotting shown at th 
time filling on the straight-line portion of the standard curve. It is assayed in duplicate and ' sample tarcci' 
the results arc averaged. The simple calculation which gives the value of the unknown as a , " Ten trail f, 

percentage of the normal standard is given in the legend. to Fig. z. 
'` 

similar result 
Although we have not measured an extensive series of normal subjects,. approximately Consuniptiai 

twenty-five such determinations indicate that the AHG content of the plasma of our standard spondcnc:; lie 
donor is very close to the nican normal value. The AHG content of the normal subjects of single utiii 
ranged from 5o_per cent to zoo per cent of that of our standard plasina,,apprtixintately rite before trans) 
same range reported by Langdcll,. Wagner and lirinkhous (1953), lliggs, (:vcling and . , the h igher he 
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Assay. of it utiharnrophiiic Gto1+rrlut y j 

t prr cent dilution, 
I :.4 per.ccnt; and at 

the day'', this 
.torn the Youdcn 

s ass+mlcd that one of 

tcrial to be used for 
i were assayed The :
'G which should have 
hated and compared 

kiehartls , and 1'inic i9só). .  'i•llr slope of the curve relatiu ); clotting time to plasma 9SS), Y ( I 
concentration is the sank for (liflerent subjects (within the limits of the error of the method) 
even though the absolute level varies considerably; this, of course, is a accessary condition 
for the use of a standard curve. 

-i -A in r I 

hAt 1 ANI) (.Atraq A71gNi Fttl ltltt7Nr: 7t1r TtiAnrSi-vstr)N Or nta trt itAt:au n•tnr It rnrrrr: rs 

Patient and GRO-A (2?0o rnl.) GRO A;(3zoo nil.) l ORO A (32on in.) GRO A l (zgoo nd_) 
plesrna r"Lnnr; ------ - --- - --- -._ - 

loitin5 AHt; CatndatrrhClotti,, 
i unrr ("a AUG line 

AUG Ca/c daird 
{"/) AUG 

Cloniu' AHG Gnkuleted 
r 

Cloning AtiG Cat, l"Md " . flute -{ ,) AUG laic o ( .,) AUG. . . . 
(%) 

... .
.(sec.)  (',) . (JCL) `In) (see.) :(%) 

Paticlit he fore 
Ifa115f[rS1ryl1 .i 

 : 48.4 ... 3.4 . . .; . 45:0. 4,3 : , . . 
I 

5a 8 . . :, 2 3
- . ........ .... . . . 

.. 50.3 
- 

. 2 

lit unit of plasma t  27.5 46.0 . . . 294 37.0 - . . 2 .0  (if o . .. 27.i 

.... ' . ... 

48.0 

Patient followingtst I 

Unitofplasma 
33.2 72.0 7.4; 36.6 8.7 7.1 36.0 y, 7.5 ' 7.i=

Ind unit 24.0 73.0 - .. 29.5 36.5 . .. 27.3 47.0 . .. 28:3 42.0 

Patient following 
2nd unit 

30.8 I(,.o 17.25 34.7 10.5 10.9 12.1 34.8 Ios 10.1 

;rd unit . .. .. 30.2 33.0 . .. 21.4 I08 31.3 z 9.5 

Patient following 
3rd unit 

.. , ... ... 33.0 12.5 12.1 29.8 17.8 19. 
,t . . 

13,0 12.5 12.0 

4th unit ' . . .  24 . 0 .. .. -. 
Patient following ,._ 

...33.4- 

29.6 . 18.6 18.2 
4th unit 

* 33ascd itn'hcight,aiid frasitc size (i:c.;'slight, naediuln or heavy build); 
t Unit af.ptasnta 300 J111 .. . 

l # 5mplc e5lcttlatn+n 2900 (3 4)+300 300 (46.0) = 3200 X 
91160+ 13.800 3200 X 

23.660 = 3200 X 
74", =X

Calculation for the scmnd unit is made starting with the observed value after the first unit and the original plasm, volume. Samples orthe patients' plasma were assayed at 4 per rent dilutions and the units ofplasma transfused at 2 per cent dilutions. 

fable I gives the results of four transfusion studies in three haemophilic patients and a: 
comparison of the observed and calculated post-transfusioli levels. The simple equation for 

'ts activity with that calculating the expected post-transfusion circulating AHG.level from tile AiIG content and 
just as described for volume of the plasma transfused and the AHG content and volume of the patient's plasma is 
tcd to give a clotting shown at the bottom. of Table I. The result is compared with the value obtained when a
iycd in duplicate and sample taken from the patient 10 minutes after transfllSi011 is assayed. 
of the unknown as a Ten transfusion experiments on five different hacniophilic patients were carried out, with 

similar results. All the patients were severely afhcctcd and had no demonstrable prothrombin 
1c. rs, appra)anlatcly consumption. They were bieeding at the time the transfusions were beg4ui. The corre-

i;i.sma of our standard spondence between the observed and calculated levels was good, except after the transfusion 
normal subjects of single units ofplasina. Under these. circumstances the Al-IG content ofthe patient's plasnia 

I. .ipproxinintely the before transfusion is involved inthe 'calculation; and this is liccccsarilyr ill greater doubt than 
BBiggs, EvelLug and the higher levels since it lies oil the curve's plateau. roc units beyond the first one, ho t cvcr, 'I 
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/ rlrilt C. Pool ti/til fryer ROl)illso 1 1tr_ 

the dlflcrcnec hrts' 1 the r)hscrvcd and calculated ICVCIS was 7 per Cent or consicicrahly, AlJG disapp.t, r

i4y~ Icss, which is no grcater than the error of the ntcthod• of the survival o 

a )pears to be lot 
.. s v, ., _ . r _ (1} the circulating 

;,: g:. DISCUSSION V V that there was a: 
studied. A full ti' 

The ch•inges iiiade in the reagents used by Biggs, Evcling and Richards (1935) and by 
Pitney (j6). were dictated by the following requirements: maximal simplicity of prcpara-
riot) '(lyoplulizatioll only when absolutely necessary); maximal stability of the activity of
each reagent, preferably for a period of several months; rase of replaccnient ofan exhausted 
reagent with a n w batch of the same actisity; a concentration of.cach rcagent.such that the - . ]Vlodificancnis~ 

system is maximally sensitive to changes in AHG level and yet only to such changes. and Douglas are 

• The three major changes elude in the procedure were empirically observed to improve 'V reliably assayed. 

reproducibility: >rr-incubation ~rfthcthrombo )lastin coin oncntsother than adsorbed plasma approximately 7:.i 
} 1:1 } p 

i s The use ofthe' before addition of the latter; immediate instead of delayed determination of the thrombo-
plastic activity  and storage of the working reagents in incitin ice. The timing the rise in AHG generated, g'  fi S S. 
permits the procedure to be carried out by one technician working alone and does not 
require sliccial pipettes or the simultaneous emptying of two :pipettes. 

One of the objectives of the modifications made in the assay was a steep assay curve, since 
the precision of the assay is directly dependent on the slope of the curve. Two further modifi- \Vc arc itidebtc• 
nations which inereasr the -slope of the standard curve, delay the apprarancc of the plateau for the statistical Al!! 
at low concentrations, and lengthen the blank' time of the system to too seconds have been 
adopted since this study vas concluded. One is the maintenance of a constant citratC level,
as the test plasuta is diluted, e quivalent to that' Of per cent citrated plasma; ,the other, which 
was suggested by Dr. Samuel Rapaport,.is thctisl. of aged 1lui ian (outdated bank) plasma as . 1 . 
substrate in place of beef plasma." The a iriii ermits detcrioration.'of both AHG and Ac- It"' N.

} b Ei }) as a substitute h r

globulin, with the result that tlic substrate is fair less likely 'to contribute throniboplastin to plastin grucraeon t, 
the Y } system. This is one important in rclatioli to-the long clottin tunes obtained with low Ii"t` It It~s'T• y 17 treatment of Imemol• 
AHG concentrations, for in those cases thrornboplastin contributed by the substrate causes lilrr , It. and r)ourrAs. 

the curve to deviate from the the strai lit lne as } m
Ji , the Plas a is adiluted, earlier thin it' otherwise generation test • j. rut, 

.' IUccs, n.. Ecrtr~c, 
would. assay of intihacnu.. 

The precision of the :assay was detcnliiuccl fir two different situations, one usin a standard Irarrn:., i, zo. 
a lutes, It. and MAt re, 

curve determined each day, and the other using in `established' Standard curve. The p:c- coa ,,!itro„ aid Its I.

cisioli'nl the lifter ease is necessarily dectcaSed because it is arrected b r the particular condition 
SPrin~field, illinua. 

DAMES. C. L fed.) 
and dilution of the standard reagents made oil that day. It would be conVetlient not to have Indtsnsrt Lvperimrrm 

to determine the standard curve -each day, and, in f'ict, the day-to-dayeoefhciciit of Variation Edinburgh. t

of the assay is of the same order as Pitney ' s within -a-day coefficient, suggesting that a long-

term reference curve is feasible. However, since setting up the daily curve involves making 
and testing four dilutions only and requires only i6 minutes to carry out, in practice we con-
struct a fresh curve each day.•The fact that there arc only small-diflcrciiecs between these 
daily curves provider a valuable check on the standard plasma, 

Since AHC has not yet been crystallized or chemically analysed, we can still define it only• 
by its activity in the correction of the hacnlophilie defect. It follows from this that the only • 
criterion of the validity of the assay is its ability to predict the post-transfusion AT-iG level in • 

a haemophilic patient_ Biggs, Etching and ltichar(is (t933), using thrirown assay, recovered 
considerably less than half the Al l( trausfrlsed when the. circulating It vel svgs dcttrniillod 
to ntinutcs afro transfiuioil. 'i'hry styrene that 'tinci. rtstilts Suggest that both hum ut and OX 
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,it Or coilsidcrably" 

ilscay of Jnsilydrnriilil)ilif Globulin 23 
Al I(; disappear r.ipidl} from the bb)od oF haemophilic paricnts'. We have made no stratus..: 
of the survival of ox AI -IC; in the circulation, but human Al iG, as ntcutlred by our .assay, ,

appears to be compIctcly recoverable 10 minutes after traiisftlsiou. The successful prediction 
of the circulating Al IG level following ttansfiision scans to us to argue against the theory
that there was am - circulatimn AIIG-inhibitor in the five cases of classical haemophilia we 
studied. A full discussion of this question, however, he's outside the scope of this report. 

ra:a • (19s5) and by 
:nphcity of prepara_ 
} elf the activity of SUMMARY 
:1.'rt Of alt rrxhatisted 

agent such that the : Modifications of the reagents and procedures oldie tllromboplastin-generation test-of 1iggs 
. ace changes. and 

Douglas are described which permit the p] slna allitihaemophilie 
globular (AHG) to be

toservcd to improve reliably assayed. The coefeicnt of variation for measurements made on the same day was 
illal1.1d5C1rbCd plltnla appr0\lltlatl.'I1` 76 per Cillt and s value .'lppro\1111atel)" 0.0366. 
ion of the thronlbo- The use of the assay iii nlcasurilig the AHG level of transfused plasltla alit ill predicting

.ce. The timing the rise iii AHG levelproduced in llaeinophilic patients by tra11fuctoll is described. 
:lone and does not .. 

:p .issay curve, since ACKNO\VLEDGMIiN r 

1 %o further lnodift- 
1 .mile(' of the plateau We are indebted to Dr. Lincoln 
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