
Table 1. Compensation and incubation effect with physiological and synthetic sphingo- 
sine. The composition of the reaction mixtures was as follows: lipid activator, 30 mm3 
( 6  mg/1 ml of 0.85-percent NaC1) ; plasma, 150 mm" natural sphingosine, 30 or 60 mm3 
( 5  mg/1 ml of HzO) : synthetic sphingosine, 30 or 60 mm3 (1. 25 mg/1 ml of HzO) ; all 
volumes were made up to 270 mm3 with either Hz0 or NaCl (0.85 percent) as needed 
to obtain equivalent amounts of each in the final reaction mixture. Chicken plasma ob- 
tained from the carotid (method of Carrel) was used throughout. Clotting time was 
assayed by the method of Hecht ( 7 ) .  

Expt. 
No. Composition of reaction mixture 	 Clotting time 

Physiological NaCl solution + plasma 	 30 min, 0 sec 
Lipid activator (30 mm3) t plasma 	 4 min, 50 sec 
Physiological sphingosine (30 mm3) t plasma > 40 hr 
Physiological sphingosine (60 mm3) + plasma > 40 hr 
Synthetic sphingosine (30 mm3) +plasma 	 > 40 hr 
Synthetic sphingosine (60 mm3) +plasma 	 > 40 hr 
Physiological sphingosine (30 mm3) +plasma t lipid 

activator directly 	 5 min. 0 sec 
Physiological sphingosine (60 mm3) +plasma + lipid 
activator directly 	 I5 min, 15 sec 

Synthetic sphingosine (30 mm3) t plasma t lipid activator 
directly 	 4 min, 20 sec 

Synthetic sphingosine (60 mm3) +plasma t lipid activator 
directly 	 6 min. 10 sec 

Physiological sphingosine (30 mm3) t plasma + lipid 
activator added after incubation for 1 hr at 39'C 1 min, 8 sec 

Physiological sphingosine (60 mm3) t plasma t lipid 
activator added after incubation for 1 hr at 39'C 1 min. 25 sec 

Synthetic sphingosine (30 mm3) + plasma 4- lipid activator 
added after incubation for 1 hr at 39°C 	 43 sec 

Synthetic sphingosine (60 mm3) t plasma t lipid activator 
added after incubation for 1 hr  a t  39'C 	 58 sec 

gosine compensation." If the chicken and, when incubated with plasma, pro- 
plasma is first incubated for 1 hour at duce very short clotting times. N-ben- 
39OC with sphingosine, the clotting times zoyldihydrosphingosine is completely in- 
with the lipid activator are one-third to active, as is also the tri-acetyl derivative 
one-sixth of those obtained with the op- of sphingosine. 
timal concentration of the lipid activator Our  experiments give the information 
alone. This is called "incubation effect." that the presence of the double bond, as 
This effect is not seen if the plasma is well as the presence of the free func- 
added to the incubated mixture of sphin- tional hydroxyl and the amino groups, is 
gosine and the lipid activator ( 2 ) .  There- essential for the clot-delaying activity. 
fore we assume the presence of an un- We were also able to synthesize the 
identified component in the plasma two isomers of threoninol, which are the 
which reacts with the inhibitor to pro- lowest homologs of dihydrosphingosine 
duce the incubation effect. and which have the follo.iving structure; 

Fortunately, sphingosine and certain CH,-CHOH-CHKH,-CH,OH. T h e  
derivatives have been synthesized ( 6 ) .  free threoninols are ind~fferent in every 
T h e  structure of sphingosine is as fol- respect. Their oxalates have a powerful 
lo\z,s: CH,-( CH, ) ,,-CH=CH-CH- inhibitory influence on the clotting of 
OH-CHKH,-CH,OH. DL-sphingosine chicken plasma. Thi i  can be abolished 
has been studied in connection with by the lipid activator, but not after pre- 
chicken plasma, and all the reactions liminary incubation of the oxalates with 
that occur with the use of concentrates the plasma. Table 1 summarizes the clot- 
from biological sources are seen with the ting times of chicken plasma that has 
synthetic preparation. IIowevcr, smaller been treated with natural and synthetic 
quantities suffice., sphingosine only. 
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Reaction of 8-Quinolinol and 
2-Methyl-8-Quinolinol with 
Rare-Earth Elements 

I n  an attempt to improve the selec- 
tivity of 8-quinolinol as an  analytic pre- 
cipitant, various substituted compounds 
have been proposed. Merritt and Walker 
( I ) found that 2-methyl-8-quinolinol did 
not precipitate aluminum ion; thus it 
offered some selectivity over 8-quinolinol. 
Irving, Butler, and Ring ( 2 )  showed 
that this increased selectivity was the re- 
sult of the steric hindrance effect of the 
methyl group a t  the  2-position. This 
effect would also slightly alter the sensi- 
tivity of the reaction of this reagent with 
other metal ions. 

From the results of this previous work, 
one rvould predict that 2-methyl-8-quin- 
olinol would perhaps be less sensitive in 
the detection of the trivalent rare earth 
mctal ions than 8-quinolinol. Under the 
same conditions of hydrogen-ion and 
chelating-agent concentrations, this has 
been found to be true. 

T o  determine the sensitivity of the 
chelating agents, a modification of the 
Irving, Butler, and Ring ( 2 )  method was 
used. An S H 4 C 1 - S H 4 0 H  buffer was 
used because, with the buffers recom-
mended in the original method, on:y 
8-quinolinol gave precipitates with the 
metal ions ( p H  8.4) .  T h e  new buffer 
consisted of 100 g of KH4CI, 60 ml of 
concentrated S H 4 0 H ,  and 440 ml of 
~vater.  T h e  pH of a solution containing 
2 ml of this buffer in a total volume of 
6.2 ml was 9.5. Concentrations of the 
rare-earth chloride solutions were 0.01 
and 0.001M. T h e  chelating agents were 
O.lllr2 in 95-percent ethanol. Test solu- 
tions were heated 10 minutes a t  70°C, 
then after they had cooled to room tem- 
perature, they were observed visually for 
signs of a precipitate. 

T h e  results of the sensitivity tests are 
~ i v e n  in Table 1. T h e  concentrations of 
metal ions are expressed in micrograms 
of hf+"er milliliter. I t  can readily be 
seen that under the same conditions, the 
sensitivity of 2-methyl-8-quinolinol in 
precipitating the rare-earth metal ions 
is much less than that of 8-quinolinol. 
Quantitatively, thc former chelating 
agent averaged about one-eighteenth as 
sensitivc as the latter. 

SCIENCE, VOL. 125 



Table 1. Results of sensitivity tests. 

Metal ion 8-Quir~o-
linol 

2-Methyl-
8-quino-

linol 

Lanthanum 0.91 
Cerium 0.93 
Praseodymium 3.7 
Neodymium 3.7 
Samarium 1.9 
Gadolinium 1 .o 
Yttrium 0.57 
Scandium 1 2  

T h e  theoretical brrsis for sensitivitv 
tests has been discussed by Irving and 
Rossotti ( 3 ) .  Although quite complex, 
the sensitivity of a precipitation reaction 
depends on the intrinsic solubility of the 
chelate and also the stability of the metal 
chelate. T h e  intrinsic solubility of the 
chelate, in turn, $ subject to the struc- 
tural factors of the chelating agent. Since 
the introduction of a methyl group on the 
8-quinolinol molecule should not alter 
the solubility of the metal chelates ap- 
preciably, the main factor here must be 
the stability of the chelate. Further work 
is needed to evaluate the stability con-
stants of these chelates. 

WESLEYI Y .  ~\ 'ENDIAXDT 

Department of Chemistr~l and 
Chemical Engineering, 
Telras Technological College, Lubbock 

References 

1. 	 L. L. Merritt and J .  K .  Walker,  Ind.  Eng. 
Chem.  Anal. Ed.  16. 387 (1944). 

2. 	 H.  Irving, E. J. Butler, hf. F.  Ring. J .  Chenl. 
SOC.1949, 1489 (1949). 

3. 	 H.  Irving and H.  S .  Rossotti, Analyst 80, 245 
(1955). 

First Example of 

Genotype ryry-a Family Study 

I n  1954 b!ood of a D-negative pa-
tient (F.S.) Ivas submitted with a history 
of hemolytic disease of the newborn. 'The 
patient-the propositus-had two nor-
mal children followed by two infants 
~v i th  severe hc~nolytic disease. T h e  in- 
fant born in 1952 died from kernicteruc 
a t  72 hours. while the infant born in 1954 
recovrrcd following numerous small 
transfusions. T h e  serum of the proposi- 
tus, ~ v h e n  tested during the fourth preg- 

nancy, contained anti-D (anti-Rh,) to 
a titer of 1/128. 

T h e  blood of the propositus, 11-2 in 
Fig. 1, failed to react with anti-D serums, 
but it reacted with anti-C and anti-E 
serums. T h e  absence of reactions with 
several different anti-c and anti-e serums 
suggested that the gentoype of the pro- 
positus was r"r"dCE/dCE). T h e  nega- 
tive reactions for Du and the production 
of anti-D further confirmed that the pa- 
tient was D-negative. Because genotype 
lur" dCE/dCE) had never been ob-
served previously (1) studies were car-
ried out with all available members of 
three generations shown in Fig. 1. 

Only nine of the 12 members were 
available for testing, and a summary of 
the findings is presented in Table 1. T h e  
reactions were confirmed in tests wl*h 
numerous examples of anti-D, anti-E, 
and anti-c and fewer samples of anti-C 
and anti-e. For the blood of the pcoposi- 
tus, 11-2, the following reagents were 
employed : 10 anti-D saline (complete) 
agglutinins, 16 anti-D albumin (incom-
plete) agglutinins, 11 anti-C, 12 anti-E, 
8 anti-c, and 6 anti-e serums. Each of 
the 16 albumin (incomplete) agglutinins 
failed to react with the blood of the 
propositus both in the direct tests and 
in the antiglobulin test. These negative 
rcactions further established the absence 
of the weakly reacting DU in the blood 
of the propositus. Similarly, the absence 
of factors c and e was definitely proved 
by negative direct and indirect anti-
globulin reactions. 

From the data in Table 1, shown also 
in Fig. 1, it is noted that, excluding the 
husband of the propositus, there are 
seven members whose blood contains the 
very rare chromosolne r"dCE)-the 
propositus who is r"r (dCE/dCE)  and 
six who are heterozygous for l y  ( d C E ) ,  
associated with chromosome r once, with 

Fig. 1. Family tree with seven members 
containing the rare chromosome r q d C E )  
and the first example of genotype 1"1" 

( d C E / d C E ). 

Table 1. Summary of reactions with five 
antiserums. Siblings 11-3, 11-4, and 11-5 
were products of the second marriage. 
Their father was not available for testing. 

Anti-

Idember Genotype 


D C E c e  


1-2 Mother o + + + t dCE/dce rlr 
11-1 Husband o f  

~ r o ~ o s i t u s+ + + + + D C e / D r E  RIR' 

K 1  four times, and once with R2. I n  ad- 
dition, r V d C E )  must have been present 
in the blood of 1-1, the deceased father 
of the propositus, and also in the fatally 
affected infant 111-3. 

This family tree, excluding the ran-
dom 1-3 and 11-1 (whose genotype can 
be constructed) consists of 10 individ- 
uals, and among them there are 10 7" 

( d C E )  chromosomes, the absence in 11-5 
being neutralized by its presence in dou- 
ble dose in the propositus 11-2. As could 
have been anticipated from the rarity of 
the chromosome involved, the parents 
of the propositus, 1-1 and 1-2, were con- 
sanguineous, each contributing one r" 
( d C E )  chromosome to the propositus. 

This unique family provided an  op-
portunity to study the suppression of D 
by its partner chromosome containing 
factor C, first described by Ceppellini, 
Dunn, and Turri  ( 2 ) .  This suppressio~l 
is exerted not only by chromosolne r' 
(dCe)  but also by chromosolne ru 
( d C E ) .  A new variety of suppresslon of 
factor c in certain combinations was also 
observed ( 3 ) .  
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