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of ether us. dilute hydrochloric acid and ethyl 
acetate us. dilute hydrochloric acid, for exam- 
ple, yielded partition ratios of 0.3 and 2,  re- 
spectively, for hippuric acid, but less than 2 
x lo-? and 4 x respectively, for free gly- 
cine. These data suggest that quantitative 
separation of hippuric acid from glycine could 
be effected by either carefully controlled con- 
tinuous liquid-liquid extraction with either of 
these solvent systems7 or appropriate stage by 
stage extraction from a single cell with ethyl 
acetate versus dilute hydrochloric acid system. 

Apparent free glycine and ap- 
parent hippuric acid in urine have been deter- 
mined by microbiological analysis after frac- 
tionating it by a 4-cell, 7-transfer countercur- 
rent distribution between n-butanol and 5% 
hydrochloric acid. The effectiveness of this 
procedure was demonstrated by separating 
hippuric acid from free glycine in known mix- 
tures and by recovering known amounts of 
these metabolites added to urine before sub- 
jecting i t  to the fractionation procedure. The 
apparent concentrations of free glycine and 
hippuric acid in normal pooled urine were 3.1 
and 4.6 pM/ml, respectively. 

Sumnzary. 

li Earlier investigators employed continuous liquid- 
liquid extraction with ethyl acetate(l4) and ether 
(15,16) in connection with chemical determinations 
of urinary hippurjc acid. 
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A Spectrophotometric Technic €or Measuring Erythrocyte Chiinerism 
in Cattle.* (25159) 

AKTHUR P. MANGE AND qJ. H. STONE (Introduced by M. R. Irwin) 
Dept. of  Genetics, Univenity of Wisconsin, Madison 

The vascular anastomosis known to occur 
frequently between pairs of cattle dizygotic 
twins( 1) permits an interchange of blood- 
forming tissues resulting in chimerism of the 
erythrocytes( 2 ) .  The 2 kinds of erythrocytes 
within each mernber of such twin pairs can be 
demonstrated by a technic known as differen- 
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tial hemolysis (3,4) . Generally, cells of an in- 
dividual sensitized by an appropriate antibody 
(reagent ) are completely hemolyzed Iby addi- 
tion of complement (normal rabbit serum) 
( 5 ) .  However, cells of chimeras often are 
only partially hemolyzed by this treatment. 
Such partial reactions indicate presence of 2 
distinct cell p>opulations, those with and with- 
out the antigenic specificity against which the 
reagent reacts. ('oinpletc antigenic rmstitu- 
tioris of the 2 cell types can usually Ite deter- 
mined liy testing residual cells (unhemolysed) 
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with a battery of blood typing reagents. The  
proportion of the 2 cell types can be deter- 
mined by measuring the fraction of cells not 
lysed: Owen (3 ) obtained reasonably precise 
results using a microscopic cell counting tech- 
nic. but this method was lengthy and tedious. 
and required as much as 4-6 ml of reagent. 
Sf ore recently Rendel (4) obtained compar- 
able results using hematocrit tubes. This 
method was much less time-consuming, but 
did not conserve on reagent. Precision was 
limited, especially when the fraction of resi- 
dual cells was small. This report describes a 
new technic for determining the fraction of 
residual cells by measuring transmittance of 
hemoglobin solutions derived from cell sam- 
ples before and after treatment with those re- 
agents yielding partial hemolysis. This meth- 
od gives reproducible results. conserves on 
reagent, and requires little more time than the 
hematocri t technic. 

Blood was drawn 
from the animals into tubes containing 25% 
sodium citra te. Erythrocytes were washed 4 
times in saline (0.97.) and final suspension 
adjusted so that $ ml of cell suspensions 
lysed by diluting to about 4 ml with distilled 
water gave about 25% transmittance in 13 s 
100 mm tubes. From knowledge of blood 
types, the antigenic factors for which the ani- 
mals were probably mixed were determined 
and appropriate reagents selected for use. The 
reagents were used at  a concentration that 
would give complete hemolysis with known 
positive cells within 4 hours’ incubation a t  
room temperature (24 L- 4°C) in a standard 
hemolytic test ( 5 ) .  Ingredients for differen- 
tial hemolysis tests were added to 13 x 100 mm 
tubes (matched for the spectrophotometer and 
marked a t  3 ml) according to the following 
Table: 

Afutcriuls and methods. 

Complement Saline 
control  control 

EXp. tIlh?S tllllcS t1llWS 

’- Volumetric pipette. 

The tubes were twirled at frequent intervals 
during incubation. Cells remaining after 
treatment with reagent and those in control 
tubes were washed 4 times in saline. The pel- 
let of cells obtained was then lysed by diluting 
to the 3 ml mark with distilled water. Tubes 
were capped to prevent evaporation and cen- 
trifuged 20 minutes at 3000 rpm to sediment 
the stroma. Tubes were wiped clean and 
transmittance of each read twice with a 
Bausch and Lomb Spectmnic 20 set at 550 
rnp. Percentage cells remaining was calcu- 

where lated from the formula P = 100- 
log T,, 

T,, is average transmittance (expressed as 
decimal fraction) of those tubes yielding ap- 
proximately the same result, and T, is average 
transmittance of complement control tubes. 
Since complement is not entirely non-lytic, 
complement control tubes represent more ac- 
curately than saline control tubes the base for 
calculating percent cells remaining. If comple- 
ment were non-lytic the formula P = 

would be correct. T, is average 100 ___ 
log T, 

transmittance of saline control tubes. Under 
the assumption that complement acts uni- 
formly upon only the cells remaining after ly- 
sis by reagent, it can be shown that this form- 
ula transforms into the formula stated before. 
If the 2 cell types do not occur in approxi- 
mately equal proportions, T, values of the ex- 
perimental tubes fall into 2 distinct groups de- 
fined by antigens unique to each of the cell 
types in the chimera. However, when the 2 cell 
types occur in approximately equal propor- 
tions, i t  is not possible to determine immedi- 
ately which T, values should be grouped for 
averaging. The residual cells must then be 
blood typed to delineate the 2 groups. Two 
additional groups which yield no information 
(but are useful indicators of correct proce- 
dure) are defined by antigens common to both 
types (P  = 0)’ and lacking on both types 
( P  = 100). The computed value of P is 
subject to error due to errors in measurements 
of transmittance. An estimate of this error 
( E) was obtained by differentiating the equa- 
tion for P, and substituting for the differential 
terms the standard deviations of logT, and 

1% T e  

log Te 
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c 

logT,. Denoting these quantities by S, and 
S, respectively the value of this “propagated 
standard deviation in P” due to errors in 
measurements is given by: 

logTe log T (1% T d 2  

1 
E=100 [ ____ = B e + -  

Results. The results of differential hemoly- 
sis tests are reported here for 2 tests on an 
“artificial twin” (made by mixing cells from 2 
different cows), and for 4 naturally admixed 
twin sets. The artificial twin was made by 
combining 1 part of cell type I with 2 parts of 
cell type 11. Results of all tests are summar- 
ized in Table I and Fig. 1. Proportion of the 
2 cell types determined by tests on the arti- 
ficial twin (Twin A 1 ) closely approximated 
the proportions in which the 2 cell types were 
originally mixed, suggesting that the technic 
gave reasonably accurate results. Evidence 
for reproducibility was provided by results of 
duplicate tests on both artificial twin ( A l )  
and natural twin (N4). The results of first 
and second tests were similar for both sets of 
twins. 

Among the majority of twin pairs, each 
member appears to have approximately the 
same proportion of the 2 cell types as its co- 
twin. Exceptions to this generality have been 
noted by Rendel(4), and further examples 
are afforded by twin sets N l  and N4. 

DESCRiPTION OF TWlNS 

FIG. 1. Percentage admixture of 2 cell types in 
cattle chimeras. A1 is an “artificial twin” mixed 
33% cell type I, G7% cell type IT.  N1, N2, N3 and 
N4 arc natural twin sets showing chimerism. Open 
bars represent computed percentages plus and 

minus E, “propagated stand. dev. in P.” 
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Discussion. The method of measuring the 
percentage admixture in cattle chimeras pre- 
sented here is less tedious than cell count 
methods, has greater precision and is no more 
tedious than hematocrit methods, and requires 
much less reagent than either of these meth- 
ods. All 3 methods depend upon the measure- 
ment of the percent cells remaining after he- 
molysis of one or the other cell types by ap- 
propriately chosen reagents, and each is sub- 
ject to certain errors in this measurement. The 
spectrophotometric method requires that bo- 
vine oxyhemoglobin follow the Beer-Lambert 
Law of absorption, and that solutions of oxy- 
hemoglobin in distilled water be stable in time 
with respect to absorption. Both these con- 
ditions have been carefully checked and 
found satisfactory . 

By extensions of this method it should be 
possible to perform the differential hemolytic 
tests with less than 1.0 ml reagent (thus con- 
serving further), and to measure the percent 
cells hemolyzed, as well as percent cells re- 
maining. thus gaining twice as much informa- 
tion per test with little more work. Owen(6) 
used a spectrophotometer to measure transmit- 
tance of hemoglobin solutions after differen- 

tial hemolyses of the red blood cells of irradi- 
ated mice injected with homologous erythro- 
poietic tissue. It should be possible to apply 
our technic to studies of human blood cell 
chimeras( 7 )  using a hemolytic rather than a 
hem ag gl u t i na ti on s y s tem . 

An easily performed and pre- 
cise method for measuring degree of erythro- 
cyte chimerism in cattle is presented. A spec- 
trophotometer is used to measure transmit- 
tance of solutions containing hemoglobin of 
those cells remaining after differential hemoly- 
sis by appropriately chosen reagents. 

The authors wish to thank Janis Beckstrom for 
periorming several of the differential hemolytic tests. 
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Effect of Secretin Given into Portal or Peripheral Vein.* (25160) 
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Intravenously injected secretin is consid- 
ered generally to equal the physiological ef- 
fect of the hormone as liberated during diges- 
tion. However, there is reason to assume a 
difference in effect on the pancreas between 
these 2 ways of entrance of the hormone into 
the circulation, because a number of hormones 
seem to be inactivated in the liver. The na- 
turally secreted secretin most probably enters 
the portal circulation and passes through the 
liver first, while in intravenous injection i t  
passes the liver only after it has been diluted 
in the general circulation ( 1) .  This concept 
is supported by results obtained with vivdialy- 

bupporterl by grant from Merton Ikivis (Yul). 

sis by Necheles and Lim ( 2 ) .  Previous work- 
ers, using rather crude preparations of secre- 
tin, found a weaker response of pancreatic se- 
cretion fcllowing its injection into the portal 
vein than into a systemic vein(3). How- 
ever, Mellanby( l )  using a more purified 
secretin, found no such difference. Our atten- 
tion was focused on this question when we 
were able to obtain a highly purified secretin 
labelled with I1”t ; following its intravenous 
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K. K. Richards, Abbott Labs., North Chicago, Ill. 
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