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Previous reports from our laboratory and others have shown that rabbit I131@
labeled and purified antibodies to rat fibrinogen will localize with considerable
specificity in some transplantable rat tumors, in particular, the Murphy-Sturm
lymphosancoma ( 1,2) . Studies with I131-labeled antibody to dog fibninogen have
shown that there are spontaneous dog tumors that will accumulate and retain
such preparations(3).More recentinvestigationswith purifiedand I'31-labeled
antibodyto human fibninogenindicatethatthereare some human tumors that
will allow such preparations to localize with considerable specificity (4,5,6). In

fact,the ratioof P31 activityin some of theseneoplasmsto the radioactivityin
the blood and normal organs has led to therapeutic trials with such preparations
thatarehighlyradioactive.

In over50 percentofthepatientsstudiedby scintillationscanningtechniques
afterintravenousadministrationof P31-labeledantibodyto human fibrinogen,
there was definite accumulation in the tumors of the radioiodinated antibody. In
some other cases there was suggestive evidence of tumor localization of the J131
preparation. It seemed that the use of these labeled antibodies as a diagnostic
tool would be more widespread if some method were found to remove the cir
culating, non-tumor bound 1131antibody while retaining in situ the activity local
ized in the tumor. This would approach the ideal tumor localizing agent in that
there would be both concentration of the radioactive isotope by metabolic
processes at the target area and also low radioactivity in the blood.

One possible method of doing this is to remove the circulating 1131antibody,
which is chemically rabbit gamma globulin, by injecting an antiserum to the

rabbit gamma globulin. Previous studies by Talmage and co-workers (7) and
Melcher et al. (8) had shown that injection of an antiserum to a circulating non
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homologous 1131-labeled protein would cause rapid elimination of the antigen
from the blood. In this study, however, the antigen to be eliminated is in reality
an antibody to a circulating rat plasma protein. Thus this report deals with
studies on rats, some with transplantable tumors, who were injected intravenously

with antibody to rat fibrinogen that was produced in rabbits, purified, and labeled
with 1131. At various times thereafter, the rats were injected intravenously with
non-labeledgoat antiserumto rabbitgamma globulinand determinationswere
made ofthe1131activityinblood,normalorgans,and tumors.

MATERIALS AND METHODS

The method of preparing rat fibrinogen and the schedule for intravenous im
munization of the rabbits has been reported (2). The procedure used for pre
iodination purification of the antisera to rat fibrinogen is essentially the same as
reportedby Bale et.al.(9) exceptthatthe use of polyglutamicacidhas been
omitted.Serafrom rabbitsimmunized with ratfibrinor fibrinogenwere mixed
with citrated rat plasma, and clotting was then induced by adding calcium and
thrombin. The fibrin clot, obtained after centrifugation, had bound to it anti
fibrin antibody originally in the antiserum. After homogenizing and washing, the
fibrin complex was eluted with a pH 11.6 phosphate buffer. At this pH the anti
body went back into solution as a relatively pure preparation. The iodination of
this one-times (1X) purified anti-rat fibrinogen was done by the use of the IC1-
catalase technique (10). As a protective protein of the P31-labeled antibody,
human albumin was used instead of normal rabbit serum so that the in vivo
studies would not be complicated by the presence of rabbit gamma globulin

TABLE I.

I's' ACTIVITY FOUND IN BLOOD OF NORMAL RATS AT 2 @D24 HOURS AFTER
INTRAVENOUS INJECTION OF 1 ML DILUTIONS OF GOAT ANTISERUM TO NORMAL

RABBIT GAMMA GLOBULIN. GROUP 6 WAS A CONTROL. TWENTY HOURS EARLIER

ALL RATS HAD BEEN INJECTED WITH 0.036 MG J131 PURIFIED RABBIT ANTIBODY

TO RAT FIBRINOGEN. EACH GROUP CONSISTS OF 2 RATS.
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from the normal rabbit serum. Goat anti-rabbit gamma globulin was purchased',
titrated to determine its immunological titer, and immunoelectrophoresed to
verify its specificity.

Sprague-Dawley rats were inoculated with Murphy-Sturm tumors using the
trocar implantation technique. The protein solutions were injected intravenously
intothe exposed saphenous vein while the ratswere under 50 per cent 02-50
per cent CO2 anesthesia. Sacrifice was done using prolonged ether exposure. Dur
ing the experimental period the rats were maintained on water containing 6.25 x
10@ M KI to reduce uptake of catabolized I's' by the thyroid.

RESULTS

In vivo titration of goat antiserum to rabbit gamma globulin: Each of 12
ratswas injectedintravenouslywith 0.75ml I'31-labeled1X purified anti-rat
fibrinogen. This preparation had been iodinated one month earlier, frozen imme
diately, and thawed for use in these experiments. At the time of injection, each
0.75 ml contained 0.036 mg rabbit anti-rat fibrinogen antibody of which about
60 per cent of the I's' activity was bound to a clot formed by adding calcium
and thrombin to citrated rat plasma. Twenty hours later 10 of the 12 rats were
injected intravenously with 1 ml of various dilutions of goat anti-rabbit gamma
globulin that contained 6 mg antibody per ml undiluted antiserum. Blood samples
were obtained by cardiac puncture 2 and 24 hours after the injection of the goat
antiserum to rabbit gamma globulin and P3' activity in the blood determined.
This was calculated as per cent of original injected dose found per gram of blood
and the results are given in Table I. Within 2 hours after the goat antiserum in
jection, the I's' activity in Groups 1 through 4 had decreased by a factor of 5

1Antibodies, Inc., Davis, California.

TABLE II.

PER CENT OF CONTROL (GROUP 6) I's' ACTIVITY FOUND IN RATS AT VARIOUS

TIMES AFTER INTRAVENOUS INJECTION OF 1 ML DILUTIONS OF GOAT ANTISERUM

TO NORMAL RABBIT GAMMA GLOBULIN. TWENTY HOURS EARLIER, ALL RATS

HAD BEEN INJECTED INTRAVENOUSLY WITH 0.036 MG PURIFIED J131 RABBIT

ANTIBODY TO RAT FIBRINOGEN. EACH GROUP CONSISTS OF Two RATS.
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and this was also evident 24 hours later. Group 3 had received a dilution of goat
antiserum that was at the optimum proportions zone for the amount of P3'-
labeled rabbit protein originally injected into the rats. By 24 hours, Groups 1, 2,
and 3 showed similar decreases in 1131activity when compared with the controls
(Group6).Group4alsohadtheinitialdecreasebuttherewasnotacomparable
lessening in 1131activity at 24 hours such as exhibited by those groups receiving
higher concentrations of the goat antiserum. Group 5 was very similar to the'
controls, presumably there was substantial antigen excess here.

Whole body 1131 determinations, using external gamma-ray counting, were
also done on these rats at various times after the goat antiserum. The results
of these determinations are shown in Table II and are tabulated as percentages
of Group 6, the control group. At 5 hours all groups are slightly less than the
control values, but by 9 hours there is a definite decrease in Groups 1, 2, and 3
which is most pronounced at 22 hours. Compared to controls, these now have
about %the whole body activity and Group 4 and 5 somewhat more. When corn
pared with the blood I's' activity ( Table I ), the decrease in 1131noted at 2 hours
is not very evident in terms of the whole body burden at 5 hours. Thus the
I's' attached to anti-rat fibrinogen, although not present in the circulating blood
at this time, is still retained by the whole animal.

Serial sacrifice studies on normal rats: Twenty-two rats were each injected
with 1 ml 1131 purified rabbit antibody to rat fibrinogen containing 0.048 rng
protein. The rats were counted for whole body 1131 activity soon after injection
and intermittently until sacrifice. At various times after the radioactive injection,
some pairs of rats were injected with 1 ml of 1/60 dilution of goat antiserum
to rabbit gamma globulin. Just before sacrifice, blood samples were taken by
cardiac puncture under light anesthesia, the rats then sacrfficed, and approxi
mately 1 gram portions of lung, liver, spleen, and kidney removed and blotted
gently to remove excess blood. The tissues were placed into tared glass tubes,
weighed, and I's' activity determined using a well-type scintillation counter.
The results are shown in Figure 1 as per cent of injected I's' dose found per
gram of tissue. The control graphs were obtained by sacrffice of rats who had
received only the I's' anti-rat fibrinogen. Thirty minutes after the goat antiserum
injection the first pair of rats were sacrificed and there was a substantial decrease
in 1131activityat thattime in blood,lung,and kidney.On the otherhand, the
activityin liverand spleenhad increased.At 6 hours afterthe goat antiserum
there was a slight rise in 1131 activity in the blood which is reflected in the
radioactivityinthekidneyand lung.Itwas duringthatperiodthatthe I's'was
being released by the liver and spleen as shown by their marked decrease in
radioactivity.By 12 hours,theJ131activityinliverwas below thatof thecontrol
ratsand itsradioactivitydecreasewas comparabletothatofblood and theother

organs studied. The spleen, although it somewhat lost its radioactive burden
during the 6-12 hour period, did not continue its downward trend since at the
12, 17, and 24 hour samples its J131activity was quite similar to the control values.

Figure 2 shows the 1131activity in the whole body of control rats and those
injected with goat antiserum to rabbit gamma globulin. There was not much
change in the rat radioactivity until about 6 hours after the goat serum injection.
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Although during that interval there had been a sharp drop in 1131activity in
blood, that activity was then collected in the liver and spleen (Figure 1). It was
only when these latter organs had catabolized the 1131 rabbit gamma globulin
and eliminated their excess activity that there was a decrease in the whole body
radioactivity. This loss of organ radioactivity was evident within 23@hours after
the initial reaction and was seen thereafter in the whole body counts as a decrease
in radioactivity.

The effect of the goat antiserum injection on the 1131 antibody to rat fibrin
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Fig. 1. I's' activity in organs of rats injected with purified P3' rabbit antibody to rat flbrinogeu
18 hours before injection with goat antiserum.
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ogen isshown asa functionofthecontrolradioactivityin Figure3.Here a ratio
of I's'activityin organsof experimentalrats(goat antiseruminjected)to the
radioactivity in the control rats is plotted. One can see the steep drop in blood,
kidney,and lungactivityand theriseinliverand spleenwithin30 minutesafter
thegoatantiseruminjection.The liverstarteddecliningat2% hoursand continued
itsrapidlossof radioactivity.The spleenreached a plateauat 12 hours and
remained there for the duration of the study. The 1131 in the whole body of the
rat started to show a decrease at 6 hours when the liver and spleen were also
decreasing.

lmmune elimination of normal rabbit gamma globulin and purified rabbit
antibody to rat fibrinogen: All of the previous studies have been done on immune
elimination of Il3Llabeled and purified rabbit antibody to rat fibrinogen. Although
the injection of goat antiserum to rabbit gamma globulin did seem to bind and
rapidly remove from circulation a major portion of the blood-born radioactivity,
there was a possibility that the immune reaction between the goat antiserum
and the rabbit anti-rat fibrinogen gamma globulin might not be occurring at a
maximum. This might be due to a prior in vivo immune complexing between
the rat's circulating fibrinogen and the I'31-labeled anti-rat fibrinogen antibody.
It seemed possible that this fibrinogen-anti-fibrinogen reaction might make some
of this antiserum unavailable or less likely to complex with the goat antiserum to
rabbit gamma globulin. For this reason, a series of experiments were set up in

L
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Fig. 3. Fraction of I'@ activity found in rats injected with I'm-labeled anti-rat fibrinogen and
with goat antiserum to rabbit gamma globulin compared with I's' activity in rats in
jected with only the radioactive preparation.
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which normal rats were injected with I'31-labeled normal rabbit gamma globulin,
1131 1X purified anti-rat fibrinogen, or 1131 anti-rat fibrinogen that was purified

before and after iodination (2X purified) . Some of these animals were injected
24 hours later with goat anti-rabbit gamma globulin. At various times thereafter
all animals were counted and blood samples obtained just before sacrifice.

Figure 4 shows the whole body counts obtained on the three groups of rats.

The solid lines indicate the 1131 activity present in those rats who were injected
only with the labeled rabbit gamma globulins. There seems to be little, if any,
differencein the rateof excretionof the radioisotope.The factthattwo of the
labeled preparations had specificity to a circulating rat plasma protein did not
seem tomodify itsbiologicalhalf-life,sincetheywere closetothevaluesobtained
with I131-labelednormal rabbitgamma globulin.Twenty hours afterthe initial
injection of the labeled rabbit gamma globulin, 12 of the 16 rats in each group
were injected intravenously with goat antiserum to rabbit gamma globulin and
whole body counts done. These are shown as the dotted lines in Figure 4. Within
5 hours after the goat antiserum injection, the experimental rats were beginning
to excrete radioiodine faster than the control rats. By the end of 21.5 hours, their
total body radioactivity was down to % of the control rats. Comparisons of the
rate of excretion of I's' and total amount excreted indicate no difference in the
action of goat antiserum on the three P31-labeled preparations. It would thus
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Fig. 5. I's' activity found in the blood of rats that had been injected with I'81-labeled normal
rabbit gamma globulin or 1X and 2X purified anti-rat fibrinogen antibody prepara
tions. Some of the animals were given goat antiserum to rabbit gamma globulin.
The percentage of the citrated plasma 1181activity reacting with clotting rat plasma
or precipitating with TCA are also given. Each point represents the average values
obtained on pairs of rats.
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seem that the specificity of the anti-rat fibrinogen to circulating rat fibrinogen
did not decrease its complexing with goat antiserum to rabbit gamma globulin,
nor the rate of catabolism of 1131.

Figure 5 is a composite graph of the three groups showing 1131 activity per
gram of blood, 1131protein precipitable from plasma by trichloroacetic acid, and
the I's' protein coming down in a clot formed by addition of calcium chloride and
thrombin to citrated rat plasma. As with the whole body counts, the 1131activities
in the bloods of the control animals were very similar between the groups. Those
animals receiving goat antiserums all showed a substantial decrease in 1131blood
activity two hours later and at 24 hours were at the same relative level of radio
activity. Those rats in the normal gamma globulin and IX purified group showed
a rebound or diminution of 1131blood loss at about 7 hours. Such a phenomenon
was shown very clearlyinFigure1 forthe 1X purifiedpreparation,so the non
conformity of the 7 hour rebound in the blood J131 activity of the 1X purified
preparation when compared with the normal rabbit gamma globulin rats might
be due, in this case, to the use of only 2 animals per sacrifice. Those rats receiving
I131-labeled 2X purified anti-rat fibrinogen followed by goat antiserum did not
show a change in the rate of loss of 1131from the blood as did the other group.
This might be due to the small number of rats per group or to an error in esti
mating the concentration of rabbit gamma globulin, i.e., anti-rat fibrinogen anti
body, in the 2X purified preparation. For this, 1X purified anti-rat fibrinogen
antibody was labeled with 1131 and repurified using absorption onto clotting
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Fig. 6. 1181activity found in blood and tumors of rats bearing the Murphy-Sturm lympho
sarcoma. Tumor weights are also given. The animals were sacrificed at various times
after injection of I@'purified antiserum to rat flbrinogen The 24 and 48 hour values
are averagesof 10 rats, the 68 hour values are averages of 6 rats.
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rat plasma. During the subsequent elution procedure, clot protein was solu
bilized as well as the 1131 antibody. It was thus not possible to get an absolute
value for the gamma globulin present in the final 2X purified preparation. There
fore, estimates were made from the efficiency of 1131recovery during the second
purification, and it was assumed that this was a reasonable value for gamma
globulin concentration. It is probable that this was a low estimate and may
explain the slightly different blood disappearance curves.

The percentage of the plasma I's' activity that precipitated at a 6 per cent
concentration of trichloroacetic acid showed a similar pattern with all three prepa
rations. At 7-13 hours, the amount of I's' activity precipitated was less. This
may be due to the presence of inorganic 1131or of degraded 1131 gamma globulin
in the circulation as a result of the liver's catabolic action on the 1131antigen-anti
body complex. It was during this period that the total 1131in the whole rat was
decreasing as a result of the loss of activity from the liver (Figure 4).

The citratedplasma samplesobtainedfrom thoseanimalsthathad been in
jected with I131-labeled 1X and 2X purified anti-rat fibnnogen antibody were
clotted by addition of calcium chloride and thrombin. The results of these

studiesare alsoshown in Figure 5. The controlratsreceivingthe 1X purified

HOURSAFTERGOATANTISERUM
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Fig. 7. 1181activity found in blood and tumors of rats bearing the Murphy-Strum lympho
sarcoma. Tumor weights are also given. The animals were injected with F81-labeled
antiserum to rat fibrinogen 24 hours before the goat antiserum to rabbit gamma globu
lin was given. Results were obtained from sacrifice of 10 rats at 24 and 48 hours after
intravenous injection of I's' anti-fibrinogen antibody, 4 rats at 43 hours and 3 rats at
66 hours.
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preparation had 66 per cent of the I's' activity reacting with clotting rat
plasma at the beginning and end of the period of study. Those animals receiving
the 2X purified preparation had about 78 per cent of the 1131 activity clottable
during the same period. This difference in 1131 activity reacting with the rat
plasma was due to the purification of the specific antibody. Both groups of rats
receiving goat antiserum to rabbit gamma globulin showed a decrease in 1131
attached to antibody reacting with clotting rat plasma during the period when the
TCA precipitable 1131had also been lowered. This may again show the effects of
the liver's catabolic activity on the P31-labeled foreign protein, i.e., rabbit gamma
globulin.

Studies on tumor-bearing rats: Rats were injected intravenously with 1X
purified 1131antibody to rat fibrinogen 5 days after subcutaneous trocar implanta
tion in the flank with Murphy-Sturm lymphosarcoma. At various times some of
these rats were injected with goat antiserum to rabbit gamma globulin. From
these rats and the non-goat serum injected animals, blood samples were obtained
just before sacrifice by ether anesthesia. The tumor was removed, divided into ap
proximately 1 gram samples, counted, weighed, and calculations were made to
determine the per cent of the injected 1131 dose found per gram of tumor and
blood. Although the amount of radioactivity varied in each series, the ratio of
goat antiserum to anti-fibrinogen antibody was kept reasonably constant and was
in the same range as the previous experiments.

Figure 6 shows graphs of per cent injected 1131dose found per gram of tumor,
per gram of blood, and in the whole tumor. In addition, the average weights of
the tumors at the time of sacrifice are given. These are control animals who were
injected only with 1131 purified antiserum to rat fibrinogen. During the 2 day
period of data collection, the tumor weight increased from 1.5 grams to 5.4 grams.
The 1131 activity found per gram of tumor, on the other hand, showed only a
slight decrease during the first 24 hours of this study and a substantial drop during
the remainder. This was reflected in the radioactivity in the whole tumor since
the amount of increase in 1131 was reasonably proportional to the increase in
weight of the tumor for the first 24 hours. In the last 20 hour period, although
there was almost a doubling in tumor weight, the J131 in the whole tumor was not
much changed. Here, on a per gram basis, the tumor did not seem to be concen
trating the P31-labeled antibody at all. There had been a substantial decrease
in blood 1131activity during that period and this may be responsible for the in
ability of the tumor to continue concentrating the radioisotope. As the weight
of the tumor was doubling, the 1131 activity was halved and one obtains a con

stant 1131level in the whole tumor during this period. It had been verified that
the 1131antibodyto ratfibrinogen,severaldays afterinjectionintosuch tumor
bearing rats, was still capable of localizing in tumors when reinjected into other
tumor-bearing rats (11).

The results shown in Figure 7 are for tumor-bearing rats injected intra
venously with goat antiserum to rabbit gamma globulin 24 hours after intravenous
administration of 1131purified antibody to rat fibrinogen. At intervals blood sam
ples were taken, the rats sacrified, and the tumors weighed and counted.

During the first 24 hours after the intravenous injection of goat antiserum to
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rabbit gamma globulin, the 1131activity in the whole tumor was remarkably con
stant. The activity during this period, on a per gram basis, had gone down by a
factor of two while the weight of the tumor had doubled. Even though the J131
anti-rat fibrinogen antibody in the circulation for almost this entire period was
considerably reduced, the amount of radioisotope in the whole tumor had not
decreased. For the second day of this study, the radioactivity in the whole tumor,
as well as on a per gram basis, had gone down. Presumably, catabolic and fibrino
lytic processes were now degrading the anti-fibrinogen antibody and possibly
the fibrin that had been laid down in the tumor stroma. The results obtained
demonstrate that, with the Murphy-Strum lymphosarcoma, rapid removal of 80
per cent of the circulating I131-labeled antibody does not immediately decrease
the radioactivity bound in the tumor.

DISCUSSION

The use of antiserum to rabbit gamma globulin is an efficient technique for
removing circulating non-homologous gamma globulin. With a radioisotope at

tached to this foreign protein, measurements to determine the fate of this pro
tein are rapid and reliable. Valid comparisons can be made between the reactions
of in vitro labeled and in vivo labeled serum proteins if the number of atoms of
radioactive isotope attached to the protein are kept low ( 12) . This was done in
the series of experiments reported here. There is also no reason to suspect that
the antibody purification techniques modified the gamma globulins as indicated
by their biological half-life in a heterologous host ( Figure 5).

The reaction between goat antiserum to rabbit gamma globulin and circulat
ing P31-labeled rabbit gamma globulin occurs so rapidly that the I's' activity in
blood is reduced by a factor of 4-5 within 30 minutes. It would seem that there
is a very fast complexing between the antigen (rabbit gamma globulin) and its
antiserumand thatthecomplexissoondepositedintheliverand spleen.Although
the I'31activity per gram of blood is substantially reduced immediately after the
goat antiserum injection, the total body 1131content does not start to decrease for
about 4-6 hours.

Of great interest and importance to our studies are the levels of 1131in the
Murphy-Sturm tumors after the goat antiserum has been administered. For 24
hours the activity of J131 in the whole tumor remains unchanged, even though in
the control rats the whole tumor radioactivity is increasing during this period.
This is probably due to the drastic change in circulating 1131activity as a result
of the administration of the antiserum to rabbit gamma globulin. Although on a
whole tumor basisthe 1131activityisconstantfor24 hours afterthe goat anti
serum, there is a definite decrease in tumor radioactivity when calculated on a
gram basis. It is probable that this is a reflection of the growth of the tumor
during this period and the low 1131 activity in blood of the anti-fibrinogen anti
body. It would be reasonable to assume that in tumors that are not growing as
rapidly, the radioactivity per gram would be constant over this period. At 48
hours after the 1131 anti-fibrinogen antibody, the ratio of P31 activity in tumor
and blood for the control animals (Figure 6) on a per-gram basis is 6:1. Meas
urements done two days after the administration of the labeled preparation and
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24 hours after the goat antiserum gave a ratio of 17: 1. This is an increase of 2.8

times, which would facilitate detection of the tumor by external scintillation
scans. Twenty hours later the ratio of tumor to blood was 4.2 for the controls
and 9.3 for those injected 44 hours earlier with the antiserum to rabbit gamma
globulin, still over a two-fold advantage.

The 1131 level in the whole tumor for a substantial period after goat anti
serum indicates that if this immunological technique were used on larger subjects,

one would be able to decrease the background 1131activity in the circulation by
a factor of at least two, while the radioactivity in a tumor that had accumulated
the labeled antibody would remain relatively unchanged. Soon after the admin
istration of goat antiserum, the radioactivity in the blood goes down by a factor
of 4-5, the P31-labeled antibody in the extravascular fluid does not seem to be
reduced as much and this prevents the total decrease in activity as determined by
a scintillation scanner from matching the blood decriment. In the liver and spleen

an increase in 1131 activity after rabbit gamma globulin antiserum essentially

masks any previous accumulation of 1131antibody to fibrinogen. Such studies have
already been done on dogs. The reaction between I's' rabbit antibody to dog
fibrinogen and the goat antiserum to it is the same as reported in these rat studies.
There are no untoward systemic reactions to the in vivo antigen-antibody com
plexing and its subsequent deposition. Scintillation scans of areas with localized
I's' anti-fibrinogen before and after the administration of anti-rabbit gamma
globulin demonstrate that this technique will offer a distinct advantage for locat
ing thrombi and neoplasms in humans.

If used for locating human tumors, this will approach the more idealized
tumor-detecting isotope technique as outlined by Blau and Bender (13). Anti
fibrinogen antibody can presumably be located in tumor as a function of the local
breakdown of the blood-brain barrier, but can also concentrate, in at least some
instances, in human neoplasms (4,5,6) as a result of a metabolic reaction occur
ring in the tumor stroma. Once this has occurred, a good proportion of the cir
culating radioactivity can be removed very rapidly with the goat antiserum to
rabbit gamma globulin. This then may be considered an agent for localization
and detection of tumors that is concentrated by the metabolism of the tumor
stroma, yet at a desired time the circulating 1131activity may be quickly reduced.

Sinceinthetumor studiestherabbitgamma globulinbeingremoved by spe
cific goat antiserum can react immunologically with circulating rat fibrinogen,
itwas conceivablethatthe priorreactionwith a circulatinghomologous plasma
protein might decrease its affinity for the goat antiserum. Comparisons of the
amount and rate of elimination of 1131normal gamma globulin and 1131 1X and
2X purified anti-rat fibrinogen do not show much difference. Thus, it would seem
that the probable reaction of the purified anti-fibrinogen antibody preparations
with circulating rat fibrinogen does not interfere with the combination with the
specificgoatantiserum.

From the two days of data on blood radioactivity and whole body counts of
rats injected with 1131 normal rabbit gamma globulin and 1X and 2X purified
antibody to rat fibrinogen (Figures 4 and 5), there is no evidence of a change
in the metabolism of the labeled rabbit protein as a result of the latter being
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immunologically specific for a rat plasma protein, fibrinogen. It was possible that
as a result of an in vivo complexing of rat fibrinogen, which has a short biological

half-life, and its I131-labeled antibody that the antibody's persistance could be
reduced. There is no sign of this in our studies which are, however, being done
with a very large excess of antigen.

Of great interest is the perseverance of the 1131label in the whole tumor for
the first 24 hours after the goat antiserum. This suggests that there is little, if any,
dynamic equilibrium between the 1131 anti-fibrinogen antibody bound in the
tumor and that in the circulation. This 1131label is evidently firmly fixed in the
tumor when it is laid down and during the first day of our study is not being lost
from the tumor. This may be due to a stability of the fibrin present in the tumor
as a consequence of a lack or inhibition of fibrinolysis at this time. It is, however,

also conceivable that there is lysis of fibrin or catabolism of the labeled antibody
off its antigen, but before it leaves the stroma it re-complexes in another area of
fibrin deposition or with fibrinogen about to be converted to fibrin. The validity
of some of these suggestions can possibly be verified using immunological re
moval of 1131 anti-fibrinogen antibody in the presence of P25-labeled fibrinogen
with the animals on anti-fibrinolytic agents ( epsilon-amino caproic acid ) or
fibrinolytic compounds (plasmin).

SUMMARY

Purified1131rabbitantibodytoratfibrinogenhas been substantiallyremoved
from circulationusing goat antiserumto rabbitgamma globulin.Subsequent
studieson 1131activityinorgansofsuchratsshow considerableimmediatedeposi
tion of the radioactivity in the liver and somewhat less in the spleen; this is
eliminated in 6-12 hours. .1131 determinations on Murphy-Sturm tumors in such
immunologically treated animals demonstrate little, if any, loss of tumor-deposited
J131 for the first 24 hours. The bearing of these results on scintillation scanning

techniques for tumors and thrombi are discussed.
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