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Abstract. Organ distribution and blood concentration profiles were compared following
injection of mice with radiolabeled test agents via the lateral tail vein or retroorbital venous
sinus. Monoclonal antibodies directed against B16 melanoma of C57BL/6 origin were labeled
with iodine-125. Thymocytes from BALB/c mice and B16 melanoma cells were labeled with
technetium-99m sodium pertechnetate (Na **"TcO,). Animals were injected with 5 uCi of
iodinated antibody, 5 X 10° syngeneic thymocytes, 2.5 X 10° melanoma cells, or 10 uCi Na
#™TcO, in 0.2 ml saline via either route. In non-tumor-bearing C57BL/6 mice radiolabeled
monoclonal antibody was found primarily in the gastrointestinal tract, liver, and blood. Na
#™TcOy localized in the gastrointestinal tract, " Tc-labeled thymocytes in the spleen and liver,
and *™Tc-labeled B16 melanoma cells in the liver and lungs. Pharmacokinetic analysis of
blood samples taken 4, 8, and 12 min following injection of the labeled agents suggested that
the iodinated antibody had less vascular permeability than Na **™TcO, and that thymocytes
and B16 melanoma cells were trapped in the pulmonary vasculature as they passed through
the lungs. It is noteworthy that no biologically significant differences in organ distribution
patterns or blood decay profiles were found between lateral tail vein and retroorbital routes.
The data clearly indicate that these routes can be used interchangeably with one another for

intravenous injections.

© 1984 Society for Experimental Biology and Medicine.

The lateral tail vein has been a principal
route by which a wide variety of agents have
been injected intravenously into mice (1).
An alternative injection technique via the
retroorbital venous sinus has been described
(2). The latter method is often quicker and
easier to use than injection via the tail,
especially with heavily pigmented mice. Ret-
roorbital injections have been used infre-
quently, primarily because of the uncertainty
as to whether the two routes were similar.

The purpose of the present study was to
compare intravenous injections via the lateral
tail vein and retroorbital sinus by studying
organ distribution patterns and blood con-
centration profiles of four test agents: an-
ti-B16 melanoma monoclonal antibodies,
BALB/c thymocytes, C57BL/6 B16 mela-
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CA-16508-09 from the National Cancer Institute. John
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CA 18016-07 and 0751 from the National Cancer Insti-
tute.

noma cells, and **™Tc sodium pertechnetate.
Monoclonal antibodies were labeled with io-
dine-125 and injected by either route into
iodine-loaded C57BL/6 mice. Cells were la-
beled with technetium-99m and were simi-
larly injected into syngeneic mice. Differences
between the routes were studied by comparing
the amount of radioactivity localizing in var-
ious organs and blood samples. Each agent
had distinctive distribution patterns. No bio-
logically significant differences were found in
the blood concentration and organ distribu-
tion patterns when the two intravenous routes
were compared, indicating that they can be
used interchangeably.

Materials and Methods. Preparation and
labeling of monoclonal antibody. Rat mono-
clonal antibodies were produced against B16
murine melanoma as previously described
(3, 4). One monoclonal antibody, designated
IB16-6, was selected for its specific binding
to B16 melanoma cells. Ascites containing
monoclonal antibody was harvested from
hybridoma-bearing rats and purified with two
ammonium sulfate precipitations and one
sodium sulfate precipitation. The monoclonal
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antibody was purified further by passage over
a G-100 Sephadex column (Pharmacia, Pis-
cataway, N.J.). Purified antibody was iodin-
ated using the iodogen method (5), and an-
tibody concentration was adjusted to approx-
imately 25 ug purified protein per milliliter
(or 25 uCi '¥I) with Ca**- and Mg?**-free
phosphate-buffered saline (PBS) containing
10% heat-inactivated calf serum (GIBCO,
Grand Island, N.Y.) and 1 g D-glucose per
liter of solution.

Labeling of cells with **"Tc. The method
used to label thymocytes and B16 F10 mel-
anoma cells was similar to a previously de-
scribed technique (6). Thymocytes were ob-
tained by passing a BALB/c thymus through
an 80 mesh screen and then suspending the
cells in 5 ml of cold Ca®* and Mg?* free PBS
supplemented with D-glucose. B16 F10 mel-
anoma cells, kindly provided by Dr. Erling
Jensen, Mason Research Institute, Worcester,
Massachusetts, were propagated as a contin-
uous cell line in culture flasks with Dulbecco’s
modified Eagle’s medium supplemented with
50 mM sodium pyruvate, 10% heat-inacti-
vated newborn calf serum, 1% L-glutamine,
1% penicillin-streptomycin solution (GIBCO,
Grand Island, N.Y.), 1% nonessential amino
acids (MA Bioproducts, Walkersville, Md.),
8 ug insulin, and 1 mAM oxalacetic acid
(Sigma Chemical Co., St. Louis, Mo.). Cells
were harvested from the flasks by rinsing
once with PBS and treating them for approx-
imately 15 min with 0.25 ml ethylenedi-
amine-tetraacetic acid (EDTA) in PBS.

The thymocyte and the B16 cell suspen-
sions were sedimented at 1500 rpm, washed
three times with PBS/glucose, resuspended
in 5 ml of cold Hanks’ balanced salt solution
(HBSS), (GIBCO, Grand Island, N.Y.), and
their concentration adjusted to 2 to 5 ml
HBSS. One-half milliliter of freshly prepared
0.2% SnCl,:2H,0 in acid citrate dextrose
bufter (30 g Na;C¢HsO-, 0.15 g NaH,PO,,
and 2.0 g dextrose per liter distilled H,O; pH
7.4) was added to the cell suspension in order
to serve as a reducing agent. The suspensions
were incubated for 15 min at 37°C; and the
cells were sedimented, washed twice with
HBSS, and resuspended in 5 ml HBSS.

mTc sodium pertechnetate was eluted
from a molybdenum-technetium generator
(Cintichem Incorp., Tuxedo, N.Y.) with 0.9%
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saline. One millicurie was added to the thy-
mocytes, 5 mCi was added to the B16 mel-
anoma cells, and both were incubated another
15 min at 37°C, sedimented, and washed
three times in HBSS. The labeled thymocytes
were suspended in enough HBSS to give a
final concentration of 2.5 X 10° cells per
milliliter solution. The B16 F10 cells were
adjusted to a final concentration of 1.25
X 10° cells per milliliter. Viability, as deter-
mined by trypan-blue exclusion, ranged from
>95% for thymocytes to >86% for B16 cells.

Injection of mice and determination of
organ distribution patterns and apparent total
blood clearance. Mice were divided into
groups of six or eight animals, half of which
were injected via lateral tail vein and the
other half via the retroorbital venous sinus.
Tail vein injections were carried out by
warming the mice under a heat lamp for
approximately 10 min and then injecting 0.2
ml of the test agent into either the right or
left lateral tail vein. Injections into the re-
troorbital sinus were carried out by firmly
grasping the mouse behind the head and
inserting a 27-gauge needle into the lateral
canthus of the right eye with the bevel facing
medially. Groups of female C57BL/6 mice
(Charles River, Portage, Mich., or Frederick
Cancer Research Center, Frederick, Md.) ap-
proximately 15 weeks old and weighing 23 g
were injected with 5 uCi '*I-labeled mono-
clonal antibody (approximately 5 ug protein)
or 2.5 X 10° of B16 melanoma cells in 0.2
ml of HBSS. Mice injected with *’I-labeled
antibody received iodinated drinking water
(two drops of Lugol’s solution per 100 ml) 5
days prior to injection. Female BALB/c mice
(Charles River, Portage, Mich.), approxi-
mately 15 weeks old, received 0.2 ml of
either 10 uCi of *™Tc sodium pertechnetate
or 5 X 10° labeled thymocyte suspension in
HBSS. For pharmacokinetic studies, groups
of mice had 0.1 ml blood taken from the left
venous sinus at 4, 8, and 12 min. Another
0.2 ml of blood was taken from the left
venous sinus immediately prior to killing by
cervical dislocation.

Organs and tissues were removed and
placed into 12 X 75-mm tubes containing
2 ml of 10% buffered Formalin. The organs
and blood samples were counted for '>I or
9m™Tc by means of a gamma scintillation
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counter (Tracor Analytic, Elk Grove Village,
IlL.). Counts were corrected for decay by a
computer program that corrected sample
counts back to the time of injection. Values
for blood were multiplied by 6.3 to adjust
samples to total blood volume of 1.3 ml for
23-g mice (7). Gamma counts per minute
per organ were divided by the counts per
minute of the injected dose and multiplied
by 100% to obtain the percentage injected
dose of radioactivity. Values for the first
blood samples taken from mice receiving
9%mTc-labeled agents were subjected to one
compartment pharmacokinetic analysis by
NONLIN (8) computer fitting the data, using
a weighting term of 1/y>.

Results. The organ distribution patterns
of *™Tc sodium pertechnetate, ™ Tc-labeled
thymocytes and B16 melanoma cells, and
IB16-6 monoclonal antibody are summarized
in Tables I-IV. Data are expressed as the
means = SEM. For most of the organs and
tissues, the mean + SEM of the retroorbital
and lateral tail vein routes overlapped with
one another. In only a few instances, most
notably the 4- and 24-hr values of liver for
B16 cells, and the 24-hr values of lungs for
both thymocytes and Bi6 cells, were differ-
ences greater than 2 SEM units noted between
the two routes in one series of experiments
(Tables II and III). When the experiments
using °™Tc-labeled agents were repeated,
however, no major differences were observed.
(Data not included.)

The characteristic localization patterns of
each agent appeared to be independent of
the route of injection. In mice injected with
9mTc pertechnetate (Table I), most of the
recoverable radioactivity was localized in the
gastrointestinal tract. For example, after 1
hr, 22.1% of the injected **™Tc was found in
the stomach and intestines of mice injected
via retroorbital sinus, compared to 25.1% for
mice injected via tail vein. Thymocytes lo-
calized mainly in the liver and spleen (Table
IT). For mice injected via retroorbital sinus,
11.3% of the injected radioactivity was found
in the liver and 5% in the spleen at 24 hr.
Corresponding values for mice injected via
tail vein were 12.4% and 4.0%, respectively.
Most of the injected radioactivity for B16
melanoma cells (Table III) was found in the
lungs and liver for both retroorbital and tail

TABLE 1. PERCENTAGE INJECTED DOSE OF SODIUM PERTECHNETATE %°

24 hr

4 hr

1 hr

Tail vein

Retroorbital
0.01 = 0.00
0.01 = 0.00
0.03 +£ 0.01
0.01 = 0.00
0.01 + 0.00
0.01 = 0.00
0.76 + 0.18
0.45 £ 0.03
0.14 + 0.03
0.27 + 0.06
0.02 £ 0.00
0.01 +0.00
0.13 £0.02

Tail vein Retroorbital Tail vein

Retroorbital

Organ

0.01 = 0.00
0.01 = 0.00
0.04 = 0.02
0.01 +0.00

0.13+0.03
0.24 + 0.03
0.30 = 0.11
0.10 = 0.01
0.14 = 0.01
0.16 = 0.01
8.44 + 1.27
10.55 = 1.05

0.14 + 0.02
0.18 £ 0.04
0.25 + 0.07
0.17 £ 0.03
0.21 £0.03
0.17 £ 0.02
8.77 £ 0.47
11.46 + 1.26

0.21 £ 0.04
0.20 = 0.04
0.51 =£0.13
0.16 = 0.05
0.23 = 0.03
0.24 = 0.02

20.08 + 2.22

0.16 = 0.02
0.21 £ 0.03
0.34 = 0.07
0.33 = 0.09
0.28 = 0.02
0.21 = 0.00
17.35 £ 1.83

Lymph nodes

Thymus
Muscle
Heart

Skin

0.01 + 0.00
0.01 = 0.00
0.49 + 0.08
0.92 = 0.09
0.15 £ 0.03
0.33 = 0.06
0.02 = 0.00
0.01 + 0.00
0.19 = 0.02

0.69 + 0.04
2.52 +0.09
0.36 + 0.02
0.10 = 0.01

0.91 £ 0.04
3.14 £ 0.19
0.38 £ 0.04
0.12 = 0.01
7.21 =0.57

4.99 = 0.93
0.95 = 0.09
4.06 = 0.56
0.61 =£0.12
0.18 + 0.03

10.25 + 1.14

4.75 £ 0.52
0.87 = 0.07
3.58 £ 0.52
0.52 + 0.03
0.14 = 0.00
9.11 £ 0.70

Spleen
Stomach
Intestine
Kidney
Liver
Lung

Femur
Blood

5.38 £0.25

Total percentage recoverable

29.12 1.85 2.15

33.11

42.69

37.86

radioactivity
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COMPARISON OF TWO iv INJECTION ROUTES

350

WM § = N 4
‘WAS F sues|y ,

LET 85°97 S9bY 85'8€ 66'C€ 78'8T Ananoeorpes
9]qeIaA0931 a8ejuadiad [el0L
90'0 + LSO 900 + 1§70 200 + St'1 900 * v1'!l TE0F LLT 61°0 + S¥'l pooig
00FTI'0 €00 F v1'0 100+ 110 100 + LOO 100 ¥ SO0 10°0 + $0°0 anuw{
LS + 9891 960 * 09'6 ey + 0L'TT 01'C + 9¥'CC 78T+ 6691 00T ¥ 80'¢1 Sung
LO'T + 89°L1 €L+ 0011 71+ 9I'tl 61'l + €78 01’1t ¥ 168 9¢'1 ¥ 71°8 1Al
SI'0+ 50T 870 + 181 200 + €6°C 0T0+¢SI'C 6£°0 F 07T 810+ L8'1 Aaupry
o+ L1 81'0 + 201 91'0 + 81T £v'0 + S¢'C 0£°0 + 860 Y0+ vT1 aunsau]
800 + 0v'0 600 + 6V°0 1770 + 060 LT0F 801 P70 + 960 770 + 880 yorwolg
110 + L0T €0 F SLI €10 + vT'1 €00+ 10°1 61'0 + ¥9°0 900 ¥ 050 ua3ydg
900 ¥ 0T°0 100 ¥ €1°0 €10 F ¥70 00 F 10 60 F 0L0 €T0F LY'O uesHy
000 ¥ 200 100 * ¥0°0 100 + €00 100 + €00 100 + €00 000 + 200 sapou ydwAg
100 ¥ €00 100 ¥ €00 100 ¥ ¥0°0 100 ¥ €00 200 ¥ LO'O 100 * €0°0 unis
200 + SO0 100 ¥ 200 100 + £€0°0 100 + €00 100 * $0°0 000 + 100 IPSN
000 + £0'0 100 ¥ €00 000 ¥ $0°0 100 ¥ S00 100 ¥ SO0 600 F 11°0 snwAyL

uIdA Bl [eHQIo0NaYy uldA ref [elqioonay uIdA ure] [e11qI0003Y uediQ
LU 74 L0 4 1y |
40 VWONVTIIN 3SNOW 014 9169 QITIEVT-0 Lug 40 IS0Q dILIIMN] IDVINIONI ‘1] T1V.L

P0MW € = N,

‘WHS + SuedN,

43184 9T°9¢ STy g1le 17°6C L9°9T Ananoeorper
3[qeIaA0921 3dejuadiad [eI0]
Pl F £6°L 98°0 ¥ 9v'L 8€0F 19V STO+ LIy 610 9I't STOFILT poolgd
L1'0+ €11 Y10 + 860 £0'0 + 950 $0°0 + LY'O 200+ LT1°0 100 * S1°0 Jnusg
LLTF TS £0°0 F 061 vl ¥ 98°¢ IS0 F TL1 £6°0 ¥ $9°C 10+ 01'C Sung
SS'T + LETI I+ 911 I+ 1epl S0°T * 9001 Sh'e = p611 60’1 + S1°01 JoAlT
LI'0OF ELT €70+ TE8T LEO + L8E LO0 *+ 8L'E o+1Iry 9I'0 ¥ pL'E Asupry
ETOF ILI o * 9¢'l 80 F SIS 60 + 6£°¢ €SI FII°¢ 97’0 ¥ 9T°¢ sunsauj
810+ I¢'] LO0 + 860 L1°0 00T ST0+ 081 ST0 + 18°1 LE'0F 891 Yorewols
SI'0 + S8 P F 20°S LI'0O+ €6V 6v'0 + 08'¢ 0L0+ gL'l S0+ 62T uaaidg
800 + €11 91'0 + 10°1 SI'0 + 0 01’0 + 8¢°0 100 + S1°0 200 * 81°0 uesH
600 + 160 11°0 + 00°I 900 ¥ £v°0 v0'0 + +£°0 100 * €10 00+ 010 sopou ydwi]
01’0+ 260 o+ 2ol 200 + £¥°0 100 + Sv'0 P00+ 11°0 100+ L1°0 unjs
00 + 2O'I £0'0 + ¢80 100 * €v°0 200 ¥ 6270 100 * LOO 200 ¥ 600 SPSNN
€00 + 08°0 LIO+ vI'1 LO0+ 10 £0'0 * 8¢0 100 * 600 000 * 900 snwAyg,

udA [re] [e11q100119Y uraA el [enqloonay uIaA 1L [enqioonay uedip
4 47 y 41

¢pSTLADOWAHL d3TIAVYT]-0Lye ISOQ AILOAIN] IDVINIONIG ‘11 T19dVL



COMPARISON OF TWO iv INJECTION ROUTES

vein routes at 1, 4, and 24 hr. In contrast to
this, most of the monoclonal antibody (Table
IV) localized in the gastrointestinal tract (6.8%
for retroorbital, 5.5% for tail vein), liver
(6.4% retroorbital, 6.9% tail vein), or re-
mained in the blood (42.88% retroorbital,
44.02% tail vein) at 1 hr.

The total recoverable radioactivity was
consistently less than 100% and ranged from
64.35% for iodinated antibody injected via
retroorbital sinus at 1 hr to 1.9% for Na
9mTcQ, injected via the retroorbital route at
24 hr. This has been shown previously to be
due to either localization in the carcass of
the animals or alternatively excretion (9). In
the present study, the carcass represented
approximately 70% of the total body weight
of a mouse.

The disappearance profiles of injected
agents from the blood did not vary signifi-
cantly between the two routes. Blood concen-
trations were determined for samples taken
4, 8, and 12 min after injection. Blood
concentration data at the corresponding time
points showed no significant differences, (P
< 0.05), as determined by Student’s ¢ test,
between retroorbital and tail vein routes. The
combined averages of these values are pre-
sented graphically in Fig. 1, and were used
for the pharmacokinetic analysis.

The data for the first 12 min after injection
exhibited monoexponential decay, character-
istic of apparent one compartment first-order
elimination of a single species. Thus, blood
concentration values were NONLIN com-
puter-fitted to a one compartment open
model system with first-order elimination
and intravenous bolus administration. In-
jected material half-life (¢,/2), apparent volume
distribution (V;), and apparent total body
blood clearance (Cl), are listed in Table V,
and were calculated with the NONLIN com-
puter program. The V4 and Cl values for the
thymocytes and B16 melanoma cells were
larger than the corresponding values for the
other two agents. The larger apparent volumes
of distribution and clearances probably were
due to first-pass trapping of cells in the lungs.
Since the sampling period of 12 min may
represent only the initial disposition phase of
these agents, the pharmacokinetic analysis
should not be construed as definitive but
rather as comparative.

TABLE 1V. PERCENTAGE INJECTED DOSE OF ']-LABELED IBL6 MONOCLONAL ANTIBODY %?

24 hr

4 hr

1 hr

Tail vein
0.08 + 0.02
0.03 £ 0.00
0.13 + 0.01
0.05 £ 0.00
0.22 £ 0.05
0.25 + 0.03
0.46 + 0.06
0.61 + 0.03
0.31 £0.01
0.89 + 0.08
0.26 £ 0.02

Retroorbital
0.07 + 0.02
0.05 + 0.00
0.17 + 0.03
0.06 £ 0.01
0.32 £ 0.04
0.25 + 0.02
0.39 £ 0.10
0.72 + 0.04

Tail vein

Retroorbital

Tail vein

Retroorbital

Organ

1.01 £ 0.02

0.35 £ 0.04
0.26 £ 0.02
0.30 £ 0.05

0.16 = 0.02
0.12 = 0.01
0.29 + 0.07
0.16 £ 0.01
0.68 = 0.11
1.15 £ 0.12
3.68 £ 0.70
281 £0.25
1.33 = 0.08
3.43 £0.25
1.42 = 0.37
0.76 = 0.06
22.52 = 0.38

0.25 +£ 0.04
0.12 = 0.01
0.34 + 0.04
0.21 £ 0.03
0.67 = 0.10
1.07 £ 0.06
3.69 £ 0.48
3.65 £ 0.30
1.44 £ 0.10
4.31 £0.33
1.10 £ 0.17
0.70 = 0.07
25.87 + 0.69

0.17 £ 0.02
0.09 = 0.01
0.19 + 0.02
0.12 £ 0.02
1.27 £ 0.11
1.54 £ 0.02
246 = 0.24
3.08 £ 0.31
207 £0.11
6.92 = 0.30
1.47 £ 0.21
0.66 = 0.05

44.02 £ 3.35

0.50 = 0.04
0.14 = 0.01
0.25 + 0.04
0.15 £ 0.03
1.13 £ 0.18
1.76 £ 0.20
3.02 £ 0.27
3.79 £ 0.38
2.22 £ 0.09
6.35 + 0.54
1.34 = 0.13
0.84 =+ 0.13
42.88 + 3.29

Lymph nodes

Muscle
Heart
Spleen
Stomach
Intestine
Kidney
Liver
Lung

Thymus
Skin

0.26 £ 0.03
6.95 £ 0.44

Femur
Blood

6.58 + 0.13

Total percentage recoverable

10.50

10.52

38.51

43.43

64.06

64.35

radioactivity
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FIG. 1. Blood decay profiles of '**I-labeled monoclonal
antibody (m), technetium-99m sodium pertechnetate (O),
thymocytes (@), and B16 melanoma cells (A) after
intravenous injection. Points on the graph represent the
mean percentage injected dose of the combined tail vein
and retroorbital disappearance rates.

Discussion. The results of our experiments
showed that the organ distribution patterns
and blood decay profiles for the two routes
of iv injection were almost identical. This
may indicate that differences in systemic
intravenous routes do not affect localization
patterns. In each case, the agent would travel
to the rnight heart and from there to the
pulmonary circulation without encountering
the portal system or any other capillary net-
work. Possible differences between the two
routes could have been the total amount of
the injected agent actually getting into the
vascular compartment, or the time the agent
would have taken to reach a specific organ
site. However, the variability that occurred
from animal to animal would have obviated
the significance of these differences.

The organ distribution patterns and blood
decay profiles reflected the differences in mo-
lecular or cellular size of the test agents.
9mT¢ sodium pertechnetate was quickly ex-
creted from mice, as evidenced by the small

COMPARISON OF TWO iv INJECTION ROUTES

total percentage recoverable radioactivity at
24 hr. '#I-labeled monoclonal antibody per-
sisted in the vascular compartment at higher
levels than any of the other test agents, as
would be expected of a high-molecular-weight
serum protein. Thymocytes and melanoma
cells were apparently trapped in the lungs
and liver. Thymocytes also appeared to lo-
calize in the spleen. F10 melanoma cells
showed a striking propensity to localize in
the lungs, as might be predicted from their
adhesive properties (10).

Differences in blood concentration between
the two routes at 4, 8, and 12 min following
injection were not statistically significant (P
< 0.05). Pharmacokinetic analysis performed
on the average data of both routes of admin-
istration indicated a higher degree of first-
pass trapping of thymocytes and B16 cells in
the pulmonary vasculature. These differences
were probably due in part to differences in
the size of the four test agents, and gave rise
to large V; and Cl values for thymocytes and
melanoma cells. The small Cl and ¥V, values
for the monoclonal antibody suggest that
unlike the **™Tc sodium pertechnetate, '*I-
labeled monoclonal antibody has less vascular
permeability which would be consistent with
its larger molecular size.

Our experiments also demonstrated the
variability that occurred among mice injected
with the same agent administered by the
same route. The organ receiving the largest
amount of radioactivity occasionally varied.
Much of this was attributed to mouse to
mouse variation. On the other hand, the
differences between the 4- and 24-hr values
of liver for B16 cells were attributed to
sporadic intergroup variation.

The similarity of data between the two
routes indicates that retroorbital injections

TABLE V. HALF-LIFE, VOLUME OF DISTRIBUTION, AND CLEARANCE OF **"Tc SODIUM
PERTECHNETATE AND **™Tc-LABELED CELLS

125].monoclonal 9mTc-B16
Parameter antibody Na *"TcO, $mTc-thymocytes melanoma
112 (min)® 30.5 18.4 10.3 443
Vg (mb)® 1.93 5.59 8.65 55.22
Cl (ml/min)* 0.0439 0.210 0.582 0.864

? 12 (half-life) = 1n2/Ke, where Ke = —slope of lines in Fig. 1.
%V, (apparent volume of distribution) = dose/Cp®, where Cp° is the concentration of agent at ¢ = 0.

¢ Cl (apparent total body blood clearance) = K.Vjy.
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can be given in many experiments where tail
vein injections were previously employed.
Retroorbital injections have the advantages
of being faster and easier to administer than
tail vein injections. They are usually success-
ful on the first attempt without prewarming
the mice; this can reduce injection time and
stress placed on the animals and minimize
the loss of the agent to be injected. In some
instances, however, injection via tail vein
may be preferable. For example, in a prelim-
inary experiment C57BL/6 mice were injected
via the retroorbital sinus with B16 cells in
order to determine the pattern of metastases.
In some animals, tumors developed at the
site of the injection. These grew into the
orbit, invaded the brain, and killed the mice
before the metastatic nodules developed. Tail
vein injections would have obviated this par-
ticular problem.

In some experiments neither route may be
acceptable, particularly if there is excessive
trapping of agents in the lungs. Retroorbital
and tail vein injections of cells are associated
with a high degree of first-pass trapping in
the lungs. This could be reduced if the cells
were injected intraarterially or directly into
the left ventricle. Before any injection route
1s selected, however, the specific experimental
requirements should be considered so that
the route chosen meets the needs of the
experiment.

We thank Mrs. Diane Adams for assistance in purifi-
cation of the monoclonal antibody, Mrs. Barbara Holman
for assistance in mouse autopsies, and Mr. George Hinkle
for antibody iodination.
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