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Laboratory Report

Brain—Blood Partition Coefficients of *Krypton
at 37 C and 29.5 C

Kathleen Van Horn, B.S.,” Martin Ingvar, M.K.,t Harvey M. Shapiro, M.D.%

To permit utilization of the Kety-Schmidt tech-
nique for measuring cerebral blood flow during
hypothermia, the brain-blood partition coeflicients
for **krypton at 37 C and 24.5 C were determined
in a series of cats. At 37 C the partition coefhi-
cient for Sknpton was 1.092 = 0.009; it was 0.931
=~ 0.007 (SE) at 29.5 C. These values were sig-
nificantly different from each other (P < .001).
(Key words: Solubility, brain-blood partition co-
efficient; Temperature, solubility cocfficient; Hypo-
thermia, solubility coefficient; Gases, nonanesthetie,
krypton.)

THE KETY-SCHMIDT METHOD for measuring
cerebml blood flow (CBF) requires a knowl-
edge of the brain-blood partition coeffi-
cient for the tracer substance used to saturate
or desaturate the bmin.! Numerous studies
of the effects of anesthetics on cerebral me-
tabolism and blood flow at normothermia have
been conducted with this technique using
sskrypton as the tracer®® Because the bmin-
blood partition coefficient for sSkryvpton during
hypothermia has not previouslybeen reported,
we have measured it at 37 C and 29.5 C.

Methods

Nine cats (2.53-3.0 kg) were anesthetized
with sodium pentobarbital (35 mg/kg, ip) and
ventilation controlled with a Harvard venti-
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lator connected to a tracheal tube. Catheters
were inserted into the femorad artery and vein
forblood pressure monitoring, blood sampling,
and drug infusions. The muscles and scalp
were reflected to permit placement of bi-
lateral trephine holes (~17 mm diameter) in the
parietal area. Following dura removal, the
muscles and scalp were tightly reopposed
with metal clips. Five cats were maintained
at 37 C with an infrared heat lamp connected
to a tempernture controller receiving its in-
put from a rectal thermal probe. Four cats
were surface cooled to 29.5C and main-
tained at that temperature for 90 minutes
prior to detenmining the Skrypton partition
coefficient.

The animals were ventilated with a mixture
of ®krypton in oxygen (0.5 mCi/l). Equilibra-
tion times were 43 minutes for animals main-
tained at 37 C and 90 minutes for those at
29,5 C. Previous unreported studies in our
laboratory showed that cerebral arteriovenous
differences for “krypton, after 45 minutes of
ventilation with the same ®krypton-oxygen
mixture, were less than 2 per cent at 295 C.
The respiratory rate was chosen to achieve a
Paco, of 65-75 torr to further facilitate full
equilibration between the brain and blood.

Arterial blood (0.5 ml) was anaerobically
sampled via a manifold system with a cali-
brated Hamilton syringe and delivered
through a 19-gauge needle into the bottom of
a pre-weighed scintillation vial containing 20
ml of scintillation counting medium.* The
vials were quickly sealed with gas-tight caps,
shaken, reweighed, and centrifuged prior to
being counted inaliquid scintillation counter.

Brain sampling was accomplished witha 10-
ml plastic syringe with its end cut off and the
exposed edges sharpened.! This sampling
syringe was driven between the previously
established trephine holes immediately after
the animal was killed with saturated potas-
sium chloride. A cork, placed on the side
opposite the syringe-entry trephination site,
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s used to provide a base against which the
sampling syringe was driven and to seal the
syringe before it emerged into the air. The
plugged syringe was then withdruown, and the
plug quickly exchanged for a tightly fitting
rubber stopper. The replicement stopper was
connected to a stopecock on which was
mounted a 3-ml glass syringe and 2-inch
19-gauge needle. The deadspace in this sys-
tem had previously been filled with water
equilibrated  with the krypton-oxygen
breathing mixture. The briin sample was then
flushed back and forth between the plastic
swmpling syringe and the 5-ml glass syringe
to effect homogenization. Following this, the
sumple was introduced into the scintillation
vials in the same manner as was done for
the blood. A scintillation brain blank was
prepared from a separate animal. Counting
efficiencies were determined with external
standards and were approximately 75 per
cent for blood and 80 per cent for brain,

The brain-blood partition coefficient was
caleulated by the following formula:

_ Chrain

Chtomt

S

Where § = partition coefficient; Cyruin = con-
centration of “krypton/gram of brin (includes
tissue and blood contained therein); Cypu
= “knypton concentration/gram of blood at
equilibration.

Results and Discussion

The results are summarized in table 1. They
indicate that hypothermiax to 29.5 C signifi-
cantly (P <.001) lowers the bmin-blood
partition coefficient for *krypton. Our nor-
mothermic value for S of 1.092 showed a small,
but significant, difference (P <.03) from a
previously reported value of 1.059.2 The pres-

“K BRAIN-BLOOD PARTITION COEFFICIENT
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TasLE L. Bruin-blood Partition Coefficients (S) for
Cats at 37 C und 29.5 C (Mean = SE)*

e 95C
Cat 1 1081 0.941
Cat 2 1079 0.921
Cat 3 L0753 0.944
Cat 4 1.107 0.917
Cut3 1.120 —
AVERAGE 1.092 0.931
SE 0.009 0.007

* Five cats were studied at 37 C, four additional
cats at 29.5 C,

ent study is in agreement with recently re-
ported results indicating a significant alteration
by similar hypothermia of the partition co-
efficient of unother tracer employed in the
measurement of CBF (*3xenon).® The effects
of temperature on the partition coefficients
of tracer substances used to determine CBF
should be considered when these measure-
ments are performed.
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