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are required for this purpose because the energy of the monochromatic light emerging
must be considerable to illuminate effectively even small plates.

Using a hyvdrogen lamp, substances which maximally absorption at 207 my such
as cholesterol and 7«-hyvdroxycholesterol, can easily be detected. Thus by using a
series of interference filters in the range 200-300 mu with a hydrogen source, this
method not only shows the position of a substance on the plate but indicates its

ultraviolet-absorbing properties and thus gives information on its possible molecular
structure.
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The effect of thyroid hormones

on oxygen consumption of isolated horse leucocytes

As part of a continuing study of the effects of thyroid hormones and their attendant
molecular alterations at various levels of biological organization, we have studied
the oxygen consumption of isclated horse-blood leucocytes. Previous studies have
indicated: (1) a correlation of O, consumption of human leucocyvtes with the thyroid
status of the donor!.2 (2) increased leucocyvte O, consumption after administration in
zivo of thyroid hormone® and (3} response ir vitro to triiodothyroacetic acid of
myeloid leukemic leucocytes?.

This report deals with a prompt increased O, consumption of horse leucocytes
by addition #» vitro of L-triiodothyroacetic acid and a lesser and delaved increase with
L-thyroxine and L-triiodothyronine.

Leucocytes were harvested from 4 1 of horse blood by the methods of MavpIN®,
avoiding the addition of any substance other than crystalline heparin, vielding
0.8-10'%-3.2- 10 leucocytes containing less than 1 ervthrocyte per 15 leucocytes.
The O, consumption of 10-107-20-107 leucocytes was determined, in triplicate, by
standard manometric techniques immediately after preparation and after storage at
0° for 4. 24, and 48 h (expressed as pmoles O, consumed per h per 101° leucocytes).
Thvroid hormones, solubilized in 2-3 drops of NaOH, were added just before the
run or from the side arm after 15-min equilibration.

In Krebs—-Ringer phosphate media®, O, consumption ranged from 33.2 to
91.5 umoles O,/h/1010 leucocytes, averaging 55.0 + 15.8. Suggestive increases were
observed with thyroid hormone addition (2-10-8-5-10-M) but were small and variable
(9 to 2z 9, with trilodothyroacetic acid, 0-10 % with triiodothyronine or thyroxine).

In subsequent runs using a buffer medium devised by DICKENS AND SALMONY?
(see Table I} O, consumption was strikingly higher (from gR.6—225 pmoles O,/h/10"
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lezcocytes in 50 Tums, werngiig: 1568 £+ 35.0). In addition the effects of added
thyroid hormones:-were gretterandimore consistent with this medium. Triiodothyro-
acetic acid caused agredter gercentage increase than thyroxine or triiodothyronine
at each concentrationwwitliintiier effective range. In 31 runs, the addition of triiodo-
thyroacetic acid (1.2 -mo“t-xtH mr%"M) resulted in increases of 19.0-59.0 °;, averaging

TABLE 1
EFFECT OF TRIODOTHYVRUATHT( AQID ON (), CONSUMPTION OF HORSE LEUCOCYTES i1 vilre
Reaction medium: o:q milot ou22M] piosphate buffer (pH 7.4), 0.3 ml of 0.o1 M AMP, o.1 ml
of 0.2 M MgSO,, 0.4 ml of oM sediem succinate, 0.1 ml of 2-10-* M cytochrome ¢, 0.3 ml of
o.25 M fructose, 0.3 ml (30 Heccokdiizase, o.1 ml of 0.39 M NaF, 1 ml leucocytes, 0.3 ml hermone
<sohtrrtoart .o.2-ml 102, KOH in center well.

T¥rvindathyroacetic acid %% increasc in
(0] O, consumplion
SR AR+ e Q
7io 1077 4.4
SRR 1o 19.0
2:8~ 10" 43.2
3301070 38.0
3361078 13.2

34.8 & 9.2 %. In_27uss, moinerease was found ; in 3 runs with control values greaier
than 200 pmolesfh/xd®, imeeases- of 1.4, 12.0 and 17.09% were noted. Maximal
effects were obtained \with 285 mo®M: triiodothyroacetic acid (Table I). The narrow
raiigc of effective comeqmndions- is- noteworthy, larger concentrations leading to
inhibition below comtrd] vaditess. '

When triiodothyroweeia avid! was added to the medium just before the start
of the run, increasetl wonsungtion: was noted at 5-15 min (after 15-min equili-
bration). When -tridodathiwmzontic acid was added from the side arm after equili-
bration, increases :were muttel! iln 2> experiments at the 5-min reading, in all others
between the 10- and rFsminreading: In most experiments, increases were noted at
times when the contrélmmtteswern sastained at constant levels, indicating an absolute
stimulatory effect. [In «ather eccperiments, this effect could not be clearly separated
from that of sustaining tthe léevel] as- noted by others in other systems8.® as control
levels per 5 min intervdlgqipeeasedito be declining slightly at the time the triiodothyro-
acetic acid effect becamespygarent:

Oxygen consumptionwastiie same at 4 h after leucocytes isolation but decreased
progressively at 24 anitl 48ih asseciated with decreased motility on phase microscopy
and increasing célhilaniissngtioorwith liberation of granules. The stimulatory hormone
effects similarly decreasell ppogressively (Table IT).

In experiments -exdintiings individual components of the DICKENS—-SALMONY
medium, O, consumpstion was- unaffected by omission of AMP, hexokinase, or cyto-
chrome c¢. Omission «df ¥ig* resulted!in a small decrease. The stimulatory effect of
tritodothyroacetic .aciil weas unelianged: on omission of AMP or cytochrome ¢ or by
the use of either glutamutte orrsuercinate as substrate. When hexckinase was omitted,
there was either no:dizangge arr auslightiy: decreased effect of triiodothyroacetic acid.

The presence «df Hhuoidde (F~)) appeared to exert the major differential effect.
Control O, consumyptien iintHmms; ranged from 28.0 to 228 %, higher in the presence
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of F-, averaging 87.4 %. The stimulatory effects of tritodothyroacetic acid, observed
with the entire medium, were either markcdly diminished, abolished completely, or
reversed in the absence of F-. The addition of F- alone to Krebs—Ringer phosphate
buffer resulted in clear-cut increases of O, consumption at 5-10-* M, with maximai
effects at 5-10-3 M.

TABLE I

EFFECT OF THYROID HORMONES ON (), CONSUMPTION OF HORSE LEUCOCYTES (n ©ilvo
WITH INCREASING TIME AFTER ISOLATION

Reaction medium same as for Table 1. Each hormone added to final concentration of 5-10 % AL

Time after Control O, consumption W”“f’u"mi:" O consumption
isolation {pmoles OQglhjrot L o - -
(hi leucoryies) tr wdu‘lzlct{‘;mu cie tritodothyranisne thyroxisne
I 150.0 35.7 21.9 £3.3
24 124.1 39.6 8.0 8.0
48 79.0 23.6 10.6 13.4

In this system, effects of triiodothyrcnine and thyroxine were comparable to
each other and always less than those of triiodothyroacetic acid (increases of 8-22 %,
for triiodothyronine, 7-14°; for thyroxine; Table II). The effects also were more
delayed, becoming apparent 35-45 min after addition. The effects of triiodothyronine
were markedly diminished by substitution of glutamate for succinate. Thus, in an
enriched buffer medium containing fluoride, the addition én vitro of triiodothyro-
acetic acid caused a prompt increase in the O, consumption of isolated horse leuco-
cytes. Lesser and delaved increases were observed with thyroxine or triiodothyronine.

It may be that this and the other more rapid effects of triiodothyroacetic acid
are due to the previously demonstrated more rapid penetration of this derivative
into leucocytes, compared with or thyroxine triiodothyronine.
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