
physiological refinement over their method in 
that air can be trapped in localized lung areas 
while adjacent lung tissues will remain rela- 
tively collapsed and resilient as is known to 
occur clinically. In addition. these animals 
remain in good health for long periods of time 
and are available for various types of espcri- 
nients. 

Par tially obstructive endobr on - 
chial lesions have been produced in dogs bj. 
transbronchial injection of a plastic material, 
These lesions were composed primarily of 
large accumulations of Lracuol a t ed macro- 

S u n i ~ m r . ~ .  

phages, The size of these masses was appar- 
ently dependent upon their age, The  impli- 
cation of this type of lesion in possible pro- 
duction of evperirnental emphysema has been 
discussed. 

1 Hnidah. G., Caplan, R % Maloney, IV., J Thor. 

2 Eiseman. R.,  Pe t t j ,  T , Silen. W., . ~ V I  R w  Rrsp 

Haid-Ik, G ,  Curd, C ,  D&, of C h f c f ,  1959, v.36, 

J / , r q ,  10.57, \ 34>  63 

/ I ? \ ,  1959, ~ 8 0 .  part 2 ,  147. 
< 
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Corticosterone Levels in Adrenal EtHuent Blood of Some Gallinaceous 
Birds.’’ (26011) 

Collection of adrenal effluent blood fron? 
mammalian species by cannulation of the 
adrenal vein (1)  is facilitated by the morpho- 
logical relation of this vessel to the vena c a w .  
Recently Phillips and Jones ( 2  ) made direct 
collections of adrenal vencus blood from the 
capon by a procedure that involved obstruc- 
tion of the blood flow through the "ens cava 
and formation of a pocket within this vein 
into which flowed adrenal efiluent blood. Thk 
method. while satisfactory for some types of 
experimentation, is laborious for routine col- 
lection, is unsuitable for repetitive sampling. 
and is acutely traumatic. 

In domestic fowl the adrenal veins are lo- 
cated on the ventral surface of the glands: 
the left adrenal vein passes transversely from 
the adrenal to the vena cava whereas the right 
adrenal vein passes dorso-laterally to the 
caval vein(3).  The nature of the venous 
drainage from the lrff ,gl~i?d permits collec- 
tion of adrenal effluent blood from the bird. 
However. the intimate apposition of the ovary 
ta the left adrenal gland restricts sampling 
from this vein to the ?mzZc: galliform. M’7l‘e 

* This study was financed in part by the Wiscon- 
sin Conservation Dept. with Federal Aid t o  Wi ld  
life Restoration funds under Pittman-Robertson Pro- 
ject and by grant of Nat. Heart Inst. 

routinely make direct collections of adrenal 
venous blood by a simple, expedient manipu- 
lation that allows the animal to be used for 
study at  a subsequent period. 

1latcricrl.Y und methods. The male gallina- 
ceous birds used in this study were 3 breeds 
of domestic fowl which were 10 to 20 weeks 
old and 1.5 to 2.5 kg in body weight; 5 to 1 2  
month old ring-necked pheasantst about 1 kg 
i n  weight: and broad-breasted bronze tur- 
keys’ about h months old and approximately 
1 2  to 14 kg in weight. 

The birds were anesthetized by intravenous 
infusion of Nembutal. Peripheral blolod was 
withdrawn either from the cephalic vein or 
from the heart. The body cavity was en- 
tered through incisions made in the skin and 
intercostal musculature between 6th and 7th 
ribs, -4 rib spreader was inserted and ex- 
panded to allow better access to  the region of 
the adrenal gland. The presence of recru- 
desced gonads cften necessitated retractioln of 
the left testis for exposure olf the adrenal vein. 
If sexually mature males are to be studied, i t  
would be helpful unilaterally to castrate the 
animals. 

f Made available through the courtesy of Wiscon- 
hin Conservation Dept. and Univ. of Wisconsin Dept. 
o f  Poultry Husbandry, respectively. 



BLOOD C‘OKTICOSTEKOIDS IN BIKLIS 69 

TABLE L.  Chrticostcroiic Ltkvcls of Periplwral i i i i ~ l  
Adrenal  E M h P r i t  Plasma of Gdliiiaceous Birds. 

pg/lOO 1111 plasllla 
rliiimal So. hdr .  efl. Peripheral 

M e m  & S.E. 

Approximately 1.5 ml of bload were with- 
drawn in about 90 seconds from the left adre- 
nal vein with a heparinized syringe fitted with 
a hypodermic needle the distal 5 mm of which 
had been bent to approximate a right angle. 
A 26 gauge needle was used for ccllecting 
adrenal effluent blood from the pheasant and 
domestic fowl, and a 2 2  gauge needle was 
used for the turkey. A pair of spectacle 
loupes is helpful for inserting the needle into 
the vein. Several samples can be obtained 
from the same bird if injury to the adrenal 
vein is kept a t  a minimum. Upon removal of 
the sample, the skin incision was closed with 
wcund clips; the musculature between the 
costa was not sutured. The entire procedure 
can be completed in a matter of minutes. 

In  some instances blood was obtained 
from the turkey by cannulation. A 2 2  gauge 
hypodermic needle was separated froim its 
shank, then inserted into one end of a piece 
olf polyethylene tubing (0.034 inch 1.D.). 
The cannula and bird were heparinized, and 
the needle was placed into the adrenal vein: 
blmd was collected for 10 minute intervals. 

The level of free corticosterone in aliquots 
of peripheral (1.0-2.0 ml) and adrenal ef- 
fluent (0.2-0.4 ml) plasma was determined by 
the method of Silber et  a L ( 4 ) .  Fluorescense 
was read in a Photovolt (‘orp. Fluorometer 
Model 54 and was quantitated relative to 
crystalline corticosterone. This method meas- 
ures both corticosterone and hydroco’rtisone: 
however, we believe that the fluorescense at- 
tributable to the latter is negligible, since, as 
will be reported later, we were unable chro- 
matographically to discern hydrocortisone in 
extracts of u p  to SO rnl of adrenal effluent 
plasma. 

Results U F Z ~  discztssion. Level off corticos- 
terone in the sample of plasma is directly in- 
fluenced by rate of removal of blood from the 
adrenal vein (Table 11). Rapid withdrawal 
merely dilutes the level oif corticosterone. 
However, if blood is withdrawn with a syringe 
a t  a rate of not more than 1.0 ml/min the 
amount of corticosterone present is not appre- 
ciably influenced by rate of flow of blood. 
Collection of blood with a syringe is more sat- 
isfactory for routine sampling than cannula- 
tion because of the ease by which blood can 
be obtained. 

Plasma levels of corticosterone in the spe- 
cies of birds studied were surprisingly similar ; 
values in adrenal effluent plasma were 4 to 6 
times greater than peripheral levels (Table 
1). The amount of corticosterone in the 
peripheral plasma of the dsmestic fowl was 
similar to that reported by Urist and Deutsch 
( 5 ) .  However, we found the level of corti- 
costerone for adrenal blood of domestic fowl 
considerably less than the value Phillips and 
Jones ( 2 ) found in the capon. This cliff erence 
may be due to  variations in technics used for 
collecting blood and for determining; amount 
of corticosterone. Tt is interesting to note 
that castration had no influence on adrenal 
activity in the pheasant (Table I ) .  

Intravenous administration of 8 I.U. of 
ACTH (G. A. Rreon & Co., El-Acorto Gel) 
to the pheasant increased the corticosterone in 
adrenal venous plasma 186c/?c at 30 minutes 
and 253% at  60 minutes after injection (Ta- 
ble 111). Wisco White cockerels showed in- 
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creases of 123% and 3 6 X 4 3  a t  these same 
times. Crist and 1)etltsch ( 5  ) , using the 
method of Silber, report an 85,7$ increase in 
corticosterone level of peripheral plasma of 
male fcwl f o l l o ~ i n g  administration of 400 
1.U. of A('1'H. I'hillips and Jones(2) found 
a decrease in amount of corticosterone in adre- 
nal effluent blood of the capon following 
AC'TH treatment. 

A method is described fo r  ob- 
taining samples of adrenal venous blood from 
the bird. 'This allows avian species to be 
used for routine iiz j!iij!o studies designed to 
assess adrenal activity by direct nieasurenien t . 
Levels of corticosterone, expressed as pg "/( 
in adrenal effluent and peripheral plasma were 
42.4 and 7.8 in turkeys and 34.8 and 8.6 in  
pheasants. Tn domestic fowl the values were 
44.3 and 7.3 i n  IVisco Il'hiteq: 48.8 and 12.3 

Szmziizary. 

in Kew Hanipshires, and 37.0 and 9.5 in 
11-hite Rocks. ACTH (8  I.U. intravenously) 
increased the output of corticosterone from 
29.6 to 103.6 ,u-g 70 in pheasants and from 
30.7 to 143.7 p g  "/o in chickens 60 minutes 
a f t er in j ec t i on. 

1. Bush. I. E.: Ciha Foziizdation Colloq. on En- 
doc-rinol., 1951, v.5, 203. 

1 Phillips, J .  G., Jones, I. C., J. Endocrinol., 1957, 
\ 16, iii. 
.i. Jones. I. C Phillips, J .  G., Holmes, W. N., in 

Grrbman.  .A,,  Comparat ive  Endocrinology, Jchii 
\?-ilep & Sons Inc., X. V., 1959. 

4. Silber, R. H., Busch, R. I)., Oslapas, R., Clin. 
Chem.,  1958, v4, 278. 

5 .  Urist, M. K., Deutsch, N. M., PKOC. SOC. EXP. 
IS 01. 1x1) MLD., 1960. ~ 1 0 4 ,  3 5 .  

Receiicd J u l y  8. 1960. P.S.E.R.M., 1960, ~10.5. 

Comparative Bilirubin Levels in Vitreous Body, Synovial Fluid, 
Cerebrospinal Fluid and Serum after Death. (26012) 

H. S.  ~ ~ r ; ~ , m h '   AN^) J .  111. VOUNG 
Riochcwistry Sec t iox ,  Kennedy  V .  A .  ,2icdical Teaching Groiip Hospital ,  Memphi s ,  T e m .  

Further studies on postmortem cheniis tr). 
7-1 1 ) revealed in cases of jaundice presencc 

of bilirubin not only in cerebrospinal fluid. 
where it was linown to occur( 1-6).  but also 
in vitreous body and synovial fuid.  This to 
our knswledge has not been reported before, 
and i t  seemed of interest, therefore, to obtain 
data on comparative concentrations in these 
fluids. 

Materials und methods.  Material from au- 
topsies about 5% hours after death on the 
average was has.ed on a total of 78 male adult 

bodies including 44 cases of jaundice and 34 
non-jaundice control cases. Spinal fluid was 
obtained by cisternal puncture( 7.9,10), vitre- 
ous lmdy by puncture of the eye balls a t  the 
outer canthus with a 20 gauge needle and 10 
cc syringe( 1 1 ) , and synovial fluid was aspir- 
ated from the knee joints with a 16 gauge 
needle and 10 cc syringe. Bilirubin determin- 
ations were performed by the method of Mal- 
loy and Evelyn ( 13) with the usual l minute 
modification for direct bilirubin( 1 3 ) .  Floc- 
c-ules of mucoprotein forming in  dilute syno- 


