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Anatomical and biochemical methods demonstrate that adrenal cortical hormones enler the portal vein
of the liver as weﬂ as the caudal vena cava. The mean concentration of 17 -hydroxycorﬁmstcmids' in the
portal vein is 65.4% of that in the caudal vena cava. Stimulation of the splanchnic nerve in three of five ex-
periments lowered the 17-hydroxycotticostereid concentration in the blood of the caudal vena cava and-In
four of five experiments it increased the content of these substances in the portal veln,
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Corticostercids caused changes {n activily of a number of enzymes in the liver taking part {n protein
and carbohydrate metabolism {7, 10, 11}, An increase in activily of liver enzymes under the influence of
corticosteroids, it must be noted, i3 accompantied by an increase in the rate of synthesis of messenger RNA,
which evidently determines enzyme synthesis [12, 131

The view is still held that the corticostercids secreted In the adrenal cortex enler the inferior (cau-
dal) vena cava and reach the liver with the arterial bleod.

1t has recently been discovered [1-3] that in man and the dog the adrenal velns drain ials tributaries
of the portal vein of the liver, and the adrenal medullary hormone {adremﬁn} has been found exporimental-
1y to enter the portal vein, in which Its concentration rises cas'asmembiy during stimulation of the splanch-
nic nerve. The blood adrenalin concentration in the Inferior vena cava diminishes under these clrcumstan=
ces,

It has accordingly been sugzested that adrenal cortical hormones {corticosterolds) may also pass
directly through the adrenal veins into the portal vein and liver, by-passing the systemie clrculation. The
object of the presznt investigation was {0 verily this hypothasis,

EXPERIMENTAL METHOD AND RESULTS
The pathways of blood dralnagze from the adrenals were studied anatomisally in 47 dozs.

The deep (internal) veins of the adrensl ars formad from capillaries of the medulla 2and zona retlcul-
aris, while numercus superficial veins callect blood from the capillarics of tho oules layers of the cortex.
and capsule of the gland. In the adrenal of the dog the deep veins form two central velns {eranisl and cau-
dal}, which drain into the adreno-tumbar vein, 2 tributasy of the caudal vena cava, Small superficial
adrepal veins also drain into the adrene-lombar vela,

Other superficial velns of the gland run directly into the caudal vera cava and i3 tribularies~the
renal and lumbo-phrenic veing,

The cranial part of the left adrena? gives off 3-8 velns rot excending 0.5 mm in dlameler, which rus
medially and slightly anteriorly ths"w- -k the retroperiionen] eollulay Hasue o Feach the voot of the mesea«-
tery. Af the base of the mesentery {belween tha eellae trunk and the cranial mesenieric arlery) they joln
directly with the preaoriic ﬁ@xw’@ of the splenle veln and nlzo the veins of the tail of Die pancrens, which
in turn are tributaries of the splonie vein, entering the porial vein of the Uver (Flg. 1)
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Fig. 1. Superficial veina of left adrenal Fig. 2. Diagram showlng directions of
of dog draining inte tributaries of portal cutflow of adrenal hormones {a the dog
veln of the liver. 1} tributaries of por- into abdominal eollecting velns: the in-
tal vein; 2) venous network in dreesd ferior {caudal) vena cava and porial
capsule; 3) splenie veln, preaoriic flex- veln. 1) cortex; 2) medulla; 3} ¢ranial
ure; 4) atdominal 2oria; §) celiae trunk; ceniral adrenal vein; 4) caudal central
8) superior {cranial) mesenlerie artery; adrenal veinm; 5) venous snasiomosls
7) doraal mesentery, connecting deep and superficlal adrenal
veinz,
TABLE 1. Conceniration of 17 -bydroxyzortice- Soma superficial veins of the right adrenal joln the
steroids (in p2%) in Blood From Caudal Vena velns of Glisson's cagsule of the right Iobe of the liver,
Cava and Porial Vela bypassing trioclaries of the portal veis.
" Laudal vena cava Pumalvels .. favinz demonsirated the exisience of divect venous
g | tefere (lorsimulagion  pee aler sumsdation pathways along which blood from the loft adrenal caa
§ g stima- {80 180 163 9% § 15 1 20 | 6 drala ints the portal vein of the liver, we pext delormined
§- tatloa § min § mein { min :f;;z mia {miafmia  the sonceniration of 17 -hydroxycorticostersids ia bleed
: . _ from the caudal vena cava and porial vela in seven Jogs.
] %.;ss fas el Bl zg,g 31,5 el i lood from these btwo veins was taken in aculs experi-
31 00 lomziaonizanlonsisis {36050 menis from animals anesthetized with sedium awytal
i 320 140413750 a8 a8 [ L1 ] 403 afler preliminary adminisization of morphine,
3 366 12008l eilwoing el ag
' Blosd samples were taken simellansoualy from

both veins. The concentration of 17 -hydroxysoriico«
steroids in the Lisod was determined by the Porier ~Silber method 23 modified by Yudaev and Panley,

Tha results of these experimenis showed that the 17 -hydroxyeorticesievold conventration fn blosd
from the cauded vena cava s 20-52 uz% fmean 35.12 1z%), and in tlood from the portal vein 7.5-371:D
{mean 28.3 pad. Agalnst the background of trauma dua to the operation and under scdlum amylal anesihe~
sia e 17 -hyiroxyeorteosierold consoitration in bioed from the portal veln was betwoen 38 and 105% {menn
65.45) of {15 level for the caudal vena cava. I can be coseluded thal corticosieroids can pass ialo e caue
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The results in Table 1 show that after stimulation of the left splanchnic nerve the 17-hydroxycortico-
steroid conceniration n the blood of the caudal vena cava seil in three of the five dogs, and rose appreciahly
in blood frem the portal vein of four of the five animals,

Al the level of the adrenal glands the caudal vena cava recelves all {or nearly all) the adrenal veins.
Blood taken from the caudal vena cava cranially to the right adrenal thus contalns curticosteroids secreted
by both adrenal glands. Meanwhile the adrenal veins of the Teft gland only draln into the portal vein.

Comparison of our data conceraning structure of the adrenal veins of the dog and information given in
the litcrature on human adrenal veins [, 3, 8] shows that In man communications between the superficial
veins of the left adrenal and tributaries of the portal vein are more numerous than In the deg. In addition,
muscualar mechanisms are present in the walls of the deep vela of the human adrenals [4-6, 9}, capable of
directing the {low of blood from the deep layers of the gland through deep venous anastomoses into the super-
ficial veins with thelr extensive connections with tributaries of the portal vein, This suggests that in man
the effect of a dirceet mitflow of blood {and horinones along with it) from the adrenals into the liver may be
greater than In doga.

The results of anatomical and biochemieal investigations thus suggest that a shorter pathway for cor-
ticosteroids to pass from the adrenals into the liver §s present via the portal veln, During siress the in-
ercased demand of the liver for corticostersids may cvidently be niet by their direct arrival via the caudal

“vein, and this factor must be taken into account when the mechanisms of development of defensive reactions
of the body are being studied,
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