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Anatomical and biochemical methods demonstrate tKat adrenal cortical hoi~mones enter tlm portal vein 
of the liver as well as the caudal vena cava. The mean concentration of 17-hydroxycorticosterotdsl 1~ t~e 
portal vein is 65.4% of that in the caudal vcr~ earn. Stimulation of the splanchnle nerve In h~rec of flve ex-  
periments lowered the 17-hydroxs~cortlcosteroid concentration in the blood of the caudal vcna cava and-ln 
four 0f five e.xperiments it increased the Comment of these sub~tanee~ in ~ e  portal vein. 
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Cortic0steroids caused changes in aet~vi~y of a number of cnzyme~ in the l iver t~Mnz part in protein 
and carbohydrate metabolism I7, 1O, 1~]. An increase in activity of liver enzymes u ~ e r  fi~e imquer,r ~[ 
corticosleroids, it must be- noted, i~ aecompan|edby an inereaae in the rate of synthe~i~ o~ mez~enger RNA, 
which evidently determines enzyme ,ynthc~i$ | 12~ 13]. 

The view is still held thai the c~rticostero~d~ zecreted In the adrenal cortex enter  the in~erlor (can- 
dal) vena cava and reach the liver with the arterial  b t ~ .  

It has recently been discovered [ I-3] that in man and the dog the adrenal veins drain In~ tributaries 
of the Portal vein ef the Hver, and the adrenal medul!ary hormone.(adre~aI!n} has been found experimental- 
ly to enter the portal vein, in which its eoneentra~!on rises eonsiderably during stimulation of the s~laach- 
hie nerve. The blood adrenalin concentrat~na in fi~e Inferior veaa cava diminishes under these clre~msLa~- 

It has accordingly been s tage, ted that adrenal cortical tmrmvncs (cortices~eroids) may alao p ~ a  
directly through the adrenal vcins into ~ i~rmt  vein and liver, by-pa~sing the syatemir circulation. Th~ 
oMect of the present inve , t i~ t !oa  wa~ to ~'e~'t~y thI~ hy~ha~L~.  

E X P E R I M E H T A L  M E T H O D  A N D  R E S U L T S  

The pat~cays of b|ccd dra|na~e from .the zdrenala ~,'crc ~{~dlcd ana~omlcally in 47 d c ~ ,  

T h e d e ~  (internal) veins of the a ~ r e ~ l  ~re formed [rvm capH1ariea o~ the me~ulla a~d zeta rctir 
arts .  while numermm superficial vet~z ccHccl bleed from the c~pil]arie~ c~ the cute~ layers ~ ~ c  tor te : , .  
and c~p~ute of t~e gtand. In the adren~i v~ I~e dr ~he deep v e ~  form g~o cen~rai vein~ (c r~ ia l  and c~ t -  
daD, which drain into the adrenoqurabar v~in, a tribu~ry c~ 15e cau~al vena tara. Sma]~ m~er~ichd 
adrenal veins also drain into ~ e  ad~c~o- lum~r vvIa. 

Other super~ieia! velns o[ the gla~ run direc~y into t~e caudal vc~ c~va and IL~ ~rlb~larle~-lh~ 
renal and lumbo-~hre~dr vein~, 

The cranial ~ r ~  ~)~ ~hc left. adee~ l  ~i~es ef~ 3-~ vetn~ r~.cl ~ e c ~ 5 ~  0.5 m m l ~  ~a :ne ie r ,  ~v~l~h 
m~dlally and slightly .anterlor~y thrr tSc retropvritc~i ccH.t~!a~ t~aue ~ re~eh t~r v~:~t c~ the mem.~- 
tery. At the l ~ e  of the meseateD o C~woen the ee tbc  ~'u~k a~d t~e era~tat ~ ~" me~en~o~c ~'~ery~ ihey ~r ' 
directly with type prea~rtic f i e : ~ e  o~ ~h~ zplcnic vein a~d ~ o  Lb~ ~cfm~ c~ th~ tail of s pa~r w~ch 
in turn are t r iba~r iez  o~ ~2c ~ple:'~ie vein, c~teriag ~ e  p~r~1 v~la of the flyer {Ft~. ~}. 

Ik:=~rtmea~ o~ Human . . . . . .  ~ , . . . . . . . . . . . . . . . .  
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Fig. 1. ~ e r f l r  veins of lefL a d r e ~  
of dog dr~ntn~ into t~bumrtes of portal 
vein of ~e Hver. !) tributaries o~ ~ r -  
tel vein; ~ venous network in drexel 
capsule; ~) splenic vein, pre~ort!e f l e x -  

ure; 4) a'~.mmin~ aork't; 5) celtic t r e k ;  
6) m~erior (crani~i) mesent~rlr ar~ezT; 
V) dor.~Rl m e ~ c n ~ 2 ,  

TABLE I. C~n,e.enlratloa of 17-~ydro.~o~rti~- 
steroids (In/z~.~) in Blood From Caud~l Vena 
Cava and .Por~l Win 
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Fig. ~. Diagram showtnz direc~on~ oI 
outflow of adrenal hormones in the do,  
Into atx~rnin~t eoltect!n~ vein~: the. in- 
ferior (caudal) ven.~ caw and [~orL~l 
vein. 1) cortex;. 2) m~l~la; 3) erani~ 
een,lral ~dren~l vein; 4) caudal cen~ 
adrenal vein; ~) venous anas~mo~l~ 
conaectln~ deep and superficial ~ d r e ~  
ve!a~, 

Som~ a~erf lcial  veins of~ke right adren~l ~ol~ t~o 
veln~ o~ GH~son's capsul e of the r~h~ l~i~ o~ the live~', 
�9 bypassin~ t r t o ~ l e s  of ~ae por~l veX~ 

H~vI~Z dem~ns~ted  t ~  e:ds~e~ee of direc~ veem~ 
pa~,~y~ along wh!eh blood from ~,~e lof~ ad,e~.al e~a 
drain into d'~c portal vein of s lh;er, we n ~  do'.orm~u~l 
tho concen~ratlon of 17-hy~o~-/oor~Icost~rol~s lu M c ~  
from the cau.~ - vena c~va and pox'~m/v~la In ~e~e~ 4~:3"~. 
Blood fro~ ~hese t~;~ venus w~s taken in a e ~  e~:~. e~- 
nleu~8 from a~Imals anesd~e~/zed vdhh So<llu~ ~:.'.~y~ 
after prolim~r~ a~*~Mnlslzaflon of mor~}~.~ 

Blo~d samples w~=e ~en simul~a~t~ly fzo.~ 
bo{h vel,~s, The concem~raHon of 17-hydr~.~ycex'dco- 

s~rold~ in ~ ~ l  ~a~ de~enalned L~$ '.he P~r~r-S~Ibe~, meLhed as rn~s162 by Yu~ev and Pz,~l~Vo 

(mef~n ~.S S~i~)~ A~=in~ the ~k~rr of tra~m:~ 4us ~o i/~e epcn.tlon ~ud under scJl,/n~ amy~a] s;~e~.~ - 
sis ,2~ tT-h)'~r~>xycordec~roM cuno~.~:z~on ~n b~c~d ~rom tee p,orL~ re!?. wa~ beLweeu ~ and 102% (L~ 
65.4%) of iL~ .~e~e~ fo~- th~ caud:d vacua ~l~.ao ~L can h~ concluded d~:a~ cerdcos~eroida c&~ p~s~ iu~ {~::r ~- 
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The results ~n Table 1 show that after stimulation Gf the left splnnchnle nerve the 17-hydroxTeortleo- 
steroid c~.cen~ratlon l .  the blood of the Va~dal vcna cava lcit in three of the five dogs, and rose appreciably 
in blood from the portal vein of four of the five animals, 

A! the level of the adrenal glands the caudal vena cava receives all tot nearly all) the adrenal veins. 
Blood taken from the caudal vena cava cranially to the right adrenal thus contains curticosteroids secreted 
by both adrenal glands..~leamvhile the adrenal veins Of the left gland only drain into the portal vein. 

Comparison of our data concerning structure of the adrenal veins of the dog and Information given in 
the litez.-ature on human adrenal s l .~, 3, 81 shows that In man communications between the superficial 
veins of the left adrenal and tributaries of the portal vein arc more numerous than In the dog. In addition~ 
muscular mechanisms arc present in the x~lls of the deep vein of the human adrenals 14-6, 9], capable ct  
directing the flow of blood from the deep layers of the gland through deep venous anastomoses into the super-  
.ticial veh~s with their extensive conncctim~s wi~h tributaries of the portal vein. This suggests that in man 
the effect of a direct outflow of blood (and hormones along with it} from the adrenals into the liver may be 
greater than in d~g$. 

The results of anatomte:d and biochemical lnvesHgations thus suggest that a shorter pathway for cor-  
tleostcroida to pass frets the adrenals i~to the liver is prescn~ via the portal vein. ~Jring s t ress  the In- 
creased demand of the liver for co~icosteroids may evidently be met by their direct arr ival  via the c a ~ l  
vein, and Lhis factor mustL~ taken into account when the mechanisms of developme_~t of defensive reactions 
of the body are being studied. 
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