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-4 Humoral Control of Parathyroid Secretion. 

Thcrc is coiisi(lei-;il)le circuiiistaiitial evidence that a low serum 
calcium is ;i stiiiiulus ic 11- tlic l);ii-athyroid glaiids to.produce more hor- 
iiioiie. l’arathyrc )id Ii~-1)cr1)1asi;i may be induced experimeiitally by 
lo\\’ calciuiii diets.’ ~‘IiiiicaIIy. Iiyperplasia o f  parathyroid tissue may 
occur iii association ivitli chrc )iiic nephritis.‘ This iiiay be a com- 
pensatory reaction to the 1iyl)ocaIceiiiia which is the result of a plios- 
pliate i-eteiitioii a i d  coiiwtlueiit h~!~cr~’hosl~l~ateiiiia. The present 
~ v o r k  \\-as uiiclei-talwi t o  clctcriiiiiitr thc r-elationship of a low seruni 
calciuiii to paratli!-roitl seci-ctiori. 

For the l)i-ocluctioii ot’ a li!-i)( )calccniia the method of Hastings aiid 
IIuggins \\-as ~isecl.” Sniall (logs \vere altcriiately bled riiaxinially and 
iiiiniecliately transfused \\it11 ;ti1 equal ~oluiiie of decalcifiecl blood. 
The bloocl \vas c1ecalcif-ic.d 1)y shaking the plasma with solid lead 
phosphate. A\llowiiig 10 niiiiutcs to elapse between transfusions, the 
total seriiiii calcium tleci-c.:isctl t o  .5..5-7 ing % after about 14 traiis- 
fusions, mid i i i  se~w-al tl( )gs I (  mlizetl iiiuscle fibrillations aiid tremors 
\yere seen. Tiverity minutes after the last transfusion the seruin cal- 
cium rose l to 2 nig in h t l i  the iioriiial dogs and in dogs thyropara- 
thyroidectoiiiized just prior to the experinient. Subsequent samples- 
30 aiid 80 minutes after the last transfusioii-sliowed no further rise 
in seriiiii calciuiii. Such transfusion experiments were perforniecl on 
7 normal and 3 tli~i-o~~ar~tliyi-t,itlectoniize~i dogs. 

In  a secoiitl series o f  expci-iiiieiits. large amounts of sodium oxalate 
(40 iiig/kg) were iiijectd iiitravenously into both normal dogs and 
into dogs tli!.rnl’arathyroiclcctomizccl just prior to the oxalate injec- 
tions. The sclruiii calciiiiii fell ininietliately after the injections to 
5.5-7 mg v ,  hut rose l)roiiiptly ii i  the nor~nal dogs and within 1 % 
to 3% hours returned t o  t h v  noi-iiial lewl ( 9 5 1  1 nig %). Only a 
very slight rise in sei-~iiii calcium ( 1-2 iiig ) occurred in the para- 
thyroprival (logs and there was no f urtlier cliangc although the ob- 
servations cxtciided over a /“-hour period (see Fig. 1 ). Experiments 

1 Dc Robertis, E., A m t .  Rec., 1!)41, 79. 417. 
2 Longmcncl :nu1 Orr, Arch. I1i.s. Cliildhood, 1933, 8, 265. 
.7 Hnstings, A. 13.) :ind Huggins. C:. 13., I’ROC. SOP. EXP. BIOL. AND MRD., 1933, 

30, 458. 



5s 1 

FIG. 1. 
Scrum cnlcium following 1.V. iiijrction of sodiuiii omla tc  intci (1) norintll dog 

aiid (2) dog thgropnrntli?-roidcctomizrd just prior to oxalutc iiijcetion. Seruiti 
calcium and serum inorganic pliosphorus following I.T. injection of decalcified 
blood parathyroid perfusate ( 3 )  and normal blood prtithyroid p3"us:itc (4). 

of this nature were perfornied on 5 normal and 4 paratliyroprival 
dogs. 

A more direct experilmiit was performed as follows : The thyroid- 
parathyroid gland in a dog was isolated from the systemic circulatiaii 
by tying appropriate vessels, leaving open oidy oiie artery (the 
superior thyroid ) arid one vein (the internal juguIar into which sev- 
eral thyroid veins exnpty ) . The superior thyroid artery and the 
internal jugular win  were cannulatecl. Ilecalcifiecl heparinized blood 
was perfused through the gland for 2 hours at a rate of approxi- 
mately 3-4 cc per minute atid the hloocl coniing from the thyroid and 
parathyroids was collected. The plasma of this perfusate was then 
iiijected intravenously into a norxtial dog (anesthetized with sodium 
barbital ) and the serum calcium and phosphorus changes were fol- 
lowed. rise iii serum calcium o f  from 1.6 to 4.5 mg occurred 1% 
to 3 hours later. There was also an ii~crease in serum inorgan'ic phos- 
phorus at this time, but the maximum elevation in phosphorus oc- 
curred soniewhat after that o f  calcium (see Fig. 1 ). In one dog the 
rise in phosphorus was preceded hy a fall. Alteration in serum 
inorganic phosphorus is not very significant unless correlated with 
11 r i na r y phosphorus . Un fortunately , s i mu 1 t a 11 eou s urine s an? pl e s 



were not taken. This is I,cing done in the present series of experi- 
ments. The calciuni and pliosphorus returned to iiornial in 4 5  to 
7 hours in 4 of the clogs hut remained elevated in 3 dogs 7 hours after 
the injection. 

When nornial liepai-inizetl Mood was perfused tlirough the thyroid- 
parathyroid ap1)aratus. the c.ollcctec1 per fusatc upon iiitrayeiious in- 
jection yiclcletl i i o  sigiiificaiit change in serum calcium aiid serum 
inorganic phosphorus. 1 lie niaximuni elevation in calciuni was 
0.6 mg Eleven experiments in- 
YoIvirig the l)ci-fiisi( 111 ( ) i  ])( It11 tIccalcitict1 aiitl iioi-ma1 Iiloods have been 
1)erfc miic(1 ;t:i(I ;LIT iiitci-l)i-c.tc(l a s  tl\-ideiicc that a lo\v serum calciuni 
is a stiiiiiiIiis f o r  the 1)m-;it11~.1-oi(1 g~aiic~s to pi-oduce more horiiioiie. 

I'rcliiiiiriai-y iii\.cstigatioiis inyolviiig ( a  ), tlie iiitra- 
\-eiious i i i  jectiori o f  sotliiiiii ( )s:tlate into iiori-zial am1 paritliproprival 
(logs ant1 ( 1) ) thc I)ci-iusioii o f  tlccalcifietl l~lootl through tlie thy-oid- 
1):ii-atIij-roi(l a1)1);ti-;itiib ; i i i tI  iiijcctioii o f  tlie perfusate into nornial 
(logs, iii(1ic;itc :t I i i111101-~t1  c ~ i i t i - (  ) I  ( ION. 1)Iood calciuiii ) of the para- 
thyi-( )it1 glaiids. 
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Progesterone Effect on Pituitary Lactogen Content and on Main- 
niary Glands of Ovariectomized Rats." 

SelyeL 2 has sliourii that the .adniiiiistration of progesterone alone 
is sufficient to induce the rlcvelopnient o f  the lobule-alveolar 
system o f  thc. iiiaminar!- glaiid.~ o f  ovariectoniizecl rats. Since the 
iiiaiiiiiary glarids o f  such rats sliowed iio histological evidence of 
secretor!. activity, it was of interest to  tleteriniiie the influence of 
progest ei-c me 011 t lie 1 act ogen coii tent o f  t lie pituitary gland. 

Twenty-foiir sexually iiiaturt. virgin rats were ovariectoiiiized and 
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