
assume, therefore, that a complementary substance is furnished by 
the pituitary which cooperates with A.P.L. in its effect on the 
ovary. Whether this substance is identical with any of the k n o w  
pituitary hormones or not remains to be proved, although experi- 
ments now under way in this laboratory seem to indicate that this 
complementary substance is not identical with the known pituitary 
hormones. 
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Automatiim of Anuran Lymph Hearts as Obtained by 
Transplant at ion. 

MARION A. REID. (Introduced by F. H. Pratt.) 

From the Department of Physiology, Boston Unhersity School of Mediche, am? 
the Bermuda Biological Station for Research, Inc. 

Although the normal lymph hearts of Anura are typically neuro- 
genic (Briicke and Umrath') even to k i n g  homolaterally synchro- 
nized (Pratt and Reid') the beating of these organs in situ after 
interruption of the spinal nerve impulses has often been observed. 
Such preparations, even if intrinsically ganglion-free, do not alto- 
gether eliminate the possibility of some peripheral nervous influence. 
Moreover, the full, regular beats of excised lymph hearts in isotonic 
salt solutions originally observed by Moore3 were not obtained by 
Briicke,* whose results by the same method (irregular contractions 
like the fibrillations of the blood heart) have since been confirmed 
by the writer. The method here described, permitting indefinitely 
continued observation with isolation in a favorable environment, 
has made possible the recognition and detailed study of a fully de- 
veloped automatic rhythm. 

An anterior lymph heart exposed by the dorsal route is cut away 
from the surrounding muscles, the hooked transverse process of the 
third vertebra, and the vertebral vein. The tongue is everted and 
a small incision made in the basihyoid (retrolingual) membrane near 
the posterior border of the underlying lymph sac (sinus basi- 

iBrucke, E. T., .and Umrath, K., Pfliiger's Arch., 1930, !2U, 631. 
*Pratt, 3'. H., and Reid, M. A., PROC. SOC. EXP. BIOL. AND MED., 1932, 29, 

3Moore, A., Am. J .  Physiol., 1901, 5, 87, 196. 
4 Briicke, E. T., Pjluger's Arch.., 1906, 115, 334. 
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hyoitleus) . ‘I’lie extirpated Iyniph heart, a collapsed oval sac, is 
iiisvrtetl through this opening and moved forivartl to the anterior 
iiiarijii of the sinus. jvliere it tisually hecomes fixed by the con- 
iiectivc tissue. The traiis;liareiicy of tlie niennbraiie covering this 
lyinpli .iiiu..; makes it 1)ossil)le t o  observe the implant a t  any time 
I)! simply eL-erting the tongue. 

The olxervations \yere made on etherized or spinal animals, 
usually 10 days or  niore after operation. In  every instance the 
tranq~lanted tissue had 1)econie a firni, spherical mass. In all but 2 
of the 13 x t ive  cases the tissue \\.as jvell vascularizecl by connections 
\\-it11 the yessels of the toiigie. Hw\-e\:er, the 2 bloodless organs 
\\-hi& floated freely in the Iynipli of the sinus contracted as spontan- 
eou4y atit1 coordinately as those that were attached. The rate o i  
lieat ( ) i  the individual tranq)lants varied considerably. A tendencv 
to ra1)itl periodic grouping i\-as characteristic of the younger trans- 
plants;. hut all \\-ere eventually capalile of long continued regular 
rhytlini. 

S o t  only \vas the transplanted tissue favorably placed for micro- 
wq , i c  ol,servatioii, Imt its activity could easily be recorded iiiechan- 
ically or electricrill!- \\.hcti large frogs (It. crrtesbcitrizcr ) or toads (R. 
i i i w i m s )  were the csperiinental animals. Kymographic records 
\\.ere made 1;)- placing on the transplant a vertical straw supporting 
the writing-arm of a light heart lever. The responses to artificial 
stimuli shoil-etl that the autoniatic lymph heart had acquired cardiac- 
muscular properties. Single shocks produced extra-contractions 
followed by a pause longer than the normal intersystolic interval; 
these stimuli were ineffective during systole ; a faradic current did 
not tetanize, although it sometimes increased the rate ; and the 
organ responded maximally at  threshold. Curare usually failed to 
stop an  active traiisplant, while in 2 cases it produced a temporary 
increase in rate. :\drenalin chloride (1 :100,000 and 1 :10,000) 
introduced into the lymph sac had, however, apparently no 
effect upon either the amplitude or the rate. Throughout the above 
observations the organ \vas p-otected from drying by the thin over- 
1 ! i i i  g mem 1 )rat 1 e . 

I he isolation o t tlie trallsplants from systemic heart and larger 
niuscle currents is particularly advantageous for electrical recording. 
By using a liquid-contact lead to an  amplifier and bifilar oscillograph 
~1 iincomplicatetl tlipliasic curve was olitained. The character of 
this action Iiotential sustains the histological findings that nerve 
cells are ahsent froiii the transplantetl tissue, since iiiultiple oscilla- 
tory discharges, coninioii alike to the iiornial lymph heart niechan- 
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ism' and to that o f  invertebrate hearts (Garre?' 1 ,  seem completely 
wanting. 

The transition to intrinsic autoiiiacity on the part of lymphatic 
hearts is thus shown to involve a radical functional change from 
skeletal to cardiac muscular properties. Results in detail will appea 1- 
in a later report. 
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Studies on the Adrenal. 11. Extraction of Cortical Hormone 
from Urine. 

It is prolxhle ironi many physiological olxervations that the 
active principle of the adrenal cortex is of the nature of a general 
tissue hormone. If this be the case it should be present, allxit in 
sinall quantities, throughout the body and possibly in various se- 
cretions. Its presencc was therefore sought in the urine.. P e r h  
and Gottesrnaii' claimctl to have extracted the horinoiie from urine. 
From each liter of nriiie they ohtained a cpiaiitity of hormone com- 
parable to that obtained froni ahout 225 gin. of the fresh beef adre- 
nal glands by the method of Hartnian.' Such a high yield would 
speak either for the excellency of urine as a source of the hormone 
or for the poor yield obtainable from glands by the method utilized. 
Unfortunately, Perla and Gottesman used as evidence for the pres- 
ence of cortical hormone in urine the increased resistance of rats 
to histamine when the extract was simultaneously injected. The 
indirect nature of this method of test renders their conclusion open 
to question. 

Our urinary extracts were prepared by extracting the fresh urine 
with benzene. When other than freshly voided urine was used, thc 
products were less active, having apparently undergolie clecomposi - 
tion, as might be readily expected. After n-ashiiig the benzene 
with water, it was removed iiz Z'QCUO at 40'C.. after adding an 

.; G ; w P ~ ,  \V. E., J .  Cel l .  cod Conip. Physiol., 1932, 1, 90'3. 

I J-'erl;i, I)., aatl Crott~s~i im,  J. M., PROC. SOC. ESP. BIOJ.. ASD ?(TED., 1981, 28, 

2 II;irtni:in, T.'. .I., B t t t l o o . i I w Z . ,  1930, 14, '329. 
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