
THE EPFICIEKCY OF IIATJOGENS IN INDUCING META-

MORPEIOSIS I N  FROG L B R V ~ ~ '  

GUDICRNATSCIJ has shown in his interesting 
and important experiments on the effect of 
feeding larval frogs upon the sul-)stance of 
certain glands with internal secretions, that 
thyroid accelerates metalnor~bosis to a nlarlied 
degree. Inasmuch as the present writer has 
been studying the involut,ion of the organs of 
the tadpole during metamorphosis, Guder-
natsch's results were of signi6cance and opened 
at  once the question as to what component of 
the thyroid exerted this accelerating effect. 
To the solution of this problem I turned my 
attention during the past summer, hoping that 
data would be found to aid in interpreting 
the observations which have already been 
made upon the physiological processes in-
volved during metamorphosis. 

Attention was first directed to the thyroid 
constituents. All of thc iodin-bearing por-
tions of the gland substance gave positive re- 
sults, while the nucleoprotein, lipoid and 
other fractions were negative. The negative 
results given by feeding lipoid is significant 
in the light of the theory of von Fur th  that 
cholin is responsible for the vaso-motor ef-
fects of thyroid ; for the lipoid-free thyroid 
substance gave positive results, showing that 
cholin, which is present in thyroid only in the 
lecithins, is not functional in  a vaso-motor 
capacity in inducing the different changes in 
the metamorphosing tadpole. Other evidence, 
such as ligation of the chief blood-vessels of -

the tail previous to and during involution, 
which does not affect the rate of tissue absorp- 
tion, points to the fact that blood changes are 
not responsible for metamorphosis. 

Iodin seems to be associated in the thyroid 
with a globulin which Oswald has called 
thyreoglobulin, which, on hydrolysis, is re-
ducible to a mass called iodothyrin by Bau- 
mann; this is a mixture of end-products of 
protein disintegration and especially of 
amino-acids, some of which, such as trypto-
phan and tyrosin, probably hold the iodin in 
some sort of association, but in what way is 

1. The complete details of this work are palo-
lislied iu  another journal (Jour.  Bicl. Cltena., Vol. 
19, 110-13). 

not known at  present. Now in the present 
set of experiments, thyreoglobulin, iodo-
thyrin and an iodated amino-acid, tyrosin 
(3, 5, diodo-tyrosin), gave positive results 
when fed separately to the larva. The tyrosin 
used was from a pancreatic digest and after 
recrystallization i t  was iodated a t  0' C. with 
resublirned iodin scales. 

Other iodin compouads, not derived from 
the thyroid, were examined. Starch iodate, 
marine iodin-bearing algs, iodated hen's egg 
lecithin and all of the inorganic iodides tried 
gave negative results. Iodated Witte Pep- 
tone gave positive results, quite comparable 
in every way with those obtained with thy-
roid. Inasmuch as only (( organic " iodii~ 
gave positive results and then only when as-
sociated with proteins, the conclusion seems 
to be warranted that the iodin, in order to be 
available, must be in some way associated with 
amino-acids. The iodin of the plant material 
is lrnown not to be in the same form as in 
thyroid, for in alga it is always associated 
with potassium, probably as XI;  therefore 
the plant iodin is not an exception. 

Two theories may be proposed to account 
for this effect of iodin: (1) If the process of 
involution is due to phagocytosis as Metchni- 
koff, Mercier and many others believe, we have 
a basis for the accelerating action of iodin jn 

the worlr of Marb6, who has shown that or-
ganic iodin preparations raise the opsonic in- 
dex of blood of mammals. (2) If ,  as the work 
of Loss and of the present writer2 up until 
the present time seems to show, the process con- 
cerns, initially, at least, some factor other 
than phagocytosis, and that probably i t  is a 
matter of autolysis, then we may resort to the 
results obtained by Kepinow, where iodin ac- 
celerates that process. I n  all probability, the 
r81e of iodin is two-fold, that is, instigating 
ancl accelerating autolysis in the first place, 
and secondly, favoring phagocytosis. While 
me do not know certainly what, relation exists 
hetween the destructive changes, collectively 
designated involutionary and those concerned 
with differentiation, results obtained by the 

2 Proo. 800.ESP. Riol. nnd Med., Vol. 11,p.  184; 
ident., Vol. 10, p. 31; Arne?. Jour. Pli?/sioZ., De-
cember, 1914. 
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B O C I B T I E S  A XD 3C,IDRBll%rS 

TIOriAI\'TCAI, SC'CTCT'r 01" \\rLLSHINCfTON 

TJI~:ninety-er::htl~ 1cg1,lar meetir~g of the Bo- 
tanical Society of TVasl~ington n7ns 11eld in the as- 
scrnbly h.111 oi tho ('osiiios Club at 8 p . ~ . ,0ctol)er 
6, 1914. Forty incn1l)rl5 :ind Inn gnpstb Dele ~ C S -

elit. Tlic follo\.\ing i i  senr16c ~ ~ r o ~ r a r n  was given: 
311.P. H. D o ~ ~ e t t ,  e of"TI Boianicnl Garden 

Cio de Jnnciro, Brazil" ( v  itli lantern). 
Air. TV. F. TViyht, "Andeau O r ~ g i n  of the Culti- 

vntcd Potato" (nrth litntc1~1 anil spiccin~ens). 
730th paprrs a le  to be publiit~cil clscwhere. 
7'he foulteenth auilunl meeting of the Botanical 

Society of T\-:trJrur~gron was 11eld ut 1 :30 rm., Oc 
tober 23, 1814, with tneufy nine merril)erq present. 
Tlrc cusioinary ~ r p o i f s  n e l e  pmsentrd and ap  
p l o ~ e d  and rhe foliowing ofiicers Tverc elcclcd for 
the ensnsrrc ycar: Dr  11. IT. True, preqictent; Xr .  
G. PIT. Coll~i i~ ,  \ice-p~eslrlcnt; Profewor C, E. 
Charnl~l~.;~,r ecol (ling secletary; Dr. Perley Spauld- 
ing, colrespondinq semet:iry; 1Ir .  41. C. Gore, 
t r co in rc~ ,  %nil XI. TV. E SnfFord, vice prrsident to 
Ilir, TTTasldl~gton Acadeniy of Sciencrs. 

Tho ninety-irlnth legulilr nieeling of tlie Ro-
tariic:rl Society of 3tvnsl~ington 7ms helil lo  the as-
soml~lq liall of the Cosmos Clrib a t  S P.A~.,So lem-
1,el 3, I91 $. Poity-nine rnemher\ :st18 t l i r ~ e  guests 
mere pic-mt. Mr. TVilson X'opei~oe nas  unani-
n~ously elccted to incmher~hip. The scientific pro- 
grsrn was: 

1Tr.  Paul Popenoe. "Tile Daic P:tJm in Antiq-
nitv '  ' (n l th  lantern).  

The spealcer lefeircd p:trtielll:~rlg to the influ- 
ence of the date palm on the relig~on of the Semi- 
t i c  j>eoples. Prixeil for the food and diiuk ~t fur-  
nislietl, i t  7\28 levered 11~c:ruie c;P t l ~ cmgstely of sex 
cmphnsi7c~l by its rnoqni.iousnesr, and liecame 
idt~nlificiln i th the priinrtlvc ~ r r o t h ~ lgotldess of 
f n t i l ~ t y .  A srrcrcd palm in a 2aiilcn at  Eridu, 
nexr the niouth of the 1Cilphi:it~s R i ~ e r ,  is thouq111 
bv many investiqntors to be the origirl of the Tree 
of Tjife of tlie Gariien of Eden, clcsrril~cd in Gene-
sis. The cullare of the palm mas tholoughly lcno~vn 
a t  n very early yrriod, the H:~bylol~ian insciipt;ons 
gi-clng reason to belirve that. i t  nns  Inore ,c!cilIul 
1900 ye:its B.('. than it is rn that region 1900 yeais 
A.D. 

serrntions made by the writw rvhile cruising d o n g  
the Peruvian and C1iili:tn coast, in 1887, and ~ ~ h i l c  
:ietjng as commissioner for t,he TVorld's Co1nmbi:tn 
E:cposif;ior: 11) T'eln and l3olivin, in 1891 to 1893. 
'C'rchistorjc grave? vele ol~eacd a t  Caldera,, Uqni-
clue, ,%vie::, the Himac Valley, Ancon, Chin~boto, 
r .lr~ixillo, and the vicinity of Ptryta. T l ~ e  ~nat r r ia l  
obtained is mainly in the PieltI Co1mnbi:~n Mu.-
seiirn a t  Cliic:lpo and the TTnited St:itcs National 
Wosenm. 1-n ndaitjon to objects of cthr101ogiea.l 
iniercst 111:lny articles m r e  found i l lustrati l~g t l ~ e  
et,liliobotnny of Ancient lJer1l. Not only 11-ere 
seeds, seed-pods, dried fruits, 1c:i~-e.s and t i~hers  
found, FuI; benutifiil rel?~rsenlntions of many of 
the food plants in terr:t-col.ta., in the form of fu-
neral vases, -r?.rre diseovci~cd it? gra,ves near the 
coast; cupccia!ly a t  Chimbotc and Troxillo. 
Among these wpre a. nurrrlxr riot inclncled in TVitt- 
maelc's list ~~ubl ishodin Reis & Stncbel's greaC 
norli i 'D:~s  Todttinfcld von Aneon." ReautifnI 
ri~oclcls in terra-cotta of tho tubcrs of 6'olrrnum 
I~i,berosstn~mere found, also of flie h i t s  of S o b  
nsrm nz~wicatrcinand L~tculnnohovrrtn, and most in-

1;erestiiig o f  :~ l l  the almond-lilic ker~iels of Crfryorar 
/r~)tyc/dnIifovsneI%. &- P.:ensily rlie'ringnislic~ci by 
Lhcir prol;rudinp ri?curr;ed embryo. Anot,llor inxker- 
esting ob;ject \xras n terl.x-cotla. vnse re]?resnnting 
the roots c>f the achira (Ccr~snacdulis). The col- 
lections iucluiie sjieciniens of Phascokus vulgaris 
an$ Yhcrscol?h.s ~u?iccl,its,n gourd full of peanuts 
(d rnchb  7r~yy?ogrcn)and ~tlotlels of the same ou 
terra.-cotta, vascs: ni:i!iiiioi7a roots and inodels of 
tlie latter; quantities of meiee :mil model8 of the 
,s:irrrc on furierzl r u s e ;  lings of coca leaves 
( R r y i l ~ ~ o z g l t c i nCoca) ,  and speeimcns of raw cot-
ton, dark brown, light hrown and vhite, togethcl. 
I\-it11 spindles \vit.h cotto?? yarn upon them; lootns 
n i th  half-woven fabrics and tcxtilcs of beautiful 
and intricate designs. hniolig t,he most interesting 
of the funeral vascs niicre Cornls representing tlre 
corn pot1 of :rr~cicnt Pcm, x monster with pvo-
tntcling trrsks, s i~rro~ln~lc i l  by cars of maize; and 
the god of atg;.icnlercre, rep;.esi:ntcil ~ r i t l ia stalk of 
nl:iize in one hanil and :I, .;talk of manilioca id tho 
other. with a elnstcr of roots a t  tho base very 
much like those of a dahl;a. 

The pal~er  mas illnst~a.tcd by numerons slides, 
principally of objoets in the collection of tile Field 
Col~urrhia~iX:i;s~i:nl. PIGRLEYSPAUI,DIEG, 

Co,wcsponding X c o e t a r ! ~  

http:terr:t-col.ta.

