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imphmt, when transplanted to t,ho ut,el"]Ls of an unt,]'oat od _' Finn, C. A., J. ]'hldocrl.nol.,_,2,2'?-.3(1965).
psoudoprcg,mnb foster naot,ber (ex[t3erilnolxt lb). t, Gultmann, lt. I)., Carpenter, C. B., Lindqulat, IL It, and bforrlll, J.P.,Lancet, i, 2. 8 (1967L

Altimug,x t,hose rosnlts suggest that, the serum impaired *' Tyler, A., d. Repro& 1,'ert.,2, 473 (1961).
tho viabdiby of tho oggs, fur_,lxor experiments showed vi_at " J;cier, 1I.. Zool. Ariz., SUlqfl.(in the press).
t,his was not so. I3h_sU)eysts from scrum-t,roat,ed mice " vocaer, lt.,Arch. Bier.,6.3, 1 (1052).
will develop sat isfact_orily when t,ranspla,ni_ed to the tx'_sl,es '" l'ott_, D. M., thcui_, Univ. Cambridge (1965).
of unt,reatcd hos_s (experimont lc). l*'m't,hermoro, blasto- .' Mcbaren, A., J. Repro& 1,'crt. (in the prcs_).

Cyst,s taken from untrtlat,t'_d donors will develop buneath t0Tarkowski, A. K., d. Embryol. Exp. Morphol.,lO, 476 (1962).
the kidney capsule of mice treated with serum (experi-
anent 3).

i it, seems then that, neM]er the sensitivity of the uterus

} nor the viabilit.y of the egg is adversely atTccted by the
i l.reatmont, l_,rc_u]nably t.he serum Ires int.erfur(;d with Pharmacolog7 of the Naechar, ism of

the mechalxisnx whereby the blastocyst, initiates the de, el- CerZain _-__e .._=,,ec_s of Reserpine in the Rat
dual response, a sine q_ta non of implantation in the uterus
buto not, in ext, ra-uteri]lo sites. Eggs transplanted from 'i'xxm._Tg minutes after receiving largo doses of rcscli)i,m
treated donors to the pscudopregnan_ uterus of non- (5 mg/kg, givmt intraporitonealiy), rats develop a myo-

t,reabcd host, s (experiment lc) nn]st be explained by a h}qmrl, onic-hypoki]mtic-catalopt,ic sUet,e, ,showing general-
local action of the SOl'Urn carried across on t,ho surface of ized tremor, piloorection, diarrhoea, ptosis and cuu]l]eous

t.ho egg. A similar m gunmnt has been used by Gut_mam_ hyperalgcsia. In such a state, rats (lo nob move, but. allow
ct a l. _'_ to a.ecount fur the prolonged survival of renal themsch'es to be dragged by the tail. The ptosis is

allografts in rats when only t,ho donor had boon treated reversible during the tirst 40 rain afl.er its appearance
wit, ll anti-lynq)hocytic serum, and then irreversible (compare refs. 1 and 2). \Vo have

The way ia which the serum inhibits the induction of a found that t,he symptoms remain unaltcred for 24 h, m,d
doe]dual reaction by the egg is unknown. Its act, ion may then gradually subside to a practically nornml suite ,l'ter
be hen-specific; it, nu W d_anago the hirer]no t,issues or 48 h. A'Vben the forelimbs oft,he animal under the influo]lee
int,orff, re witA_ tlm hormones required for implantation, of reserpine wore placed on t,ho edge of a tahle, and the
The findings are also eonsist,ont, wit,h the view t,hat t,ho 1'a_, held by the tail, it remained still in this position.
serum has mllibited an immunological interaction bot, ween unlike normal animals which would climb quickly one,

blast, ocyst, and ul,crus, the table. Ilats placed on the edge of an open c, go (,u
'fyleH _ first, post,ulated that "implantation itself may their abdomen behave similarly; llmy do not, climb or

hwolvo i]lteract, iol_s that. arc of antigen-antibody type", jump down as normal rals would do. The animal._ treated
The following recent, fir, dings may be interpreted a.s lending wit,h reserpine find it difficult, to swim in water and do s¢_

support for t,his idea. (a) q'ho mouse egg e>;prossos in an oblique (or sloping) position, and they ca,mob get.
transplantat.ion imtAg,.m_, (b) Thor0 i_,soleelmn of blar_I,o, bhf,m_oh'e_ cub of bh0 wat0r tndlh Normal rtvs swim
cysts of part,icular genot,ypo at, implantation in the mouse 7 quickly in a near horizontal position and get, out, of the
and rat. (c) Ant,igen contained in the blastoeoclic fluid water easily.
of tam rabl_it, bh_stocyst, is also found in t,ho uterine lumen An identical state can l)o produced by injecting thc
and uterine stromal cells just, before implant.ation_% rats intraperitoneally with largo doses of serotonin or
(d) At, implantat,ion t,he antimesomotrial ulcer]no epit,hel- tr3q)tamine (30 mg/kg). In the case of stretch]n, however,
ium cells in the rag show a marked ability to transfer such a state is observed only in a second plmsc. During
substanees oven of high molocnlar weight to the sub- the first phase (between 2 and 40 rain after injeet lon)

epithelial space_h (e) In t,he sub-c, pithelial space in the rats show total flaccid paralysis with analgesia, but with
mouse t,hore is an aeeumulat,ion oi lymphoeytes and other the rest, of the sensory system apparent,ty nndisturbed.
whit,o blood cells around the site of, and at, t,he time of, The second phase aft_cr injcction ofserotonin (after 40 rain)

egg implantation**. (.f) Only the blastocyst, not, other is identical with t,he state observed aft_cr an injection of
object,s similar in size, is able to induce a doe]dual reaction reserpine. The serotonin effect disappears gradually after
in t,he mouse_% This suggests that t,ho reaction is induced 2 h. When tr5q3tamilm is given there is only one phas,_ of
by something more t,han the physical presence of the react,ion; the animals show the same sylnI)loms which

blastocyst. If implantation requires the recognition of reserpine produces immediately (2 rain) after injection and
antigens displayed by t,ho egg, there is some evidence to these effects last, for 1 h.
suggest that, they .may be tissue specific '° and/or strain Doses of 2 mg/kg of adrenergic agents (adrenaline and
speeifich noradrcnaline) produce a different depressive state, with

Further work is needed using purified haomagglutinatirg myoh3q)otonia , analgesia and semiptosis.
and thymoeyte ant]sere to determine the cause of these Pharmacological assays have shown us that, there is
results, more than a casual similarity between the effi.cts of

This work was supported by the _{odieal I_osoarch reseq)ino and those of serotonin and tr?q3tamine. \Ve can
Council. summarize the results of our experiments as follows.

D. R. $. I(II_BY (a) The ant,iserotoninic drug methysergidc injected intra-

Department, of Zoology, pemtoneally m a dose of o mg/kg 50 mm before the
Uniters]k,,' oi Oxford. administrat,ion of reserpine postponed the appearance of
Received October 19; revised October.30, 1967. its effects by 45 min. A second dose of mobhysergldo if

'Billington, W. D.. Nat,re,202. 317 (1964). given 10 min after resmq)ino eompletcly blocked the
, James, D. a., ,Vot,,_e,_05. _u.3(1:m5). effects of t,he reserpine. The effects of serot,onin mad trypt-
' Mel,aren, A., J. Rcprod. Fert., 9.79 (1965). amine were inbibited by one dose of methysergidc injected
' James, 1). A., J. Reprod. Fort.,14,265 (1967). 50 min before the administration of thcse drugs, and the

simme)n_, R. L., and Russell, 1'. S., h'ature._O$, 698 (1965). animals remained in a completely normal state. LSD and
' K. rb_, D. R. S., l_illington, W. D., and James, D. A., Transplantation, 4,

7_i_ (_90(;). BOL (bromolysergie acid diethylamidc) (2 mg/kg) only
' Clarke, B. C.,and Kirby, D. ]L S.,_Yature,211,999 (1066). delayed the appearance of the effects of rcsm-pino for
, K.irl,y. I). ILS.. M,gWhirt,-r, 1£. G.. Teitclbaum, 3I. 8., and Darlington, 40-130 rain. None of these drugs depress catecholamine.C. D., Lancet, ii. 13',)(1967).
' Goodlin. R. C., I[crzenbcrg, L., and Dc'ath, S., Amer. J. Obstet. Gynee., 90, (b) Adrenergie bIocldng agents (1 0 mg/kg of phentol-

77(] (1964). amine, 5 mg/kg of dihydroergotamino and 1 mg/kg of
" Lcvey. iL iI., anil Medawar, P. B., Prec. U8 5"at. AcoM. 8el., 56, 11.30 propanolol) administercd in the same way did not, affect(]966).
" K r _', 1) R. S., J. Embryol. Ezp. 2fforphol.,lO. 496 (1962). the symptorn_s orodueed by reserpino and serotonin. They
" Kirby, D.1l,.8., J. Anal., 97, 119 (196.3). also had no effect, on catecholamine depression.
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(c) Centrally active antieholinergic dm,gs (atropine and _euro-intersddal Junction in a
bemtctyzine, in doses of up to 30 mg/kg) showed no effect G,2.s_ropod_ GIo_sodoris
on the symptorr_s produced by reserpine and serotonin,
llor (lid they affect catecholaminc depression. Ox the basis of ultrastructural obsorv&tiorls, we have

(d) The antihistamine drugs ('Phenergan' and 'Bona- suggested a unified "glio-interstitiM" cell-system in the
dry[', in doses of up to 30 mg/kg) had a sedative eihmt, Mediterranean sea-slug Ulo_sodoria _. This system includes
bu_ were without effect on the symptom.s produced by the glial cells described in tile central nervous system of
reserpine, serotomn or catecholamines, several gastropods z-a and the "interstitial cells" asso-

(c) 'the inhibitors of monoamine oxidaso (iproniazid ciatcd with the peripheral nervous system. The later non-
in a dose of 100 mg/kg, nialamido in t_ dose of 50 mg/kg neuronal elements resemble the "interstitial cells of Cajal"
or t.ranyle3-promine in a dose of 30 mg/kg) delayed the in the peripheral nervous system of vertebrates 4 in their
m'eond phase of the cffeet.s of sere(chin and reserpine, but relationship with nerve plexuses and smooth muscle
.did nob inhibit them. Iproniazid injected 24 h before fibres, in their morphology and in their staining properties
_esemline and sere(el(in delayed their effects for 4 h; (rof. 5 and nay unpublished results). A special tb'po of
niahunide injected 24 h before, and tranycypromine junction between nerve fibres attd interstitial cells has
hi jeered I h before, delayed the appearance of the effects boon found in an eloct, ron microscope study of the foot of
for 35 rain. The sere(chin parMysis of the first phase was Glossodoris tricolor (Cantraine).
markedly reduced by these drugs ; the flaccidity was less This junet.ion is formed by an apposition of membranes
pronounced and the animals tried to move wit,h some with morphological polarization and differentiation, as
_uceess. No ('fleet on eatecholamino depression was in a regular nervous synapse. :Fig. 1 shows nerve fibres
observed, lying in close contact with the interstitial coll. In two

(f) Injection of 500 mg/kg of dopa 20 mln earlier post- places the membranes are thickened and densely stained
potted the effect of reserpine by 4 h, inhibiting the action (differentiation) and the intorcelhflar deft is reduced to
of serotonin and tryptmninc completely; 200 mg/kg had 120 A. The nervous side of the contact shows a striking
no effect, on the effects of reserpine, but blocked the accttrntflation of vesicles (polarization)which a,'o the same
trypbamlue symptoms and the second phase of the size as "synapticvesicles" (300-800 A), but, some of them
._erot,onin effects, have an electron.dense core (200,4,) separated from the

(g) Clinical antidcpressive drugs, such as imlpramiue, outer membrane by a clear space. This second type is
desmethylimipramine, amitryptilinc and norLryptiline, in similar to the vesicles in the vertebrate nervous system 6
(loses of up to 50 mg/kg similarly rctm'dcd the appearance which are thought, to contain cateehohunines.
of tim effects of serotonin and reserpirm without bloeldng
them. Cat#ehohunine depression was not modified in [
troy way by these drugs. ' [ 12

(h) Antiparkinson drugs ('Tremaril', 'Diparcol' and ',
'Parsidol'), in doses of up to 30 mg/kg, completely in- ;,'",' -_
hibited the effects of resm?ine and serotonin. 'Aturban'
had no effect,. None of these drugs had any action on the
symptoms produced by catecholamiues. ;':'

(i) Phenyi,ethylami,m attd methylamphetamine, in a t
dose of 10 mg/kg, inhibited the effects of resel_pine :":7"_,;....
and serotonin and those of eateeholamines (compare b,'-_-.'
rof. 3).

It is interosth_g that dopa postponed the effects of
resin?the and inhibited those of scrotonin and tryptamine, _\
but it is difficult to see this as evidence that a depletion of 3)_
catecholamines is tlm cause of the effects of reserpine, ,,.:.
unless tile same mechanism also applies to the effects of
serotonin and tryptamine. The situation is similar with
regard to the temporary blocking action of inhibitors of
monoamineoxidase. .-

The inhibition of the effects of both reserpine and scre- ,
lenin by the antiserotoniniedrug methysergideargues in ))
favour of the hypothesis of Brodie and Shore _ that
reserpineacts by releasingserotonin,at least as far as the >'¢
effects observed by us are concerned. Nevertheless, i, _ i'._a
t.ryptaminic mechanisms would also fit in with our results. _.: : r .'.'M
There are further implications in the complete inhibition _ ': _A:r ,. [i_ :' _:
of the effects of" reserpine and serotonin by antiparkinson :- .,, ?-% "/" :>.}
drugs while other centrM anticholinergie drugs were .
inactive iu this respect• i.., .,,,

E. FIsCIIEI_ <?
]3. HELLER 5 _ . . ....

_ _.

Laboratorio de Psicofiu'macologia y Neuropsiquiatria, '" a
ExporimentaI del Institute NacionM de SMud 5_[entaI,
:Hospital _N'aeional de ,_europslquiatrla, and 1,'ig.1. Arrowsindicate synaptoid contacts, e, Collagen; (t,interstitinlgranules;n,ncurite; *_u,lll.lC|OllB0[*t]l(_interstitial cell.
C_i_tedra de Psiquiatrfa, Facultad do Mcdieina,
Universidad Nacional de Buenos Aires.

1_,oth the differential, ion an(l the polnrization suggest
ReceivedAuto,st29, 1967. that these contacts represent the site of special exchange
I 3IcGeer, P. Y.., d. 2Ve*lrop*ye]*oL, 4, 247 (19fl3), botwoeH the nerve fibre and the interstitial eh, nmnt,
'Wa,la, J. A., J. Nem'op_!ehi.t, 4 251 (19t]3). appat'ontly directed from tile nerve process toward the

, Fischer, E., Ludmer. R. I.. and Sabvlll, II. C., Acts PhyMoL Latino-Amer., interstitial cell. The struetllro of the lmuro-intorstitinl17, 15 (I0(17).

a Brodie, B. B., and Shore, P. A., ;t_...V]" Aead. Sci., 66, 631 (1957). junction is simihu, to that of the neuromuscular junction


