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The Effect of LSD on Somite Number in Explanted (;hick Embryos

.-\UI-_I'I.'..\CII alld ]_{UGO\VSKI 1 and }tANAWAh. "2 reported standard erFor (_) xvt?re dete:'mined. The mean llulnber

disturbances in the developn_ent of ectodermal derivatives of semite pairs per embryo fc,r each drug dose was plotted

in mice following administration of lysergic acid diethvl-, at 95°o confidence intervals (C.I.). \Vherc applopriate

amide (I.SI)). Findings by l)JPaoJ.o et at. a and Rovx the significance of the difference of 2 treatment means i

et al. 4 failed to support these observations..Malformations was established using 1he Student's l-test at tile 0.05 level.

of brain and spinal cord were noted by- GEBER 5 in Res,lts. I,Si) did not appreciablyi',lcreasethcincidence _.
hamsters following the injection of a single dose of LSD. of embrvolethalit\ as determined by the number of ruut

These results could not be repeated by Rot-x et al. 4. embryos over the dose range employed. All normal

HAI_T and GRJ;ENr _ reported that chick embryos cultured drug-treated embryos showed visible contracti!e activity
in vitro with 50 ug of LSD showed disturbances in of a well-organized tubular heart; blood islands were
neural fold fusion and in segmentation of the paraxial present ill all embryos.

nles(,derm. The examination of the literature on LS1) Embryos explanted at stage 8-8 + had developed 4-5

clearly, indicates that the embrvotoxicitv and teraI:o- pairs of coinpact, block-shaped somites, symmetrically
genicitv of this drug remain an open question and hence arranged on either side of the neural axis. Semite number

a source for further investigation, in control and drug-treated embryos is suimnarized in. the
The present study was undertaken to determine the Table. The nlean semite nun?l)er in control embryos was

effect of selected doses of lysergic acid diethvlamide 16.5 az 0.31, a figure similar to that obtained in both

(LSD-25) on sonlite number in chick embryos and to in vitro and in o\'o studies 6,s carried out for a comparable ?
correlate drug close and teratogenic response as measured period of incubation. At 10 !xg/'ml of the drug, somites :.

by" mean semite number, were sb!lilar in appearance and organization to that of the

,_laterials a,2d mel]zods. Chick embryos were cultured on control series; the mean semite number per embr\'o was

a Ringer-agar plus yolk-albumen extract mediunl (basic 16.7 _--20.54. Increasing the dose to 25 gg/ml yielded
_',edium) according to the technique Of SPRATT 1. LSD-25 14.6 J_: 0.47 semite pairs per embryo. Variations in semite

elvsid Sandoz Batch No. 53032) was dissolved in shape (triangular to block-shaped) were observed with i

Puck saline G (1.5>:)and sterilized with a Swinnv filter posterior pairs often diffuse and less compact than

(0.45 t,m pore size). The amount of I.SD-25 used was such anterior pairs. 5 embryos exposed to 100 u.glmI of LSD '_
that 1 ml aliquots of basic medium contained 10, 25 and had a nlean semite number of 17.4 d: 0.60; thisdid not ;_

100 ,ug of the drug. These aliquots were pipetted into statistically-differ from that previously obtained%
sterilized watch crystals supported by" glass rings in The dose-response curve for LSD and mean number ol

prehumidified Petri dish cultnre assemblies. Control semite pairs plotled at 95°o confidence intervals is shown

embryos, run concurrently with drug-treated embryos, in the Figure. The mean number of semite pairs in
were cultured on media lacking the drug., embryos exposed to 10 btg/ml and 100 ug/ml did not

Fertileeggsof the White Leghorn variety were incubated statistically- differ fronl the control condition. Although

at 37.5°C for 26-27 h to obtain embryos at stages 8-8 -8. the confidence interval limits at 25 ,ug/ml overlap those

Following explanation to medium with or without LSD- for control embryos, the average number of semite pairs
25, embryos were incubated at 37.5 °C for 20 h or until the at this dose was significantly" less than the control level

majority of control embryos had reached stage 12 8. (p <_ 0.05). The drug-related effect on somite number was

Embryos were then removed from the media, placed in even more pronounced at 50 btg/ml.
warn1 Ringer's solution, and examined under the dissect-i
ng microscope. Embryos classified as runts, i.e. small and

stunted in appearance, were noted and then discarded
without further consideration. The remaining control and _ R. AULRBACH and J. RUGOV.'SKI, Science 157, 1325 (1967).
experimental embryos showed normally-fused, pulsatile _ J. ttANAWAV, Science 16,1, 574 (1969). i

hearts and little evidence of gross morphological abnormal- * J. Dt PAOLO, 3I. GIVEI.BER and tI. t'2RwIx, Nature, Lend. 200, 490
ities. These were classified as normal and the appearance; (1968).

arrangement, and number of somites recorded. For each 4 C. ROUX, R. I)UPRIS and 3I. AUBR¥, Science 169, 588 (1970).

eatment condition, the range of somite pairs, the 5w. GEBER, Science 158, 265 (19671). i

e N. HaRt and 3I. GREENE, Prec. Soc. exp. Biol. Med. 1.37,371 (1971) !mean (_') number of semite pairs per embryo, and the 7 N. SPRATT, J. exp. Zool. I06, 345 (1947).

deviation of the treatment mean as estinlated by the s v. HAMBURGER and H. IrIAMILION, J. Morph. 88, 49 1951). 1

l'ffect of selected doses of 1.SD-25 on semite number in chick embryos explanted at stage 8-8" and cultured for 20 h l

k

LSD dose (g.g/ml) No. embryos stage 8-8 + No. embryos stage 12 No. semite pairs in normal embryos I

Normal Runt Range _ S_ 95°,0 C.I. i

0 34 31 3 14-21 16.5 0.31 16.5 _ 0.63

0 • 28 23 5 11-20 16.2 0.60 16.2 ---z1.20
10 18 17 1 12-21 16.7 0.54 16.7 --'_1.14
25 29 25 4 11-19 14.6 0.47 14.6 _4:0.96 i

50 • 32 24 8 5-17 10.6 0.70 10.6 -_ !.50 }
100 5 5 0 16-19 17.4 0.60 17.4 .__1.67

100_ 25 19 6 8-22 15.0 1.02 15.0 _ 2.20 t

• Figures from previous study _.
i
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20 Discussion. This study indicates that lysergic acid

diethvlamide disturbs the orderly formation of somites

19 -]- over a dose range of 25 to 50 !_g, with the minimunl
18 _ teratogenie dose being somewhere between 10 and 25 Izg.

17 _ ,_ _ T __ kith°ugh b°th 25 and 50 lJg d°ses inhibited s°nlite

formation, no appreciable effect on the macroscopic

16 arrangement of those somites present could be detected.

_- -[- _ Since in the chick embryo regression movements of the15 -

0 _ _ primitive streak play- a vital role in the segmentation of
14 _ the paraxial mesoderm _, this study also suggests that

_1_ the LSD over the teratogenic dose range may act tom IS retard these cellular movements, thereby resulting in
"_ 12 T 0 fewer semite pairs.

-_ _ Ten and i00 :xg dose of LSD, being non-effective in

go_,11 _ their action on semite number, give the dose-response
lO curve a biphasic appearance. The basis for this apparently

:_ 9 unusual effect is presently" not known. However, GEBER 5
0 reported tha', another hallucinogenic drug (mescaline)

produced a greater nmnber of defects at lower concentra-

] 1() 2'5 iO 1;0 tions than at higher concentrations.

Control LSD-25 (p9/m'.,)
REsumd. L'administration de 10 [,g d'aeide lysergique

Relationships between selected doses of LSD-25 and mean number of di6thylamide (LSD-25) aux embrvons de poulet en culture

semite pairs per embryo at 95% confidence intervals. The open n'a pas eu d'effet sur le nombre des somites. Une r6duction

circle denotes data from a previous reportK The mid-horizontal bar -- du nombre des somites a 6t_ observ6e avec 25 Ixg de LSD,
mean; the stippled area = standard error of the mean. co qui confirme notre premiere observation sur la t6rato-

gbnie de cette drogue. I1 semble exister une relation directe

entre la dose de LSD et le hombre de paires des somites

dans chaque embryon au niveau de 25 et 50 gg.

9 R. ]_ELLAIRS, J. Embryol. exp..Morph. II, 697 (1963). N. tt. HART 1o
10 The LSD-25 was obtained through the courtesy of the FDA-PHS

Psychotomimetie Agents Advisory Cc,nnnittee of the US National
Institute of Mental Health. Financial assistance is recognized from Deparlntent o/Zooloqy, Rulgers Univezsily,
the Charles and Johanna Busch Memorial FuIld of Rutgers ,Vew Brunswick (New Jersey 08903, USA),
University. 2 Seplember 1974.
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Glycogenolytic Effect of Adipose Tissue Extract

_:: :kxToxL_DFS et al. _have demonstrated that an aqueous ResMts and discussion. The effects of AT1Z on plasma
extrac'c of adipose tissue (ATE) of rat or bovine origin glucose levels and het)atic glycogen content are sum-

.; produces prolonged hypoglycenaia after parenteral ad- marized in the TabIe. \Vithin 1 h following ATE treat-
-; ministration to rats and mice. L_:xxI et al.'-' and PERRI l_lent, both intact and adrenalectomized anirnals became
.,.:-:
'_i et al.a have reported that ATE-induced hypoglycemia is hyperglycemic; subsequently this effect was reversed

preceded by a brief period of marked hyperglycemia. It aud hypoglycemia developed. Continuous mobilization of

is our finding that the administration of ATE to intact hepatic glycogen was seen in ATE-treated animals; this

_ and adrenalectomized rats prodnces hepatic ,,lvco- effect led to an almost complete depletion of the glycogen
"{ genolv_is._ acco.npanving, the hypoglycemic effect, stores. Adrenalectomized animals were nrore sensitive

.lIatcrial:; ami methods. The animals used were male rats to ATE than intact animals (effective dose 5 mg/kg vs.

of the Sprague-l)awley strain (Laborator.v Supply Co.) 75 m-/1-,,_ and glvcogenolvsis and hypoglycemia occurred

150 Adrenalectomv earlier in the adrenalectomized Theweighir_g approxinlately g. was groups. glyco-

pe.rformed by tiormone Assay l.abs, Chicago, 7 days genuIytic response was apparently independent of

prior to the experiments. Foo,i was available ad libitum epin,,phrine as evidenced by nearly total depletion of

until 2 h prior to the experintental period. To obviate the hepatic glycogen in adrenalectontized as well as intact

effect of diurnal variation in endogenous carbohydrate animals.
metabolism all animals were prepared and used for
stride at the same daih- hours. ATE of bovine origin

(kindly provided by Dr. G. C. ft-;am) was dissolved in

saline and injected via the femoral vein ; cout:'ol animals a If. N. A._TOXL_D>-S,J. D. SlstOX, C. A. BAILE and M. B. I'ITLINGER,

were given saline alone..-\t the time ot sacrifice the Enducrinol¢,gy 88, 1222 (1971).
animals were anestht.tized with .Metofane_ and bled via 2(;.IA:xrt,A.I'ELLEGRINL(;.I'AGA-v°,t).Zlz[,I).CoI_'t_-X, 14-.CIRH,LO,

cardiac puncture; heparin _as used as anticoagulant. V..M.xscL_andE. Prxx.%Boll. Soc. ital. lli,.q, sper. l-l,l-tl3(19(_8.

I The liver was Huicklv excised iiil,/lerse(t ill liquid nitrogen, a (;. I'ERR_, L. Coscl.,. and 1-. Gtt'l.l txl, Boll Soc. itM. Bi,_l. sper..17,• - ' " 804 (1972).
and stored frozen until annlvsi3 for glycogen content. _ 1.. 1'. C.xw_._.:v, F..M. SVV:ARand R. 1,i_:x_.x[._., .kin. J. clin. Path.

i Plasma g!ucose was determined by the glucose oxidase .;2, 195{[,)5L)1.
Inethod t l.iver ._,qvcogen was isolated 5 acid h\dr_h-zed a C. x. GooD, If. I(R_Z_R and M. So_oow, J. hi,,1. Chem. IoO, 485
and determim:d as ghlcose with g!uo,se oxidase. (lo33).


