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HE PHOSPI!OIIYLASE ENZYME which cam- which increased the enzyme activity as compm'ed
lyzes the conversion of glycogen to glucose-l- Loa sa_ine solution which served as a control. Even

._spha.:e has ])ecome implicated reeen,qy in some diis _as achieved with a rather drastic treatment,
<' important biochemical and physiological fune_ions ic> administration of subconvulsive doses to rats

}: of the organism, eg, contraction of the heart, _' ' pro- starved 24 hr.
ducti(m of tLc cort icoids by the adrenal cortex.: .... The two substances found to depress the activity
etc. These and some other biochemical and plmrma- were dextro amphetamine sulfate and epinephrine.
cologieal phenomena have suggested possil)]c in- OI: these two, the amphetamine was more powerful.

: ; voh'emcn< _ of the phosphoryhzse enz\,mc of the O_her substances tested, it, cortieotropin, cortisone,
' brain in the svntt',esis of norepinephrine. _ [f such is hydrocortisone> and ehlorpro_ 'ine had no effect.

the case, the effect on the phost?horylase enzyme According to the results oouJned, reduction of
would affect tLe transmission of nerve impulses, phosphorylase activity is associated with two any
and, hence, mental phenomena, ict),-producing drugs, amphetamine and epineph-

i Investigation was begun, therefore, to search for rine, which are closely related structurally to the
! substance.,; whicl_ affected the enzyme level of the psychotogens, mescaline and adrenochrome. On the

brain in _ivo. T!:e work which has been doac so o.,_el hand, increase of phosphorylase activity is re-
:, far is ,t preliminary study in an attempt to substau- iated to insulin, which is 'used in the treatment of

elate the h.vpoth_,sis. This communication is not in- raental illness. The fact that these three drugs,
tended to offer proof of the hwmdmsis. Neverehe- which are closely associated with mental ilJness,
less, rcsuks oi_tai'aed suggested a correlation be- aEcct the phosphorylase level indicates that there

• ' tween the phosphorylase enzyme and mental illaess, may be a relationship between the phosphorylase
"This invcstigafion consi:_ts of two phases of ex- enzyme and mentalillness.

periments, diffei'iq<-_in the method of phosphorvlase The above tentative conclusion was strengthened
)_: determination. In both phases of work albino rats by results of the second phase of the investigation.

of \Vistar strain were used, being fed or fas<_ed in Secoml Phase.--The plmsphorylase determination
• the tTrst p_ ase and fasted in the second phase. The of the second phase was conducted wid_ a method

fasted rats were deprived of food for :24 hr. Alx)ut wl_ieh was perfected in our }aboratory. By this
: 45 to 75 rain. after injection subcutaneously with motived, the stability of the homogenate is assured

test d'.'ugs, rats were kille,d with an overdose, of and hence practically devoid of artifacts.
ehlor()for:n. The brain was removed :,s quickly as The experiment was conducted in such a manner

: possible and put in deep freeze. After eomol"_e._- that statistical evaluation of the results can be made

• freezing the brah_ was processed for phosphory]ase bv pairing each observation of a treatment group
determination, with the corresponding observation of the control

The phosphor)'lase enzyme exists in two forms, group. This was done as follows: Since there were
the ' "vace c form a and the inactive form b, in dy- four groups including control, four rats, each be-
namic cquiiibri,,m_ in rive. The phosphoryk,.se assa.v lo_,mzn<_to different groups, were treated and proc-
in the absence and presence of AMP (adenosine-5' essed in one day and assayed all in one day, the

• phosphate) is a measure of the active ,o_,n a and next day, or a few day's later. Stability of frozen
the total c,._zvmc respectively. The activity level of samples was assured by previous studies. The order
the enzv:ne, is c:,:pressed in absolute values of the a of treatment, processing, and assay was altered de-
and ':he,toh<'t enzyme as well as in per cent ratio of liberateiy in order to cancel any variation. The

a to :eta' c::zvmc, drags tested were d-lysergic acid dietLvlamide
'' "['_ . 1 •

['icst P,<_,._e.-, ;'_ephosphorylase determination of (LSD-25), 2-bron_-cl-lysergie acid dietnylam_de
: _ the fi_.,cphase was made with a modification of the (BOL-14S), and mescaline. The conh'ol group re-

mete,ca us_;d l_), tless and Haugaard] The results ceived a saline solution. The dosage range of L-D-
:_; of the first phase are shown in Table i. 25 and BOL-148 was i to 2 mg/kg. That of ,_:-

()f tile drugs tested, insulin was the only drug caline was 50 to 100 mg/kg. All drugs ',r, :_ ..... administered in a volume equivalent to 0.5 ini/'!i_;)

i )rs. h-ire and Mr. Sinunol_ds ,II't_ Bcscarch Biochemists at the Vet- gm body weight.
' LSD-25 and mescaline are known psvchotogcnicns Admi;dst;ahon IL_:,idtal. .

}i lead la'f.r,' the t'ai.'l on Psycl,oplmrmacolog... Role Perceptions, substances while got-148, which differs from LSO-.,ctions, and Gl•_lltiiOll&t123. all the lllfli Alll?tl:.iI Meeting of/ the

i ,mica,, M,.dhal Ass,,chdion. Chicago..l,me :27. t962. 25 only in having one atom of bromir_e attac eo to
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Table 1.--Effect of Various Agents on Phosphoryiase Activity of Rat Brain in Vivo

---At,IP (A)* + A_.P (_,_ Ratio

Animals, Dosage Range Fcd (F) or (Phosphorv:- (Phocphorv!- f_
Test Substances P;o. per Kg Starved (S) ase Units) ase Unit_) _,

solution (v,,'mtrol) ............................................. 31 5 n:I Mixed P27 21S 5s.2

u !<-:_2 url!ts 37 or I>:_,"t!3 ' S 335 2'.!?, n!l._

. !-.\ r HDTI_!{tt TII!Ilt_ ...................................................... £ 5-7(t l!I o" _ ]/):!i t "2211 ,lfl. l _

!C',dr'.,':du'ine .......................................................... " :2.5-5 me s J.t] !,_ 2:?{) /,o.7,g

!_"_* .... ....................................................... (; >_-'2'_ unit_ F 123 221 ,'5.7,_, ,_,'o:'l ]!'_tropitl ........................................................ _; __'2t>l:::it S % !24 ".2!4 5g.I

!i_:;iI My,!r_,eortis(me ...................................................... :, "_,,um_ s _eo "_'_s -,7..'_

* ';,r,sldlory!:l,;e doterlllinatiort without udde,,1 AMP. :_i_':,3i ':tr!t _t test).
+_.q)O-,l)horyhlse det_rndnai:[on witil added AMP. _j'tiaq;]y si:,m!fieant (t te_t).

, Table 2.--Effect of Hallucinogenic Drugs on Phosphory!ase Activity of Rat Brain in Vivo

,;_:_ -- Ar_IP (A _, ,4- Ar,le (_! Ratio

] An!reals, Oosn_e F.a kqe (Phosphory_- iPhosphoryl- A

i Test c ,'v:t_nccs Mo. per I{g ase Unitsl ase Uuits) I:__ lOO

• l Sill n ' solution (control) ................................................. _:t 5 II_l ]£.5 Iv] 6!).0

;_ L_D-25 .................................................................... 1_ _-2 n_a l]_,* I(;:-"t 67.0

}7 BOI,-148" ................................................................. 12 1-2 II3K 12£ 1,<:-_ (19.7

t 3Ieseallne ................................................................. >2 :, _-]_'_ n_' i:> ]i<' (_:;._+

,_ *Included to sh,,w eo>tra_t with LSP,-_7,, tS!,-'r<Hea:it (,t:_tNtieal malv_!_ by pith'in,-,

;{ ;'Slgnitleant at 1% ]eve]. ,,!,<,,r'v;it!clz_ urn! _IsinW t teq).

its nucleus, is not a psychotogen althongh both genie drugs, mescalSne and LSD-25, and certain
LSD-25 and BOL-148 have a strong antiserotemn anx/cty-produeing drugs, amphetamhm and epine-
effect on some smooth muscles. If it can be de:n,:m- pl_r/ne, caused depression of the pl,>spl:orylase en-
strated that LSD-25 in a very small dose and rues- zyme, v,',meelevation of its activity was associated

,

ealine in a somewhat larger dose inhibit the pho_- ,.vit_..,,insu]/n.r a ,drug,used in the treatment of mentalactivity while BOL-14S does not, it ]s a um, ess. BO_-I,aS, ,,v]fich is an a_!aloguc of LSD-25,

_ phorylaSeverystrong indication that abnormal mental phe,- without any psvehotogenic property, had no effect' l,ol)-zanomenon may be causally relateo to depressed whatsoever on the enzyme. 5torcover, o _" was
*_ phosphory]asc; enzyme. This is precisely what imp- off-co'tire in _ very srnali dose. From c'o_)sideration

} pened. Both LSD-25 and mescaline depressect the of al! these facts, it was conc!uc',ed tlmt ti_c pnos-
_1 phosphorylase enzyme wlfile BOL-14S bad no effect plx)lyJase enzyme may be fl_;t)!/cated in nwqtal
_, whatsoever. Moreover _u-za was effective in a ;lmoss.

*"1 dosage range (,,f I to 2 mg/kg, a fact ,,'tnieh reflects Veterans a,,imi'aiytr,_tion Hospital, Northport, Lon_ Is-
the extremely small dose required to produce a ]a,d. N.Y. (Dr. h/ye).
hallucinogenic effect by LSD-25. Lower limit of Sandoz Plmrmaccuticals Division, Sandoz Clwmica]

'_ the effective LSD-25 dosage was not pursued. \V_,ks, Inc,, Ha,qover, N.J,, supplied the LSD-fi5 and
, Table 2 shows the effect of LSD-25, BOL-I48, BOL-148 nsed in tiffs iwcestlgatio'._. '
'_' mescaline, and saline solution on the phosphoryJase Genericand Trade Names of l)rugs

,activity level of the rat brai_. Of the drugs tested, Dextro amphetamine sulfate-d-An@'tasld. Dexedrine Sul-

LSD-25-treated rats had the lowest ]evei of phos- /ate, Dextm Amphetami,w Sulfate.

phorylase activity on the basis of absolute vahtes. CorticotropiP.-Acih, Achiar, Corlicotropin.Cortisone :,,co!ate-Cortisone Acctale, Corto_en Acetate,
The activity of 1)oth tim active form a and tlm total C,,,_o,e Ac(,_,',_,.
enzyme decreased. Compared to the saline-soluffon- Hydrocortisouc-Cortcf, Coriifau, Cortt:il, t/{Icortoh',, tl{i.
treated gronp wJfch served as a control, tlm depres- drocortonc.
sion was highly significant. IIowever, the per cent C}_l,)rpromaz_ne-Thorazi,e.
ratio was not significant because both the active References

form a and the total enzyme decreased together. 1. liess, M. E., and Haugaard, N.: Effect of Epi_,ephrine

i " ' " _ PI (:sphorylase Activity of Perfused

In tile mescaline-treated group only the active form and Ammop_y]tme ot_
a dropped and consequently the per cent ratio de- Contr v,,ting Heart Muselv, .l t'harmacol Exp 7'lu'r 122:1G9-

l creased. The decrease was significant at 1% level. 175. (Feb) 1958._ Kukovetz, \V. R., et ah Actkm of Sympathomimetic
The inhibitory c':-'etof LSD-:25 and mescaline -

; on the phosphorvlase enzvme of the brain and the Amines (m Isometric Contraction and I'hosphorylaso Activity
! " " 'R (ff Is.'_iat('d,..llat. I/cart, ] Pharmacol Exp T]wr 127:]22-127&bsenee of such effect in .BOL-I-,_ strongly suggest (Oct) io5 °
'! that the inhibit/on of the phosphorvlase act]v'tv is .3. !tavnes I1. C., Jr., and Berthet, L.: Studies on Met'ha-

" ' " nism of Act/on of Adrcnocortieotropic Horm(m(,, ] Bhd
; _ :d': _mehow involved in the }m]]ucinogenic properties

ch(._ 225:1],%-124 (Marc.h) I937.
, e LSD-25 mad mcscalip, e. 4, i Iawvss, 1_,.C., Jr.: Activation of Adrenal Iqmsphory-
!' _ " "" Conclus_,on /ase by Adrcnocor'.icotropic ii'ormone, J Biol C]mm 23;}:

1220-1222 (Nov) 1958.

investigation showed that known hallucino- 5. Iriye, 57'.T.: Unpublished stu(ly.
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