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Formation of Cinnamaldehyde from Tranylcypromine by Rat Liver
Microsomes

Suk Kil Hong and Gun 11 Kang
College of Pharmacy, Sookmyiung Women's University, Seoul 140-742, Korea

Abstract — In order to clarify mechanism of the formation of cinnamaldehyde (CNA) in incubation mix-
tures of tranylcypromine (TCP) with rat liver microsomes, the CNA formed under various incubation con-
ditions were analyzed. For the purpose, HPLC method of the analysis of CNA was developed.

The formation of CNA was found to be dependent on the incubation time and the amounts of
microsomes added. In addition, exclusion of NADPH or NADP of NADPH-generating system in incuba-
tion mixtures resulted in the formation of markedly decreased amounts of CNA to 8.5 and 2.4%, respec-
tively, relative to the amounts formed each in a standard system. The small amounts measured were com-
parable to those formed by incubation without microsomes or with boiled microsomes.

The results clearly suggested that CNA is a metabolic product of TCP by rat liver microsomes though
further studies are needed to suggest details of the steps to the formation of CNA from TCP and of the en-
zymatic entities involved in the formation of CNA.

Keywords (] Tranylcypromine, cinnamaldehyde, rat liver microsomes, HPLC.

Tranylcypromine (trans-dl-2-phenylcyclo-
propylamine)2 2 xopul Al3lda4 (MAO, EC
1.4.3.4)8] AAAAVE HF norepinephrine,
dopamine, serotonin 3} 2 AlHeEALd =
=5 7Rz A YEllE Ao
deA e}, 2 o] E2 MAO Ao 71Qlgk
2oz B7slu Al Fd
U eFg-o| FA Bl ZAE globshed] 43
ol siAkAT= 28 =lo] Al @t
3122 A&3 tranyleypromine & i vivo ©)
Aled-Fell A Alleva®= hippuric acidS, gz
Az} 59 dFAlolx N-acetyltranylcypromine
% phenyl-hydroxylated N-acetyltranylcy-
promine & glucuronide conjugate & HZ3 v}
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9119 Baker £%l 2]3}ed ring-hydroxytrany!-
cypromine ©] HARAEZ R o=t In vive o
ARkl ARl AbstaL ] Fa ol Akql
shof AA} ol o 22 P microsome &
£l 93 dAkdTFo] 9$E? tranylcypromine
2 gk R atAol o8| hydrocinnamaldehyde
2 3= o] ZHE diabbAel o3 cinnamal-
dehyde ¢} hydrocinnamyl alcohol ] A =
gt A4 NAMAFHEZA] acetophenone, benzalde-
hyde, - benzoic acid % benzyl alcohol ] ¥4
2 w39t ¢ ¥ cinnamaldehyde £ 33H4
& AHE-¢] hydrocinnamaldehyde 7} WHrtol] 23}
o benzylic oxidation 5% 2% w34l o)
A Aoz Azt=n] 3 AgoiA AR vl
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9] cinnamaldehyde + hydrocinnamaldehyde &
FH F71 F AsAsteiA ] ofste] A= Ao
2 FA35
F8 in vitro WAAREE 71E% cinnamalde-
hyde == tranylcypromine & 2] ZAwio4 F
82 sz} A"}, Cinnamaldehyde ) alde-
hyde 7= AW 23HE2] olw]x]9} Schiff %7
5 AT 4 U Pk ohlels® o] A gl thiol
o A7} 1,4- Arbd oz Tl ¥
A5 A slo] A &4 73zkA] 24 2183 slA)
&3} cinnamaldehyde = glutathione #
) S—conjugatlon A4S 24 mercapturic
acid 3329 7AZo] Rus »f glom 210 Yy
vlo] B-2ql glutathione & w72HA)7|w] =3} o] A
ol 4] A2 shA Agdola g4 5 gle
22 o AW AL O] SAHN Festee)
A7+l o},
upebd] 2 odFol A
tranylcypromine ©2-%¥ cinnamaldehyde ¢ 4
AL #AlE] sketslr] $3ste] cinnamaldehyde ¢
AAS oz wjokzrAdA AHgHozg RAMsum
2 dga o]gld =Ae 2 cinnamaldehyde 9
HPLCol o3t £l & galsioint,

microsome &A4o| &%

Mgy

Alet 2 8 —Tranylcypromine 34193-& Smi-
th Kline & French Laboratories(U. S, A, )&
HE A3 o]ZHE tranylcypromine 34r3<
AH|z=3le] AHE5l9it}h, Bovine albumin, NADPH
4Na(NADPH), NADP Na(NADP),
6-phosphate 2Na(G-6-P), =z2lz glucose-6-
phosphate dehydrogenase(G-6-P DH)+ Sig-
ma Chemical Co, (U,S.A,)olx Festg9
CO 7kt Aldrich Chemical Co. (U, S. A, )l
Al Fisted ARgsldch,  Acetonitrile, water,
methanol, 22|32 ethyl acetate ¥ Pierce Ch-
emical Co,9] HPLC grade & A-&3l9i cin-
namaldehyde (Fluka Chemie AG, Switzer-
land), 2, 4-dinitrophenylhydrazine (2, 4-DNPH,
Junsei), isooctane(Junsei), 8|3 7)e} AJtE

glucose-

FEL ol M Fdshed ARE-slAH
AZ 200g Hele] 24 Sprague-Dawley A 3
AE nFA B G FEAR)Y AR A3
AHgskelet, 23 AE 397k %Skl pheno-
barbital (75 mg/kg, ip) Aeslga HAFE Fo

3 2447} EoF AAX|7] & HEAo = 3|AA|FL
3 FA] 2HE AEslo ARl
717|—84-¢ sybron thermolyne(Olympus,

Japan)2 2 ZAsda B AR &% IR&
Shimadzu model 435 infrared spectrometer &
=431, NMR$S A2 Varian EM-360A
60 MHz spectrometer 5 AH&-8tsich, HPLC &
Waters #+¢] Waters 501 HPLC pump ¢t ab-
sorbance detector model 4415 YOUNG IN/
D520 computing integrator o] $173ke] AM&31%
t}, Sorvall superspeed % AA41E-2]7] (Sorvall
RC 2-B)¢} Beckman L7-55 29A1%217]% A%
3lglom BElRZA Potter Elvehjem type 2] -
2] homogenizer & Teflon A 8-2 AH&3le] H
445 A=A,

2, 4-Dinitrophenylhydrazone 2] &4—Cin-
namaldehyde-2, 4-dinitrophenylhydrazone -
Shriner 59 w1Vl 98] cinnamaldehyde 2}
2, 4-dinitrophenylhydrazine © 2 %¥ 1o ethyl
acetate 2 AAAsIch. mp. 260C (£&,"? 255
C). IR(KBr)cm™!; 1640(C=C), 1620(C=N),
1520 & 1330(NOQO.). NMR(CDCL;) ; & 6.85-7,

04(m, 2H, CH=CH), 7.25~7.54(m, 5H,
arom, H), 7.75~8.03(m, 2H, arom.H &
CH=N), 8.25(dd, 1H, arom,H), 9.12(d,
1H, arom, H).

Wiz sEAd2 AL83 butyrophenone-2, 4-di-
nitrophenylhydrazone 2 #n-butyric acid 2%
Vogel'®2] ulo] 2l3] butyrophenone 2 &
% cinnamaldehyde 9] 73-%-9} FUE wido] ¢
3 2, 4-dinitrophenylhydrazone & L33 F4
EtOH 2 AZAA38cE, mp, 194-5C. IR(KBr)
em™'; 1620(C=N), 1520 & 1330(NO,). NMR
(CDCl;/DMSO-ds) ; 6 0.9~1.4(t, 3H, CH),
1.4~2,2(m, 2H, CH), 2.65~3.16(t, 2H, CH),

7.15~7,.76(m, 3H, arom, H), 7.76~8.2(m, 2
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H, arom.H), 8.2-8, 7(m,
(d, 1H, arom. H),

2t microsome 8| MZ—o|n] ¥ w3} ulH Do uf
2} phenobarbital A3t #FH] FrezHE A=z
sheich, A deke Lowry §9e] wpgdow
bovine albumin & slo AP
CO-difference

2H, arom, H), 9, 25

5 =]
Bt

3

it

cytochrome p-450¢]
spectroscopy ¥ 1o g ZAslodnt, Az T4
Heo gl ek 20, 5mg/ml ]9 cyto-

chrome p-450 ¥2:2 2, 54nmole/mg protein ©]
o9
PN

o|. r‘lO

Bt ZH -3 F vio} T3¢ microsome (0. 3
ml, protein 6,15mg), 0,5M <lAkel=<d (pH
7.6)o] %9l NADPH(1,4m/; 1.2 gmol) ==
NADPH - generating system (1.4m/; NADP
1.5umol, G-6-P 15umol, G-6-9 DH 3 unit,
MgCl, 15umol)® Sw4l =9l tranyleypro-
mine(0,3m/, 1,5gmol)& 7}aled A -F3 2,0
ml 2 3poieh, o] 7g AE 484 3047k 37C
off 4l wjokzl & FA] 78k 40% perchloric
acid 0,5m/ & 7}3ld kg5 a2

Microsome % % wfofA| 7kl W2 cinnamal-
dehyde ¢ A4S slelslr] 948 2402 micro-
some k& 0, 0.03, 0,06, 0.1, 0.2, 0.3m/ =
W37l Aalef wiokAZS 0, 5, 10, 20, 303
2 H3A7] AAE A 20 Azt o] o
Z84+F NADPH & AH&35k4

wfokzAS WAL xE4AZ NADPH

% NADPH -generating system 2 A3} 3¢
of HafAl 7hsbA] g2 A4,
tranylcypromine % 7}skxl k2 A, 2Eln
100°Coll 41 10%-7F ¥2¢] microsome 2 AH&-3F A A
£ 247 AN Xﬂ_a_o}oj“’% NADPH-generating
system & AR&-gF B9 2EAE JlEiA ¥ A
A= NADP uh& #9217},

&4 AHAMe| M=-Perchloric acid &

7zk 234F

A

gle A (2500rpm, 10E)3ted =RAAE
AAZ F ASN 2,0mlE HI HEIFE

A¢l butyrophenone-2, 4-dinitrophenylhydrazo-
ne ¢ methanol ¥4(0.2mM) 0,1m! % 7}5k1
NADPH & A& 7%ol& 0.8m/ 6M HCl el
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*%4] 2,4-DNPH (10 gmol)-¥, NADPH-generat-
ing system-5 AFEEF 7ol 2m/ 6 M HCl ol
4] 2,4-DNPH (30 gmol)& A 7}5ke] 3027k
vortexing & 3 A-2olA 1417} WA F . 4
7tz YF HAsAct, of7lel NADPH & AHE-
3} Ao 7A-%E 10M NaOH 0.7ml % 2.5M
Na,CO; 0.25m!-% 7}stz, NADPH-generat-
ing system & A3 #AY 7A$-E 10M NaOH
1.5m/% 2.5M Na,CO, 0.1m/ % 7|3t} pHS
A5z 243 3 NADPHZ A3 7$ole
isooctane 4m!/, NADPH-generating system &
AH2-3} 749 isooctane 6m/! & 557k vortexing
sted 23] FZsk AR (2500 rpm, 10+4) 3}
o] 1sooctane1° Fe]ste] 4 Na,S0,% A=
3 5 60ColA AAsfrE sl 1 FAE
ethyl acetate 0.2m/ ol &3] 4]7 —"'&:“74%4] S
o}, Az3 FAE W0/ A F¢lste! HPLCE &
Asleict,

ekl 24 100CoAAM 1082F #el 5 474
3} microsome 0.3m/, NADPH &} 1.4m/ %
Z540,2ml o] Zg-golol 0, 0,05 0.1, 0.2,
0.3, 0.5mM¢] cinnamaldehyde 2] methanol
Lol (0, 1mlAE 72 7lsted AA S8 2,0ml =
g & ZA) W2EE 409 perchloric acid 0,5m!
2 shetod B4 A AlzAleh A wer A
2] a}o] —f’t-’wﬂﬁi"/}

HPLC 24 —Waters #%4l uBondapak Ci,
(10 gm, 30cm><3.9mm i.d)#EE ARgstge.
© 254nm UV ZAZ7]15 AREsle] 14318, o
FAo 2 acetonitrile 3 & 60 40(v/v) EgEH
£ A8l §4 1, 5ml/min 2
we gk 1500 psi vt AE719 A== 0,05
AUFS 9o s8] $A42 A2 °*W sioich
Azt she BHe W3
Eolo] v[2A] A4kt

AL ol

AMefof stz gl Ziz2kMo| =AM —Microsome &
Z9}e] wjok Z3tol Foll A E cinnamaldehyde
o] 4.2 Pl = acetaldehyde o £-4193} fA}



150 ;;éyg.z}zig
[ ﬂw il nm 2.6
@) ® © o 201
g
LS. <
IS, o 1.0
<
D
A
L | ! e —
JJ N ) 0 10 20 30 40 50
clo> Ig Ig Ig .8 <|°> b= '8 'g (min) Cinnamaldehyde (nmole)
s g 8 © S S s g g Fig. 2—Calibration curve for the analysis of cinna-

Fig. 1—HPLC chromatograms of analytical samples
from (A) incubation mixture deleting tranylcypro-
mine and without internal standard (I.S.), (B) above
incubation mixture (A) spiked with cinnamaldehyde
(CNA, 20 nmole) and internal standard (20 nmole),
and (C) whole incubation mixture spiked with
.internal standard.

37 2, 4-dinitrophenylhydrazone =42 3}
pH8 H=ollA isooctane FEAol 2ls 4 7
iﬂ%% Zﬂiiﬁkﬁ HPLC = éééiﬁ}git+. ’rranylcy_

oro
o

promine ¥ WFIFEAL 7164 micro-
some zke] ok A9 chromatogram -2 Fig, 1
(A)oll el HF-Z2FEA 20nmole 7 7
cinnamaldehyde 20nmole-2 7}8+ 7A4l¢] chro-
matogram < Fig, 1(B)oll vFehigict, AA| tra-
nylcypromine -2 microsome 3} i} & yHIF
AL JIsle] A= A9 £4 chromatogram
< Fig, 1(C) ¢} 2o},

Cinnamaldehyde hydrazone #4¢] Wi-3F
2224 722 aldehyde F24 m-OH, p-NO,,
p-acetamidobenzaldehyde &+ ©=g+  ketone o
2. 4/-methoxy, 3/,4/-dimethoxyacetophenone
¢ hydrazone-2 A|lz3le] AEsIgot HAEI
HPLC #4 =70 WA £33 3= &

3tslx] ¢9kth, Propiophenone 3  butyrophen-
one® hydrazone® 73-9v APTEo| 7&d
HPLC ¥4 =ZolA cinnamaldehyde hydra-
zone ¢} retention time (t.)°] 13, 158316 uvla]4]
Zhztoll di&l t, 14.3%, 19,6202 ol BA¥

+ 991} propiophenone & o[z Xz

FA=A

maldehyde. Calibration curve equation (0-50
nmole range): y=5.112 x(r2=0.999, y = peak-he-
ight ratio, x=concentration).

olol

7} A SkA ekgkrh,  uwhelA butyrophenone
hydrazone & WH-IFEAE AR5 A-2olA
hydrazone 34 520} aldehyde o] =]l w& A
$ 3#%led butyrophenone-2, 4-dinitrophenyl-
hydrazone =}l 2. vljof &gtollof] 7}alodct,

A ekA]e cinnamaldehyde 5-50 nmole 35
oA HEFFEAFL] Flo]a Fo| u|l2A 24

5]

=3

sl (Fig, 2), 945 E33l= 71€7] 5.112¢
2 A-E dgda o] uwl AlaAG r2=0,9999] £ A

o

IAE eI,

4o sz ¥ uigAlZioll mE cinnamalde-
hyde 2| &AM —Microsome T4 FEH3H

£ cinnamaldehyde &} 442 Fig, 3o el
ek, &4 FE7F kgl wheb 24 0,06
m! AHA)742) &= cinnamaldehyde & A4do| F7}
o oAty FxoM= w5t SRS HA
cinnamaldehyde 9] A4Jo] ZrA=lolc}, BAH 2
B¢ cinnamaldehyde & F4% 0,06 m/ A2
319 ol 19.6nmole°|gZ 0,3m/ e ZTFulek
z7oll4¥ 11, 7nmole €| cinnamaldehyde 7} &
Ao, =23 54F el @2 Hfol= 0,41
nmole ©] TE= e},
wox] 7t W3le]l whE cinnamaldehyde & 434
Fig, 4ol elhsich, wloksix] @2 Az
66 nmole ¢ cinnamaldehyde 7} F&= 9w 58
7t ez 4 11, 6nmole 2] cinnamaldehyde
7t AA s en] 208 vl G IR & 2L kel A

i

2

L
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Fig. 3— Formation of cinnamaldehyde from tranylcyp-
romine by various amounts of rat liver micro-

somes. The incubation mixture contained 1.5 gzmol
tranylcypromine and 1ml microsomes is
equivalent to 52.08 nmole cytochrome p-450.

°of Ao 308 FFwlokzAelAE 10,5
nmole & 7}4 =g},

E449 w5 9 vl 7ke] wel cinnamalde-
hyde &] AAJzko] Wisl=l= Ao 2 Mol cinnamal-
dehyde & &49] 2lgol] 23] = chalapAo] o)
A e golgd 4 gladd, a2 Ag &
AE AREEIA] e A9 vidkS Bl 9k A
NAE viek A=l A wioF 2 28 AH) A=
# Fol tranylcypromine &) 334 a0 ,] Els
o2 AR, DAFE o4k F49L A
S5 wheh, aejm AR oAb wlokstel
cinnamaldehyde o] 4do] Z4mE= AL cin-
namaldehyde o 43} A== dalgp4o] o3k
e AR widgale] AAelA Fxle] ok

o] 7] whiiql Aoz Aztgic)

HHLZ=2 #3tol @E cinnamaldehyde 2| &
d-x842 NADPH % NADPH-generating
system-& ARE-3lo] wikzAL WFAAA cin-
namaldehyde o] AAzS HAsgn o Axs
Table I vieliigl _\L::“H Fz7lellAl A=
cinnamaldehyde ¢} <& NADPH & A3 7
-, 11.10+0, 80nmole ©]%1=. NADPH-generat-
ing system-$ AREE 79+ 17.11+1. 58 nmole
ol3it}, o|A& AH&-d tranylcypromine & 0,74
H 1,14%00 s s ofole}, #ojA] AL £A

oa g
A7l microsome & *H-541v} microsome & A

A
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Fig. 4—Formation of cinnamaldehyde from tranylcypro-
mine during various incubation times with rat liver
microsomes.

Table I—Formation of cinnamaldehyde from tranyl-
cypromine by rat liver microsomes under
various conditions

Cinnamaldehyde

Experimental conditions formed (nmole)e

NADPH
Standard incubation?
NADPH omitted

Microsomes omitted

11.10+£0.80 (100)
0.94+0.15 (8.5)
0.401+0.06 (3.6)
1.48+0.24 (13.3)

Tranylcypromine omitted 0

Boiled microsomes¢

NADPH-generating system

Standard incubation?
NADP omitted

Boiled microsomese

17.11+1.58 (100)

0.41+0.09 (2.4)
0.66+0.38 (3.9)
Tranyleypromine omitted 0

@ Results are mean values+S.D. (n=8) with percent-
ages relative to that of standard incubation in paren-
theses.

b The standard incubation system (2.0 ml) contained:
microsomes, 15.62 nmole cytochrome p-450; tranylcyp-
romine, 1.5 ymol; NADPH, 1.2 zmol or NADPH-gene-
rating system consisting of 1.5,mol NADP, 15umol
G-6-P, 15 mol MgCl,, and 3 unit G-6-P DH.

¢ Boiled at 100°C for 10 min.

3 AR e AxlolAE TRk AelA A
AEE %9 3~13% A=< cinnamaldehyde 7}
A=y, 28] tranylcypromine & 7FshA] &
2 wjoF AAloll 4+ cinnamaldehyde 7} & A



152 +44.
A ¢k o]A 224 cinnamaldehyde & #4]
of Hall EAo| ¢l&-& 3elsoirt, NADPH =+
NADP & AF&3HA] @ohg wlolle ZFuokz7del
A AAEE o9 85 =W 2,4% dEEH=
cinnamaldehyde & A4do] A=t oA

microsomeol| 93 cinnamaldehyde ]
NADPH ol 4743 &3 veble Aol

Cinnamaldehyde &| 4M7|™ —Cinnamaldehy-
ded Aol a4Y 0.06ml AEAZA F7Fs)
% A3 NADPH 7 Ha4doz Hedlvf= 7o g
3ol cinnamaldehyde + tranylcypromine °ji}
o tiAbEe] sheE FalabEelEta s|Rvhe
| H-3o] microsome FA49] zhgo| o8 FAEH =
2ol Al dialell 93l cinnamaldehyde &
w3ty 4 = 73 3HEE  hydrocinna-
maldehyde |7} AJA| 2 tranylcypromine 3} hy-
drocinnamaldehyde ¢] Schiff 7|+ micro-
some %k Aol ZAZH w} A}, ” Cyto-
chrome p-45001 23k benzylic oxidation-& %
oled#} gle.m ! hydrocinnamaldehyde 7} cy-
tochrome p-45091 28} benzylic oxidation® &
el Aol ¢l#l cinnamaldehyde 7} A=+ A
o8 A7},

Hydrocinnamaldehyde & wokz73 pH7.6
o4} tranylcypromine ©} 3}shd o2 Hajso] §
A5 Ae] #elsglom? Walborsky 9 Ron-
man'®l 23] 1-methyl-2, 2-diphenylcyclopro-
pylamine 8] 7%l R Zz o] 7] <37]
Aol 4] cyclopropyl 27} AojA b  tranyl-
cypromine & pK 7} 8, 13012 AR Z Hol® 4}
23} wljokz Aol A tranylcypromine &} 3H3kd B
&l 93l hydrocinnamaldehyde 7} 449 4 3l
t}, Tranylcypromine ©2%& hydrocinnamal-
dehyde & HAsHE ety Falagz ooy
8 cinnamaldehyde & #43le ASA F o
A o] wigEE AAIARIR = A ot &
4ol 213 hydrocinnamaldehyde & 4F3}2H4 o]
uhg4t  AMciAebd  hydrocinnamaldehyde +
FA] FeAFERA FER ool FA=T oA
microsome ©| 2-&-3le] 5ol ZtHe] cinnamal-
dehyde & dAsh} 2% A4 Alstabgel o3 A

A% cinnamaldehyde & ¢ko] 7+4=|nd FAlol of
AabEol o FAzge] Al o3l cin-
namaldehyde &} %}o] t}& 7tad Qe Ao
2 A7 9l

b4 A= cinnamaldehyde o 471 A&
hydrocinnamaldehyde | benzylic oxidation o]
o}3} Ao} 0|9} EAlo]| tranylcypromine 3 H4
oto] A Ao 7 AAE i 4 gt
Tranylcypromine ol ]3 MAQ &} zpeiAle]| 9
3l cinnamaldehyde 7} A =o] Xy w} gz
A A microsome # 2 MAO+ 284 =
NADPH & 422 3 4 glrhe Zlo] xuse] §)
om0 B AdolA] 2EALE ARSI B el
cinnamaldehyde 7} A<l A=A e Rez B
o} cinnamaldehyde &) 342 cytochrome p-450
o 98 benzylic oxidation# §Alel MAO ¢
A gol| o Aoz AN 4 9ot 2AEdeE B
£.9] wiFol HBajAE 7 Tae AYAQ] JAAE
ALd 29 AAG A7 Hesid, =%
cyclopropylamine & cytochrome p-4509] =M
AR A 2A B3E w} glemz2 MAOSH 74
3 7}" o 2 tranylcypromine ©] cytochrome
p-4502] AAAdAAZ #83le] cinnamaldehyde
7t AL s wjAE 4 et tranyley-
promine ¢| cytochrome p-450¢] 2HdAA 2 2}
$3517] kerkE Ax 2oy vl glon g Frjs)
# o&eh,

z B

8% microsome # tranylcypromine £] i %ol
A} A=l cinnamaldehyde ¢ AANAE £
3| 3}7] 98t cinnamaldehyde 8] HPLC ¥4}
He sglsigion] oz wjdzAdA AAse
cinnamaldehyde & #48}gich, = Azt w7
o microsome %] 7)ol ukE cinnamaldehyde
Ao F7+ AYRAE AAsigler] NADPH &
A|2)A7] 739 51 NADPH-generating system il
A NADP & A2A]7] 7$ol EF2719] 8.5 %
2.4% = ¥A3] 7t4% cinnamaldehyde 43
stelaiole}, ol2lgt Ak microsomes 7Hs)
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2 97t #4<l microsome & AHEEA]9}L §-A15t
AEe] Aoldrt, o]2{3 A 2R cinnamalde-
hyde = microsome Z ol 213} tranylcypromine
o] 4lsb tfARAE-Q]-S- al=3 Syl et o A A el A 9}
2E5he i) Aslods Fr] AAG Ao e
3,

ALl 2

+ =L 1980 s FuEAY eI
Sl A5 E2 A e Faele] sl s
el k= eh,

= #
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