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GREEN, R. A., J. D. BARCHAS, G. R. ELLIOTT, J. S. CARMAN AND R. J. WYATT. The tryptolines: effect of 
intraventricular administration on spontaneous motor activity of rats. PHARMAC. BIOCHEM. BEHAV. 5(4) 383-385,  
1976. - The pharmacologic properties of the tryptolines, hindered analogues of the tryptamines, were studied behaviorally 
in rats. Following intraventricular injections, it was found that spontaneous motor activity decreased markedly during the 
initial 25 mins when compared with saline. Since both the tryptofines and tryptamines have been shown to be inhibitors of 
5-hydroxytryptamine uptake, it may be possible that these compounds are acting indirectly through an effect on the 
serotonergic system. 
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R E S E A R C H  in to  h y p o t h e s i z e d  biological  m e c h a n i s m s  
unde r ly ing  sch izophren ia  has,  in t he  last few years ,  focused  
cons iderab le  a t t e n t i o n  on  t r y p t a m i n e  and its derivatives.  In 
par t icular ,  a n u m b e r  of s tudies have cen te red  u p o n  O- and  
N-me thy l a t ed  p roduc t s ,  such as the  ha l luc inogen  d ime thy l -  
t r y p t a m i n e  (DMT) [11,  15, 16] .  Recen t ly ,  a t t e n t i o n  has  
been b r o u g h t  to a n o t h e r  class of  c o m p o u n d s  - the  
t ryp to l ines ,  or t e t r ahydro-~-ca rbo l ines  [1,  2, 8, 14] .  One 
in te res t ing  aspect  of these  c o m p o u n d s ,  as i l lus t ra ted  in Fig 
1, is t ha t  they  c o n s t i t u t e  s ter ical ly h inde red  analogues  of 
the t r yp t amines .  The  i m p o r t a n c e  of this  s imilar i ty  is clearly 
i l lus t ra ted  in the  f ind ing  tha t  t ryp to l ines  are p o t e n t  
i nh ib i to r s  or 5 - h y d r o x y t r y p t a m i n e  u p t a k e  in ra t -bra in  
h o m o g e n a t e s  [3, 6, 7, 12] .  We, the re fore ,  dec ided to 
co mpa re  the  effects  of several t r y p t a m i n e s  w i th  those  of 
the i r  t r y p t o l i n e  analogues .  Fo r  this  purpose ,  we m o n i t o r e d  
changes  in s p o n t a n e o u s  m o t o r  act ivi ty  of rats  receiving 
in t r aven t r i cu la r  in jec t ions  of the  c o m p o u n d s ,  since this  may  
offer  a behaviora l  index of  the  cent ra l  pha rmaco log ic  
p roper t i es  of these  drugs. 

TRYPTAMINES TRYPTOLINES 

R- R- 
-H TMYP'rAWINt -H T~YPTOL,NE 

-OH 5-HYOROXYTRYPTAMINE -OH 5~HYDROXYTRYPTOLINE 
-- OCH 3 5-"ETHOXYTRYPTAWiNE -OCH 3 5-WIETHOXYTRYPTOLINE 

FIG. 1. Structural similarities. 

METHOD 

Animals and Procedure 

Twenty-f ive  male,  Sprague-Dawley rats  (Zivic-Miller): 
weighing a p p r o x i m a t e l y  210  g, were s tudied in a repeated- 
measures  design. A p o l y e t h y l e n e  cannu la  was surgically 
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implanted  into the right ventricle of each rat (2.0 mm 
lateral, 2.0 m m  poster ior  to the bregma, and 3 . 5 - 4 . 0  mm 
below the surface of the skull), and one week was allowed 
for recovery.  The posi t ion of  the cannula was verified 
histologically at the end of the expe r imen t  by inject ion of  5 
ul of dye just  prior to sacrificing the animal. Each rat was 
housed separately th roughou t  the expe r imen t  wi th  food 
and water ad lib. A cons tan t  t empera tu re  and a 12:12 
l ight:dark cycle (lights on at 6:00 a.m.) were mainta ined.  

Each rat served as its own control ,  receiving a d i f ferent  
drug on each of seven trials. The t ime of testing was held 
cons tant  for each rat on successive trials (either at 9 or 
10:30 a.m.) and the order  of  injections was systematical ly  
counterbalanced.  A 3 or 4 day intertr ial  interval was 
allowed for tissue clearance of the previous drug. The drugs 
to be injected were dissolved in sterile saline and adjusted 
to a pH of 6.5 to avoid precipi tat ion.  All doses were 50 ug, 
delivered in a volume of  5 ul via a 50 ul Hamil ton 
microsyringe. The drugs included saline (control) ,  t rypt-  
amine, t ryp to l ine ,  5 -hydroxy t ryp tamine ,  5 -hydroxy- t ryp-  
toline, 5 -me thoxy t ryp t amine ,  and 5 -me thoxy t ryp to l ine .  

Horizontal  l ocomoto r  activity of each rat was mon i to red  
in an eight-celled mot i l i ty  meter ,  utilizing infra-red sensors 
(Motron Co., Sweden)  [10] .  Immedia te ly  following the 
intraventricular  inject ion,  the rat was placed into the 
moti l i ty  meter .  Light beam crossings were counted  and 
automatical ly  recorded  on print ing counters  at 5 rain 
intervals for 1 hr. At the end of the hour ,  the animal was 
re turned to his cage and the data tabulated.  

RESULTS 

Analyses of variance (ANOVA) were pe r fo rmed  for each 
5 min interval. Fol lowing the finding of a significant overall 
F ratio in the ANOVA, a Dunne t t s  t- test  was used to test 
the significance level of any part icular  t r ea tmen t  compared  
to saline controls  [ 13 ]. 

Regardless of  the t r ea tmen t  condi t ion ,  overall mot i l i ty  
of the rats declined rapidly during the first 30 min. 

Al though the variability was high, all of the drug t rea tments  
enhanced this decline during the first 15 rain compared  to 
saline. When the data from a prel iminary s tudy (N = 22) of 
5 -hydroxy t ryp to l ine  and 5 -me thoxy t ryp to l ine  are com- 
bined with these data, the dec rements  in activity are 
significant th rough 25 rain (Table 1). Compar isons  be tween 
the t ryp tamines  and their  t ryp to l ine  analogues showed no 
statistical differences.  Beyond 25 min,  no significant 
differences were observed. 

DISCUSSION 

Al though there were no significant d i f ferences  be tween  
the effects  of the various drugs, it should be no ted  that  
5 -hyd roxy t ryp t amine  and 5 - m e t h o x y t r y p t a m i n e  produced  
the largest dec rements  in activity,  fo l lowed by a slow 
increasing t rend toward  the contro l  levels. In contrast ,  the 
remainder  of the drugs p roduced  a monoton ica l ly  de- 
creasing curve of activity,  similar to, a l though steeper than,  
the saline activity curve. It could be argued f rom these data 
that  the observed dec remen t  in activity might be a 
non-specific effect ,  unrelated to the drug. However,  the 
lack of di f ference be tween  sodium creat inine sulfate,  a 
control  for 5 -hydroxy t ryp tamine-c rea t in ine  sulfate injec- 
tions, and saline in a prel iminary s tudy,  tends  to d iscount  
this possibility.  Fur ther  s tudy of this alternative is needed.  

Since bo th  the t rypto l ines  [7] and t ryp tamines  [61 have 
been shown to be inhibi tors  of  5 -hydroxy t ryp t amine  
uptake,  it is possible tha t  these c o m p o u n d s  are acting 
indirect ly through an effect  on the serotonergic  system. 
Fol lowing IP inject ions of  5 -me thoxy t ryp to l i ne  brain sero- 
tonin concen t ra t ions  were significantly increased in one 
study [4 ,9] .  However,  ano the r  s tudy in the same labora- 
tory showed no change following intraventr icular  adminis- 
t ra t ion [5] .  The specific mode  of  act ion will require fur ther  
study. It will be of  particular interest  to see how the 
t ryptol ines  affect  the systems which are involved in the 
regulation of  serotonergic  activity, including mechanisms of 
synthesis,  uptake,  storage, release and metabol ism.  

T A B L E I  

MEAN ACTIVITY -+ SE PER 5-MIN PERIOD 

Saline Tryptamine Tryptoline 

Group 1 N = 25 
5-Hydroxy- 5-Hydroxy- 5-Methoxy- 
lryptamine tryptoline tryptamine 

5-Methoxy- 
tryptoline Saline 

Combined N = 47 
5-Hydroxy- 5-Methoxy- 
tryptoline tryptoline 

5 Min t + + t t t 
Mean 73.92 53.44 48.20 52.52 54.88 49.60 57.96 
SE 4.31 5.77 4.00 4.82 6.11 4.06 5.67 

I0 Min * t * t * 
Mean 37.24 26.96 22.04 14.72 22.08 12.40 24.28 
SE 5.27 4.96 4.39 2.79 4.08 2.98 4.95 

15 Min * t 
Mean 28.16 22.40 22.64 14.84 18.72 13.36 19.40 
SE 3.75 3.33 3.55 3.54 3.01 3.26 3.19 

20 Min 
Mean 26.36 21.00 16.72 16.16 20.52 I7.04 16.76 
SE 3.46 3.50 3.17 3.53 2.95 3.98 2.86 

25 Min 
Mean 18.80 21.92 20.92 19.96 18.84 II .88 19.64 
SE 2.53 3.12 2.68 3.40 2.89 2.72 3.70 

+ 

71.79 56.19 58. I 1 
3.23 4.25 4.13 

t t 
44.55 26.34 28.85 
4.26 3.73 4.47 

+ t 
35.15 17.77 24.28 
3.23 2.02 3.36 

+ * 

27.89 17.21 20.85 
2.72 1.83 2.95 

26.36 17.49 21.34 
2.89 2.02 2.66 

*p<0.05. 
~p<0.01 Compared to Saline Controls. 
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