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The Analgesic Action of Teropterinl 

Donald Slaughter 
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Ln 1947 Farber and his as-r~t.i:rtea ( 1 )  i~rdir::~tcdthat 
teropterin, when administerid to patierits su f f~ r ing  horn 
various forins of cancer, rn:~tlc i t  ~~oss ih l e  in some in-
stances to reduce the arrior~nt of analgesia required. This 
indicated tha t  teropterin pocsc-ssed :I certain amount of 
pain-relieving activity. IAtal~\.,t i  a1 ( 3 )  stated cate-
gorically that  c1iilir:il indicate that"Our oL~st~rv:~tions 
the drug is  nontoxic. irr tlrr dos:rgc. given. Pain  was 
relieved in most inst:~nc:rs, if not all, by the use of 
teropterin. Tliis ol)viated; irr the main, the necessity for 
further use for opiates with t,heir c.olic,oiiiitnnt depres- 
sive effect. " 

These clinical ohserv;rtiorrs on the analgesic propertg 

o f  teropterin were of interest in our laboratory, and we 
decided to prove or disp~ovc tlrib pure p:iii~-i.elicving 
activity of tliis drug. 

Twelve experiments on pr1.1neciical strldents \\.ertb pcr- 
formed, using a rriodified WolE-IIardy-::oodell teeln~ique. 
Each one of the subjects receiQed a 20-rrig dose of 
teropterin injected intrainuscr~larly. Neither tlre oper-
ator of tlie pain thresl~old appnr:rt~~s nor the subject was 
cognizant of tlie nature of tlrc drug tha t  was injected. 
since all doses were :rdministcred by a third individnal. 

A definite rise in the p:riir t,hreshold yesponse was 01)- 
served 15 rnin follocving the injection of 20 ing of 
teropterin. On an  average, the pcalr of the effects 
were reached in 70 rriiii and lasted for  15%n1i;i. 'I'erop-

terin produced a 6.6% rise in pain threslroid when tlle 
peak of tlie effects were reached. I n  each instance tlrc 
experimental data s h o ~ ~ e d  tha t  tlie effects wcre always in 
the saine direetion. This fact  made i t  c1e:rr to  us t1r:lt 
teropterin was actually producing a true an:rlgesic cff'ect. 

The results on 1 2  subjects def in i te l~  indic:lt,e thnt 
teropterin causes ana1p;c:sia as interpreted by a rise ill 
pain threshold in man. Tliis confirms tlre cliniwll oil-

sc:rvatioris thus f a r  rcpoi.tcd. (:outrary to  the sense of 
well-heing.aiid sorrie slight euphoria as  ~ v a s  noted in those 
patients with cancer who received teropterin, we did not 
observe any of these effects. Nausea and other sllli-
jective symptorns were also laclting. 

Tcropterin possesses true analgesic action wh:m testcad 
on the normal human subject. Tliis activity slrould 1tf'  

Flow in a Thin Glass Capillary as Affected 
by Wetting the Exterior of the Capillary1 
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A review of pertinent literature has revealed wide-
spread evidence tha t  the outermost monolayer of mole-
cules a t  tlie phase boundary of a liquid induces an  orien- 
tation extending into the body of the liquid for  many 
molecular lengths (1). T l ~ e  most reliable exainples in- 
volve a range of orientation froni a few tens of Angstrom 
units to a few thousand. Tlle expeririients of Nutting 
( 3 ) )  however, pointed to an  imrriobile layer of much 
greater depth. 

Nutting found tha t  tlie flow of crude petroleum oil 
through a narrow thin-walled glass capillary was ap-
preciably slowcd (6.8%) when tlie outsiile of the capil- 
lary vpas surrounded with water. IIe accounted for  tliis 
by postulating an  immobile layer of oil on the inside of 
the tuhe no less than 65,000 A thick. Kan~inslti, work- 
ing in these laboratories and following tlle niethod out-
lined by Nutting, obtained comparable results ( 2 ) .  

I t  was apparent, however, tha t  tlie effect could have 
been due to variations in temperature, since tlie tem-
perature coefficient of viscosity of tlle inedicinal paraffin 
oil used by Kaminslti was sue11 that  the flow would have 
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vr6 1. Itclati\c flow rate plotted against the norn- 
ber of passes through tllc capillaiy in ( a )  Scrics 1, 
arrd (b) Series 3. Open circles ~cfrtr to Isasses when 
the outsidc of the cal~illary was dry ; solid circles 7vhc11 
the capillary was surrounded by wntcr 

increased 7%/"C. Nutting's effect could be accounted 
for  by the oil's being a degree warriier when not sur-
rounded by water, and I<aininslri's coultl be accounted 
for similarly by variations of a degree or two. Tliis 
might well have occurred if tlle apparatus or the oil had 
been exposed to radiant energy during a measurement, 
or if tlie room temperature had risen just begore a meas- 
urement. The particularly nlarlcctl retardation in the 

of value in reducing the arrloiint of scd:rtion nec~rleil wlrr~r~ flow of crudc petroleuin reported by Nutting aud con-

teropterin is used clinically. firnletl by Kaniinski might thus be explained by the 
stiong absorption this oil shows in tlie near infrared. 
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lary surrounded by a relatively large mass of water, and 
~vould theri have led to a faster flow in the dry tube than 
in the wet. 

1 This work was dorrr nrlder contract hetween tlle Offlce of 
V:~vnl Rrsr~;lr( h :mrl Stanford K~w=;~~.rll In?titnte. 
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Series 1 : I n  order to evaluate the effect of temperature 
variations, Kaminski's apparatus was transferred to an  
air thermostat whose temperature varied less than 0.1". 
It seems most unlikely tha t  moving the apparatus into 
the thermostat could have changed any condition other 
than temperature, which may have been responsible for 
the Nutting effect observed by Kaminski. Deviations in 
flow rate up  to 1.5% from the mean value were observed, 
but they showed no discernible consistent change af ter  
the capillary had been immersed in distilled water over- 
night, or af ter  it had been allowed to dry out again for 
3 days. The data  are plotted in Fig. l a .  

Series 2: A more precise control of temperature was 
ohtained by immersing the jacket containing a capillary 
in a water thermostat a t  25" +0.OQZo. The internal di- 
ameter of this capillary was 0.747 mm. I n  these ex-
periments, the capillary was made part  of a U-tube, 
enlarged a t  one point to form a small reservoir, i n  the 
tuanner of ail Ostwald viscosimeter. Great care was 
taken to eliminate possible surface active impurities. 
The entire apparatus was flamed to incipient fusion while 
a current of dried filtered air  was passed through it. 
Rot11 entrance tubes were bent downwards and guarded 
by plugs of glass fiber. The Nujol had stood with 10 
per cent of i ts  weight of Florisil ( an  activated silica) 
for a week with occasional shaking, and was centrifuged 
hefore use. 

Thirteen runs were made in the dry capillary, 9 after 
filling the jacket wit11 water, followed by 5 more after 
drying again. The flow times varied within 0.4% of the 
mean value (between 360 and 363 aec) with no indica-
tion of a consistent increase during the period of wetting. 
The experimental errors were magnified somewhat by an 
uncertain drainage of the measqring reservoir, which was 
helow the capillary in this apparatus. 

Series 8 :  Since a small percentage of a polar long- 
chain compound might produce an  oriented immobile 
layer under conditions where a nonpolar oil would not, 
lauryl alcohol was added to  make a 0.69% solution. 
(The Nujol wetted the glass, the lauryl alcohol solution 
did not.) The flow times relative to  the first value, 
plotted against the number of runs, are shown in the 
upper plot (Fig.  l b ) .  The radius of the circle repre- 
sents probable errors in the timing, but does not take 
into account the variable drainage of the tube. It will 
he seen tha t  any retardation tha t  may have occurred on 
wetting the outside of the capillary is  less than the ran- 
dom fluctuations (about 0.5%). A small but definite 
ret.ardatian with time of about 0.5% may be seen, how- 
ever. The film thickness necessary to  account for  this 
would be about 0.9 p, instead of 6.5 p, which although 
still high, is more nearly in accord with the observations 
of others in this general field. It may also be due a t  
least in par t  to slight clogging of the capillary by traces 
of suspended matter. 
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Paper Chromatography of Flavonoid 
Pigments1 
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Although the use of classical ch ro~~~a tog raph icad-
sorption methods for  the separation of flavonoid pigments 
from plant extracts has been reported previously (9, 4, 
5), such methods have not been successful in the separa- 
tion of microquantities of these compounds. I n  a search 
for better methods of examining plant extracts for 
Bavonoid pigments, we have applied the method of paper 
partition chromatography (2) to.the problem. This pre- 

liminary report deals with the dete~mination of Rf values 
for  11 flavonoid pigments in chloroform, ethyl acetate, 
phenol, and n-butanol-acetic acid; the separation of mix-
tures containing four to  six of these pigments; and the  
use of color developing sprays to locate and identify the 
pigment zones. 

'This investigation was supported by a research grant 
from the Division of Research Grants and Fellowships of the 
Natioual Institutes of Health, U. S. Public Health Service. 
The s:~mples of isoquercitrin, robinin, and kaempferol were 
kindly donated by the Pharmncology Laboratory, Bureau of 
Agricultural and Industrial Chemistry, Albany, California; 
the sample of naringin mas donated by the California Fruit 
Growers Exch.lnge, Research Department, Ontario, Califor- 
nin. The other pigments were purchnxetl from the S. B. 
Penirk Company, New York City. 


