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corlr glued to the walls of the l~lock and t l ~ c  rctaining 
plate prevcnt brealring of the pipettc. 

Tlre capillary pipette is a 5-mm glass tubc, one end of 
which has becn drawn into a long, thin point and bent to 
form an anglc of about 135" with the tube. At the othcr 
cnd of tho tulrc, a small but high nut with a threaded 
bolt to match is fastencd by moans of glass cement. I t  
is vcry important that tho bolt should fit cxactly into the 
thread of the nut and that it is greascd with a heavy 
lubricant of tho kind used for glass stopcocks of burettcs, 
in order to malcc a completely air-tight connection. I t  
is desirable to have a set of capillary pipcttcs, the points 
of which are 25, 50, 100, and 500 y thiclr rcspcctively. 

When the apparatus is to bc uscd, the bloclr is fastencd 
to thc objcctive, after which tho capillary pipette chosen 
is placed in such a position that tho mouth of the pipette 
is clearly visible in the center of the field of vision (mag- 
nification about 100 times) and tho point is nearly 
horizontal. 

1f a single microscopic organism is to be sclected from 
:r. fluid suspcnsion of organisms, it cannot be donc by 
lovrctiny tho empty capillary pipettc into the drop on 
the slide. The capillary action, which increases with the 
diininishing diameter of tho pipette, will immediately 
carry fluid with numerous organisms into tho tubc. The 
pipette must be allowed to suck up sterilc watcr and by 
turning the thrcadcd bolt a convenient column of water 
remains; if the pipette is then let down into the suspen- 
sion by lowrring the tube of the microscopc, no organ-
isms mill Ire sucked up. By means of the mechanical 
stago the slide is now placcd in such a position that the 
organism sclectcd is situated bcfore the mouth of the 
pipette; a slight cot~nterclockwise turning of the threadcd 
bolt of the capillary pipettc will then carry the cell into 
the pipettc, after wllich the capillary pipette is removed 
from the suspension containing other organisms by mis- 
iilg the tube of the microscopc. 

If an organism is wantcd for the cultivation of a clone, 
the following procedure may be used. After the selection 
of one cell, the slide wit11 the suspension is replaced with 
a stcrile slidc, on which a sterile cover glass is placcd. 
The tubc of the rnicroscope is lowerod until the point of 
the capillary pipette touches the covcr glass; a slight 
cioclrwise turning of the threaded bolt will now eject a 
droplct of water containing the chosen cell onto the 
covcr glass. At a magnification of, say, 200 times it 
should now be ascertained that tho droplet contains one 
and only onc cell. I f  this is the case, tho covcr glass can 
bc slipped from tho slidc into the sterile fluid in which 
thr species is to bc cultivated. 

l'hc apparatus can also bc used for making permanent 
slidcs of new or rare species, wherc only a few individuals 
wcre found among many others, for instance, desrrrid in- 
dividuals in a plankton sample. Some drops of glycerine 
should be added to tho sarnplc, which is then placed on n 
watch glass or in a salt cellar to allow a slow evaporation 
of the water. The specimens wanted can now be selected 
from the glycerine suspension and placed in a droplet of 
pure glycerine on a slide for the usual mcthod of pre-
paring the slide. 
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The pterins are pigments having a purinc or pyrimidine 
type of structure that werc isolated from the wings of 
butterflies and from the integument of other insects, first 
by Hoplrins (5) and later by EI. Wicland and his col- 
laborators (1925-1944), and by Schiipf and Becker (ll), 
and others. These pigments usually occur as mixtures, 
have no melting points, and cannot bc transformed into 
derivatives witl; dcfinite nlelting points. Hence, they 
prcsent exceptional difficultics in their separation and 
purification. The determination of absorption spectra was 
onc of tho criteria used, in the studies citcd, as tests in 
successive stages of purification, and in order to char-
acterize tho d~fferent pterins dcrivcd from different 
sources (11). 

We present evidence in this report that ptcrin-like pig- 
ments have becn isolatcd frorn the tubrrcle l-racillus which, 
to our knowledge, have not herctoforc becn reported for 
this inicroorganism. Fluoresceace and absorption spcctral 
data and other physical characteristics arc givcn for ma- 
terial obtained from the acetone and ethcr extracts of 
dried virulent human tubercle bacilli1 after they had becn 
washed with large quantitics of sterile distilled water. 
This treatment is one of tho steps in the preparation of 
antigcns used in the complement fixation test for tubcr- 
culosis ( I & ) .  

Observations in ultraviolet light were made of zones 
(some not visiblc in daylight) forrrred when a few drops 
of the extracts wcre placcd on tho margin of the thin 
wedgc of an adsorbcnt such as aluminum oxide, standard- 
ized according to Groekrrrann ( I )  by Merck, hereaftel 
called alumina. Those zones yiclded fluoresconce other 
than tho red fluorescence that may be attributed partly to 
porphyrin and tho yellow fluorescence of flarin reported in 
our previous studies (4) .  This micromethod ( 3 )  indi-
cated the practicability of separating some of tho mate- 
rials on chromatographs of alumina. 

Numerous cxploratory experiments indicated that a bet- 
tor scparation of zones was effected by the use of benzine- 
ether 1: 1 and chloroform solutions of the rcsidues of 
ether and acctone extracts than with the original ex-
tracts. In  somc of the experiments the extracts wcre par- 
titioned with ~mrrriscible solvents prior to placing them 
on chromatographs, Tho yield of rrraterial from the dif- 
ferent ones was in each case vcry small. I*cnce, it was 
not possible to make all of the various characterizations 

l Hllrtlan tuberclc bacilli strains #1R and #4818!3 were 
grown for 3-4 wecks in glycerol broth which consists of 
heef, 450 g ;  pcptone (Fairchild's), 10 g ;  sodium chloride, 5 
p ;  ~lyc.rtol,50 g ; and water, 3000 g ( 1 4 0 ) .  
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that were reported by Schiipf and Becker for the much 
greater quantities of pigment that they extracted from the 
wings of a million butterfliee. Our material has been uwd 
chiefly for the determination of absorption and fluores- 
cence' spectra. These spectroscopic data and observa- 
tions of the general chromatographic behavior and pat- 
terns of the various zones when the chromatographs are 
developed closely parallel those reported for pterins 
from butterflies, as do certain other characteristica. 

Fro. 1. Ultraviolet absorption spectrum curve. Ery- 
thropterln-like pigment (in chloroform) isolated from human 
tubercle bacillus. 

The number of fluorescing pigmenb revealed on our 
chromatographs and the reported difficulties of separating 
them preclude an exhaustive study of all a t  thia time. 
Observatiohs have been focused mainly on the material 
from the dark velvet brown fluoreacing zone (orange-red 
in dayligl~t and the only one clearly visible), which has 
many other characteristics similar to those reported for 
erythropterin (11). 

The ultraviolet absorption spectrum curve for this pig- 
ment in a limited range (Fig. 1) shows a band a t  about 

Fro. 2. Blicrophotometric trncing of a fluorescence spec- 
trogram of erythropterin-llke piment (in chloroform) iso- 
lated from human tubercle bacillus. 

1 4540 A. Exploration of the shorter wavelength region 
revealed a hand a t  about 1 2375 A and an inflection be- 
tween 1 2900-3800 A, indicating selective absorption in 
the same wavelength positions reported by Schiipf and 
Becker for an erythropterin preparation (11). 

A violet fluorescence in dilute ammoniacal solutions of 
erythropterin and changes in the fluorescence with changes 
in pH values have been observed (11). We also hare 
noted similar fluorescence with the pigment recovered 
from the orange-red zone. A microphotometric tracing of 
the fluorescence spectrogram (Fig. 2) shows-as emission 

band extending from h. 3580 to 4635 A with a maximum 
a t  1 3992 A. 

The chromatographic behavior on a column of alumina 
has been reported (11) for a mixture of several pterins 
--erythropterin, chrysopterin, xanthopterin, etc. The 
erythropterin is adsorbed a t  the top of the column a s  a 
velvet brown fluorescing zone, chrysopterin as a yellow- 
green fluorescing zone just below the erythropterin and 
above the yellow fluorescing xanthopterin zone. More- 
over, a brilliant light violet-blue fluoreacing zone usually 
appeara in j ~ x t ~ ~ o s i t i o n  with the velvet brown fluorescing 
zone and is ascribed by Schiipf and Beeker to a trans- 
formation product of erythropterin. We also have ob- 
served this sequence of zones on our chromatographs. The 
medium which is used in the cultivation of the tubercle 
bacillus, when concentrated ten times and passed through 
columns of alumina, did not show thia zone formation. 
However, the effect of strain differences and of variations 
in medium are being investigated. 

Erythropterin, as reported by SchSpf and Beeker ( l l ) ,  
is precipitated from N axrunoniacal aolution by treatment 
with N HCl as  a fine red powder that is easily soluble 
in water. On evaporation of the aolution the residue is 
amorphous. An ammoniacal aolution of the pigment, 
when treated with an ammoniacal aolution of Glver ni- 
trate, yields a fine dark red precipitate, which when 
heated turns brown, then black. Erythropterin gives no 
murexide reaction. It is soluble in concentrated nitric 
acid; but is quickly destroyed and the dark red solution 
becomes colorless (11). We also have observed the same 
characteristics for the erythropterin-like pigment iso- 
lated from the tubercle bacillua. 

The wavelength positions of selective absorption, the 
fluorescence characterization, chromatographic behavior, 
and many other reactions observed for our material are 
similar to thoae reported by other investigators of pterins 
(5,11). Hence the presence is indicated of a new e r o u ~  - .  
of not preGoualy reported to be isolated from 
tho tubercle bacillus. A more detailed report will be 
published later. 

We also have reported the isolation of pterin-like pig- 
ment from the diphtheria bacillus (3). Members of the 
pterin group of pigments have been found in animal and 
human urine ( 8 ) ,  mammalian tissue ( 9 ) ,  and in argen- 
tafiine cells in the epithelium of the stomach and intes- 
tine, with the same localization as that of the substance 
active against pernicious anemia (6, 7 ) .  Studiee have 
been made of the activity of pterin in preventing clinical 
anemia (IS), and also in  the field of nutrition by Totter 
and colleagues (id),  Pritchard ( lo) ,  and numerous other 
workers. Such investigations, if further substantiated 
and extended, will result in  the pterinsy becoming of 
wide intereat and importance in the fields of biological 
and medical research. 
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It was found by Cantor, Tuba, and Ccpsey ( I ) , tha t  
the production of alloxan diabetes in the adult rnale al- 
bino r a t  is  paralleled by a pronounced increase in the ac- 
tivity of serurn all~alinc phosphatase. The developrnent 
of the diabetic condition is usually aeeompanied by ;L 

marked transient lipemia, which appears about two days 
after tlie ir:jection of alloxan and which then decreases 
after approximatcly a week. It seemed probable tha t  the 
existence for several days of a ssvere lipemia might be 
reflected in altered serum lipolytic activity, and this 
paper presents our obsrrvxtions with the enzyme which 
hydrolyzes tritmtyrin. This enzyme, given a variety of 
names in the literature, will be called lipase, although it: 
could equally well be called tributyrinase ( 2 ) .  

Twenty adult male rats were starved overnight and in 
the morning each was given a subcutaneous injection of 
1G mg of alloxan monohydrate fo r  each 100 g of body 
weight. The animals were fed Purina Fox Checkers anc? 
water a d  lib. As a result of alloxan injection, diabetes 
~ v : ~ sproduced in fifteen ra ts ;  threc of the aiijmals djed, 
while two recovered from the initial hyperglycemia. 

Blood for  glucose and lipase deterrninations was taken 
from the tails of the animals always a t  8 A.M. Blood 

glucose was estimated by tlie method of Reinecke (3) .  
T~ipase activity was determined within 24 hr after the 
serum was obtained although the enzyme was found to 
be stable for  several days in a refrigerator. The cnzylne 

concentration of the sera was determined by a micro-
method ~vhicli will be described fully elsewhere. Essen-
tially it consists of estimating by titration with NaOII 
the acid sct free from tributyrin by the enzyme contained 

TTliis investigation was conducted with the assistance of 
a grant to Jules Tuba from the Division of Rfedical Itesearch, 
National Research Council, Ottawa, and is part of Projccl 
R1.P. 211. 

in 0.1 ml serum. Hydrolysis of the finely dispersed sub- 
strate proceeds for 30 mirl a t  37" C in an aqueous digest 
buffered with sodium diethylbarbiturate a t  p H  7.9. The 
lipase activity of a serum in units is  equivalent to the 
number of ml of 0.025 N NaOH required t o  neutralize 
the butyric acid which would be set free by the enzyme 
contained in 100 rnl of serum under the above experi- 
mental conditions. One 1111 of 0.025 N NaOH is equiva- 
lent to  one lipase unit. The normal mean value for  serurn 
lipase in 30 adult male albino ra ts  was found to be 556 
70/100 ml, with a range from 390-690 units/100 ml. Ac-
tivity of the enzyme in individual rats varies slightly 
from day to  day, but levels are not appreciably altered 
by starvation for  5 days. 

The effect on serurn lipase activity of alloxan i s  indi- 
cated in Table 1. Results for the group of 15 diabetic 
rats are available for '7 days af ter  the onset of hyper-
glycernia and this information is supplemented for longer 
periods of time as  indicated in Table 1. 

Blood sugar Serurn lipasc Time after 

alloxan , (mg/100 nrl) (units/100 ml) 


i11jec.tion 
 mean range mean range 

0 117 90-120 656-1 70* 390- 690 

1 day 369 315--150 536 t 102 320- 720 

3 days 544 230-800 541 + 80 410- 750 

5 days 434 260-670 686 f 105 510- 890 

7 days 429 314-630 800 2 fi7 090- 880 


21 Dayst 426 400450 830f 92 760-1000 

3 months$ 350 250400 9::0 + 228 930-1400 


* The valnes following the It sign represent the stanrlairl 
deviation. 

? Tliese values were obtained frorn seven of the gronp of 
15 rats. 

$ Tlwse valircs were obtained from a group of five ;tnimir::. 
for whic.11 there are no normal values. 

Blood sugars reach diabetic values within the first day 
in the usual way, but the effect on lipase follows a dif- 
ferent pattern. Almost without exception, individual rats 
showed a temporary fall  in serum lipase levels between 
the first and third day after injection with alloxan. 
By the end of the seventh day, however, there was in  
every diabetic aninid a definite increase of the enzyme, 
with an  average increase to about 40.45% above nor~na! 
levels for  the group of 15  rats. The results given in 
Table 1 fo r  rats diabetic for  periods of time up to 3 
months indicate tha t  the enhancement in lipase activity 
of ra t  serum is persistent and may reach concentrations 
as  much a s  65% above normal. The development of in- 
creased lipase levels roughly parallels the appearance of 
high alkaline phosphatasc values in alloxan diabetic rats. 
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