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II, INTRODUCTION 

An Increasing amount of evidence has been brought 

forward in recent years which supports the concept that 

immunity to metazoan parasites, in some instances, is a 

result of production by the host of a factor antagonistic 

to essential secretions or excretions of the parasite re¬ 

sulting in interference with its nutrition or metabolism, 

Schwartz, Alicata, and Lueker (1931) postulated the 

production of a specific growth-inhibiting substance or 

substances by the host to explain the reduction in number 

of worms reaching the intestine and retardation of growth 

and reproduction in superinfections with Nippostrongylua 

muris. 

Chandler (1935a), with reference to the same worn, 

states, ”It is suggested that the immune effect is nutri¬ 

tional in nature, and may be due to the development of 

anti-enzymes which Inhibit the activity of the very special¬ 

ized enzymes by means of which the parasites digest and 

assimilate the host*s protein. The worms, deprived of 

nourishment, have their egg production inhibited if mature, 

and their development and growth inhibited if immature. 

It is suggested that reaction against parasites by inter¬ 

ference with their nutrition may be a very widespread 

phenomenon,” 

In previous work and in a series of experiments which 

followed, this author presented data which were definitely 



compatible with this idea. He found (Chandler 1932) that 

inoculation of a small number of living larvae had a far 

more striking effect on subsequent infections than did 

injections of much larger numbers of killed larvae. The 

former, unless killed in the tissues, would have little 

chance to stimulate antibody production to their own body 

protein, whereas the latter would not actively elaborate 

substances of an antigenic nature. Moreover, vaccines 

prepared from N. muris larvae were somewhat more effective 

if the larvae were killed in saturated salt solution than 

if they were killed either by heat or immersion in hydrogen 

peroxide (Chandler 1932, 1936b). This same author (Chand¬ 

ler 1936a) showed that when worms whose egg counts had 

dropped to a low level were transferred to fresh, previously 

uninfected rats, they responded with a striking increase 

in egg production. In addition, worms inhibited in growth 

and reproduction so that they would not develop beyond the 

fourth larval stage in immune hosts grew to maturity and 

reproduced normally when transferred to non-immune rats, 

indicating that the immune effect was not due to permanent 

injury or alteration in the ability of the woims to grow 

and reproduce normally, but that their nutrition was in¬ 

terfered v/ith* 

Sarles and Taliaferro (1936) found dense masses of 

precipitate at the mouth and throughout the intestine of 

N. muris retained in the skin and lungs of actively 
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immunized rats# Sarles (1938) demonstrated that such 

precipitates were consistently formed in the intestine and 

at the oral, anal, and excretory openings of N# murls 

larvae immersed in immune serum in vitro, but were not 

formed in similar preparations with normal serum# The 

formation of the oral and intestinal precipitates pre¬ 

ceded and presumably was responsible for subsequent 

inhibition of activity and normal development of the 

larvae* 

Very recently, Thorson (1951) obtained the first 

direct evidence that antibodies are foiroed against the 

secretions and/or excretions ofJ, murls # A series of 

injections of normal rat serum, presumably containing 

the exudates of larvae which had been incubated in this 

serum for 24 hours, conferred a significant degree of 

immunity to JI. murls in rats* 

The formation of precipitates in immune serum ob¬ 

served by Sarles (1938) in. the case of N* murls has been 

demonstrated for other nematodes as well* Otto (1940) 

observed a fine granular precipitate forming in and 

around the buccal capsule and excretory pore of Ancylostoma 

caninum larvae after three to five hours immersion in 

immune dog serum* These larvae all died within seven days 

whereas no such precipitates were seen on larvae in normal 

serum where they remained active and alive for over two 

weeks* Lawler (1940) observed precipitates filling the 



buccal capsule and occluding the anal opening and excretory 

pore of Strongyloides ratti larvae incubated in immune rat 

serum. Oliver-Gonzalez (1940) described the formation of 

oral, anal, and vulval precipitates on Trichinella spiralis 

adults and larvae in immune rat, guinea pig, and rabbit 

sera. Roth (1941, 1945) noted precipitates in the medium 

and around the anterior end of T. spiralis larvae, freed 

from cysts, and placed in immune serum. 

Nor is this phenomenon confined to nematodes. Black- 

lock, Gordon, and Pine (1930) reported the development of 

a precipitate in the gut and both its openings of the skin 

maggot, Cordylobia anthropophaga. In addition, the sera 

of infected animals were shown to have a precipitin against 

the haemocoele fluid and excreta of the maggots, and death 

of the larvae was demonstrated to be very closely associated 

with the reaction between the gut contents of the maggots 

and the serum of the immune animal. Instances of precipi¬ 

tate formation have been noted among trematodes* Papirmeister 

and Bang (1948), Vogel and Minning (1949a, 1949b), and Standen 

(1952) have all reported the development of an enveloping 

precipitate around living Schistosoma mansoni cercariae when 

these were placed in serum from infected animals. No pre¬ 

cipitate was over formed when serum from uninfected animals 

was usedj however, Standen (1952) stated that this reaction 

to mansoni also occurred in serum of animals infected with 

S. haematobium. 

In view of the increasing evidence indicating the 
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formation of immune "bodies to the excretions and/or 

secretions of a variety of metazoan parasites, it was 

deemed worthwhile to determine whether or not this relation 

might "be expanded to include the cestodes. Unlike the forms 

mentioned previously, these animals, with the exception of 

a single species, Hymenolepls nana, normally have no paren¬ 

teral phases in their definitive hosts. Moreover, adult 

cestodes do not suck "blood, digest tissues, or, as far as 

is known, cause tissue damage except sometimes at the 

point of attachment of the scolex* It appears highly un¬ 

likely, therefore, that any substances elaborated by these 

forms would have opportunity to enter host tissue and stimu¬ 

late immunity under natural conditions. It may be this 

fact that accounts for lack of immunity in general to adult 

cestode infections noted by Larsh (1945) and many other 

observers. It is conceivable, however, that if exudates 

from cestodes be artificially introduced into their hosts, 

some measure of Immunity might be stimulated, especially 

in view of Thorson*s (1951) success utilizing such a 

technique in the case of Hippostrongylus muris« That immune 

bodies thus formed could reach the worm does not appear too 

unlikely since Chandler (1943) demonstrated that tapeworms 

can absorb certain materials directly from the gut mucosa, 

and Read (1950a) emphasized the dynamic relationship be¬ 

tween the intestinal environment and host tissues. 

An investigation of this possibility requires first a 
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suitable technique for the in vitro maintenance of tapeworms 

in a manner that will allow the collection of materials of 

an antigenic nature which might be expelled by them* This 

report includes work done thus far concerning the In vitro 

incubation of the cestode, Hymenolepis diminuta, and the 

nature of its exudates* 
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Hymenolepis dimlnuta used In this work were reared 

in male albino rats. The grain beetle, Tenebrlo molitor, 

v/as infected by feeding washed eggs of the worm mixed with 

apple scrapings. After 17 to 20 days the beetles were 

dissected and the cysticercoids washed free of the body 

cavity. The rats were given 10 cysticercoids each by 

pipette. At the time of infection the rats v/eighed approxi¬ 

mately 150 grams j the worms were used experimentally from 

3 to 5-1/2 months after infection, The animals were 

sacrificed by a blow on the head; autopsied rats weighed 

from 385 to 510 gms*, averaging 455 gms. 

The Intestine was quickly removed from a freshly 

killed animal and the worms washed from the uncut intestine 

into a large bowl of warm Tyrode solution by injecting the 

lumen of the intestine with the same solution, using a 

10 cc, syringe. The worms were separated from the fecal 

material and washed in two 100 ml. portions of warm Tyrode 

solution containing penicillin and streptomycin. In these 

washes the worms were gently but vigorously agitated and 

care taken to remove adhering mucus. The wash solutions 

were warmed to about 38°0. and the worms handled as little 

and as speedily as possible to lessen shock or damage from 

cooling and/or handling. Following this procedure they 

were either transferred directly to the incubation containers 

or held an additional hour in a 38°C. water bath in sterile 
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70 mm. x 20 mm. screw top vials containing 20 ml. of Tyrode 

solution and rather large dosages of the antibiotics. In 

some instances the worms were weighed prior to incubation 

by blotting quickly on clean filter paper and weighing rapid¬ 

ly on a torsion balance. 

For incubation the worms were placed in bags made of 

pieces of Visking seamless cellulose tubing, 1-1/8 Inches 

in diameter, tied at the bottom end, and bound at the top, 

by means of a rubber band, to a piece of glass tubing made 

by cutting off 1 inch of the mouth end of a 17 mm. screw 

top vial and flanging the cut end slightly to hold the bag 

more securely. Thus a worm could easily be introduced into 

the dialysis bag through the mouth of the vial. Each bag 

was checked for leaks, and both bags and screw caps were 

immersed in a strong antibiotic solution for an hour or 

more prior to use. Each bag was filled with Tyrode solution 

(20-30 ml.) charged with antibiotics, a worn introduced, the 

cap screwed on firmly, and the bag immediately placed in a 

7 ounce urine specimen bottle containing 150 ml. of the same 

solution as in the bag, and fitted with a two-hole, number 

8 rubber stopper. 

By this method It is believed that materials of an 

antigenic nature which the worm might exude, and which may 

be protein in nature, will be retained in the bag* At the 

same time a free exchange of the salts and glucose of the 

Tyrode solution, of gaseous materials, and of by-products 
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of metabolism of the worm which are of small molecular size 

will be allowed between the bag contents and the fluid in 

which the bag is placed. 

In order that any substances so expelled into the 

medium would not be a'dsorbea on the surface of the worm, it 

was considered desirable to provide a continuous shaking 

of the containers throughout the period of incubation. For 

this purpose a special apparatus was designed. 

A 14 x 20 x 12 inch copper tank, in which the water 

level was kept high enough to surround the fluid in the 

partially submerged bottles, served as a water bath. A 

constant temperature of 38°C. was maintained during the 

incubation period. An aluminum rack mounted on skate wheels 

was fitted to wooden runners bolted to flanged top edges 

of the water bath. Bolted to the rack were 8 hardware cloth 

cylinders, 9-1/2 inches deep, with sheet metal bottoms. 

The specimen bottles, containing the worms in their cello¬ 

phane bags, were placed in these hardware-cloth baskets; thus, 

8 worms could be Incubated simultaneously. The rack was kept 

in motion at the rate of 82 excursions per minute by means 

of an electric motor. A Rotaerator aquarium pump, operat¬ 

ing through a manifold, was used to aerate the fluid In each 

of the bottles. Rubber tubing connected each manifold 

outlet to a glass Inlet tube which reached near the bottom 

on the bottle; a short piece of glass tubing, fitted in the 

stopper, served as an outlet tube. 
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Figure 1 illustrates the entire apparatus in operation. 

Other materials and techniques used in the work will he dis¬ 

cussed with the appropriate context. 
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IV. EXPERIMENTAL 

A, Inhibition of bacteria 

The necessity for the arrest of bacterial growth in 

the medium is evident for two reasons* (1) since the meta¬ 

bolic products liberated by the worms are to be used in 

later experiments, they must be obtained free from such 

substances produced by actively metabolizing microorganisms! 

and (2) as pointed out by Green and Wardle (1941), the life 

of cestodes in vitro is usually brief and abnormal largely 

because they are extremely susceptible to injury from 

bacteria and fungi. Two antibiotics, sodium (or potassium) 

penicillin G and dihydrostreptomycin sulfate, were employed 

for this purpose. 

At termination of incubation 0*1 ml. amounts of the 

fluid in the bottles and also inside the bags were used 

to prepare pour plates of nutrient agar. In later runs 

fluid thioglycollate medium (Difco), rather than agar, was 

used to ascertain bacterial growth. 

In an initial experiment 50 units per ml. of each 

antibiotic was added to the Tyrode solution used In the 

washes and in the Incubation fluids} neither the glassware 

nor the Tyrode solution was sterilized. At the end of 48 

hours when the incubation was terminated, there was visible 

evidence of bacterial growth in all the bottles. The worms, 

however, were alive and appeared normal when examined at 

the end of this period* 



mt X3 **' 

Because of the difficulty experienced in retarding 

bacterial growth, in all subsequent experiments the Tyrode 

solution, glassware used for washes, and bottles used for 

incubation were sterilized® Also, both the outlet and inlet 

tubes for aeration were plugged with cotton to filter the 

air, and sterilized in place in the stoppers® 

Increasing the antibiotic load to 100, 200, 300, 400, 

and 500 units per ml* of medium had no great effect in in¬ 

hibiting bacterial growth, even though sterile technique 

was used as much as was practical* It became evident that 

large concentrations of antibiotics would be necessary to 

check the growth of the bacteria remaining on the worms® 

In succeeding incubations the bacteria were effectively 

controlled for a 48 hour period by holding the worms in 

Tyrode solution, charged with 2000 to 4000 units of anti¬ 

biotics per ml®, for an hour prior to Incubation, as previous¬ 

ly described* The antibiotic concentration in the Tyrode 

solution used as the Incubation medium was raised to 1000 

units per ml® 

Eleven of 16 samples of fluid withdrawn from the bags 

after incubation remained clear, while 5 produced light 

aerobic growth after 48 hours incubation In thioglycoilate 

medium® 

This load of antibiotics, then, appears to be a satis¬ 

factory one for prohibiting growth of bacteria for at least 

48 hours In a majority of the preparations* 

i 
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B. Condition of the tapeworms after incubation 

Smyth (1946) pointed out that in assessing the suit¬ 

ability of a medium for the in vitro cultivation of cestodes, 

four main criteria must be taken into consideration -- vi¬ 

ability, normality of behavior, growth and development. 

Wardle (1934) recognized that these criteria are best 

satisfied in work with larval, rather than adult, cestodes, 

and in cultivation attempts using a larval tetrarhynchid, 

Nybelinia surmenlcola. employed the rate of contraction and 

expansion as a prime criterion of normal behavior. It must 

b© pointed out, however, that these authors* chief interest 

was to maintain their worms in vitro for as long as they 

would normally live in vivo. The problem in the present 

work was quite different, since the cestodes need be maintained 

for only a short length of time in vitro in order to allow 

accumulation of metabolites; until Information might be ob¬ 

tained to contraindicate it, this period was arbitrarily 

set at 48 hours. 

One of the most striking insufficiencies of cestode 

cultivation attempts has been the lack of information or 

criteria which allows one to compare with confidence a 

cestode*a metabolism in..vitro with its ’'normal” in vivo 

metabolism, in other words, to determine with certainty 

that a tapeworm’s metabolism in vitro is normal. Neverthe¬ 

less, certain observations were made in the present work 

which give, in a crude manner, an indication of the condi¬ 

tion of the worms experimentally used. 
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(1) Gross appearance 

After each Incubation the worms were placed In petrl 

dishes, together with fluid from the bottles used to1 contain 

them during Incubation, and examined under a binocular mic¬ 

roscope* Without exception they exhibited undulant movement, 

and in nearly all cases the scoleces and stobilae were normal 

in appearance* In a few instances, however, the scolex, and 

as much as a centimeter of the neck, were misshapen and 

best described as bloated* 

Wardle (1934) found that the effect of unfavorable 

media on cestodes was first to inhibit the regions of great¬ 

est metabolic activity, then gradually to inhibit regions 

of minimum activity* The former may recover somewhat, but 

the latter cannot recuperate, thus death and disintegration 

begin in the tissues farthest from the zone of maximum 

activity, I*e., at the extremities, and proceed toward it* 

He also noted that in unfavorable saline media, at a con- 

centration near the point of Isotoniclty for the worm, the 

animal eventually goes into tetanic contractions from which 

it cannot recuperate* He, therefore, believes that the 

favorableness of a saline medium toward cestodes should be 

estimated by the length of their activity phase rather than 

by the whole survival period* 

It must be pointed out that no disintegration of the 

worms was noted except in the few instances of scolex dis¬ 

tortion mentioned, and certainly no such contraction phase 
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as Wardle described had been reached. Using the activity of 

the worms together with their macroscopic appearance as 

criteria, it appears that they react relatively favorably 

to the medium employed. 

(2) Y/eight changes 

Chandler, et al (1950) found that Hymenolepis dimlnuta 

approximately maintains its original weight in Tyrode solution 

for brief periods, observing an average weight gain of 2.0$ 

after 45 minutes in the solution and an average weight loss 

of 1*5$ after 90 minutes, which are not significant changes. 

Data gathered in the course of this work extend these 

observations* 

Eight worms were v/eighed before and after an Incubation 

in which baterial growth was successfully Inhibited* Their 

weight changes, based on per cent of wet weight are as 

follows: -6*0$, -7.2$, -0.5$, +1*^, -6.3$, -7.0$, -5*6$, 

and -5.9$; this indicates an average iveight change of -4.6$ 

which is regarded as an insignificant change over a 48 hour 

period* 

Twelve worms from incubations in which bacterial growth 

was heavy showed highly irregular weight changes* Six of 

these worms had weight losses averaging 4*8$; the remaining 

6, however, showed remarkable weight gains in spite of the 
% 

fact that all 12 worms were expelling large quantities of 

eggs into the medium* These gains were as follows: 11*7$, 

8.5$, 14.7$, 18.6$, 24.6$, and 13.1$, averaging 15.2$. 



- 17 - 

This is interesting in view of the fact that Smyth 

(1949) in one instance obtained development of a plerocercoid 

of kigula intestlnalis in saline media which was infected. 

The development of this larva was similar to that obtained 

by him in nutrient mediaj Smyth observed no development of 

plerocercoids in sterile non-nutrient media. 

The relationship between cestodes and bacteria is a 

subject worthy of investigation. 

(3) Glycogen content 

Chandler (1943) showed that H. dimlnuta is dependent 

on the host’s diet for its carbohydrates and is very sensi¬ 

tive even to partial restriction of these materials from 

the diet. Read (1950b) found that starving the host animals 

for a 20-hour period reduced the glycogen content of the 

worms to about one-tenth that of worms in animals feeding 

normally. Reid (1940, 1942) obtained similar results in 

experiments with a cestode parasite of chickens, Raillletina 

cestlcillus. The glycogen content in worms from chickens 

starved 20 hours fell to about one-twelfth that of \vorms 

from chickens feeding in a normal manner. 

It appeared desirable to compare the glycogen content 

of incubated worms with that of worms from freshly killed 

rats In order to be assured that they were not experiencing 

great depletion of their glycogen stores, which might in some 

way interfere with their elaboration of metabolic products. 

Accordingly, a number of worms from the same animals 
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that yielded those for the incubations were selected at 

random, weighed, washed very briefly in distilled water, 

placed in 1*0 ml* of 30$ KQH, and held for analysis in a 

cold room. The worms treated thus served as a basis for 

comparison with those incubated. The Incubated worms were 

removed from their bags after 48 hours and treated as above* 

The glycogen content of each worm was determined by the 

method of Good, Kramer and Somogyi (1933), utilizing the 

lodometric technique of Shaffer and Somogyi (1933) for the 

estimation of reducing sugar. Standards of known glucose 

solutions were run with these determinations# Results of 

the analyses, given as per cent glycogen, based on the wet 

weights of the worms, are as follows* 

GLYCOGEN CONTENT OF GLYCOGEN CONTENT OF 
UNINCUBATED WORMS INCUBATED WORMS 

8.66 6.56 

4.83 5.35 

5.20 8.27 

11.1 11.2 

8.78 10.6 

5.05 7.02 

6.37 

Mean - 7.27 + 1.06 Mean - 7.91 + 0.84 

It can easily be seen that no depletion of the worms11 

glycogen stores occurred over the 48 hour incubation period. 

These values are slightly higher than those of Read (1950b), 

who reported an average glycogen content of 6.26$ in H. dlminuta 



from rats autopsied at 4 A„M*, and 3.il$ in worms from 

animals autopsiod at 4 P.M, The animals from which the 

worms above were obtained were autopsied at approximately 

8 A.H. 

(4) Transaminase activity 

In order to get an indication of the extent of alter¬ 

ation of enzyme activity incurred by the experimental pro¬ 

cedure, an assay of the aspartic-glutamic transaminase 

system was made on 6 incubated worms and 2 worms from a 

freshly killed animal* 

The transaminase reaction was carried out in 15 ml* 

centrifuge tubes in a 38°C. water bath. The reaction mixture 

contained: potassium phosphate buffer, oc-ketoglutaric acid, 

aspartic acid, glass-distilled water, and a homogenate of 

the entire worm. The glutamic acid was separated from the 

reaction mixture by one-dimensional paper partition chro¬ 

matograph, using phenol as a solvent and ninhydrin as a 

developing agent. Care was taken to apply the mixtures in 

spots of as nearly equal size as possible* All spotting 

was carried out in the same roo?i at a single interval to 

preclude marked temperature fluctuation, and the ninhydrin 

developer was applied in approximately equal concentrations 

on all papers used. 

Although no exact quantitative determinations were made, 

inspection revealed no noticable difference in Intensity of 

color or size of the glutamic acid spots of the incubated 
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and unincubated material. It Is believed that no marked 

alteration in aspartic-glutamic transaminase activity occurs 

in the Y/orms over the 48 hour incubation period, 

C. Preliminary studies on the nature of 
excreted metabolic by-products 

If the excretions and/or secretions of H, dlminuta 

are antigenic substances, it Is likely that substances of 

this nature would be protein. If enzymes are present, it 

might be possible to demonstrate proteolytic activity. 

Therefore, several tests were performed in attempts 

to detect proteins, and also some experiments were done 

to demonstrate possible proteolytic substances. 

Fluid from the bags in which worms had been incubated 

was the material tested. Four bags were removed from the 

bottles after 24 hours incubationj 4 were removed after 

48 hours. The Y/orms were removed, the screv/ caps were 

replaced, and 2 bags from each incubation period were 

dialyzed in a cold room against about 2 liters of distilled 

v/ater for 48 hours, the water being changed after 24 hours, 

Follov/ing dialysis, the fluids were placed In rubber-stoppered, 

50 cc, Neutraglass vaccine bottles and frozen In a dry ice- 

acetone mixture. The bottles v/ith their frozen contents 

were stored in dry ice* Whenever the material was used for 

a test, the bottles were thawed, a suitable amount of the 

fluid r/ithdrawn, and the bottles frozen again as quickly 

as possible. Contents of the 4 undialyzed bags v/ere treated 

in the same manner. Three 6f 8 thioglycollate tubes prepared 
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from the fluids showed bacterial growth, so the contents 

of the bags concerned were not used for any determinations. 

(1) Qualitative tests 

Several qualitative tests for protein, based on color 

reactions, were made on 1 undialyzed and 3 of the dialyzed 

solutions, used without dilution or concentration. These 

were the Millon-Nasse reaction, the xantho-proteio reaction, 

the biuret test, and the ninhydrin reaction. These tests 

were performed as suggested in Hawk, Oser, and Summerson 

(1951). 

The solutions were negative to all reactions* Dis¬ 

tilled water controls were likev/ise negative, and the re¬ 

actions failed to detect 0.5 mgm. of egg albumen, although 

the Millon-Nasse reaction was strongly positive to 0.5 mgm. 

of 1-tyrosine. 

It is concluded that if protein is present in the 

solutions, it is in amounts below the sensitivity of the 

reactions used, when the solutions are tested without con¬ 

centration. 

(2) Tests for proteolytic activity 

(a) Protease inhibition 

Prior to determining the proteolytic activity of the 

fluids, an assay for protease inhibitor was made using 

Burdon’s (1951) modification of the film-gelatin-digestion 

method of Burdon and Mudd (1949). This technique may be 

outlined as follows* 
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(!) Control tubes consist of a series of trypsin 

dilutions made up to equal volumes with. pH 7.5 borate 

buffer. 

(2) Experimental tubes contain identical trypsin 

dilutions as above made to volume with a mixture of the 

buffer and solution to be tested. 

(3) Strips of unexposed photographic film, specially 

prepared to give a uniform hardness and density of the 

emulsion throughout, are immersed in the dilutions and the 

preparations are incubated for a short period of time in a 

40°C« water bath. 

(4) At the end of this interval the strips are removed 

and fixed in an alcohol-acetic acid mixture. 

If the Incubation time is suitable, the varying trypsin 

concentrations will digest the gelatin and release the silver 

to a degree proportional to the trypsin activity. An easily 

detected end-point is the lowest concentration of trypsin 

y/hich completely digests the gelatin, leaving the portion 

of the film immersed completely transparent. A comparison 

of the control and experimental dilutions will reveal whether 

the substance tested exhibited any trypsin-inhibiting action, 

i.e*, if a greater concentration of trypsin was required to 

give complete digestion in the presence of the fluid tested. 

This determination was carried out using mixtures of 

equal parts of buffer and portions of the undialyzed incu¬ 

bation fluids. A comparison of the film strips immersed in 
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the test dilutions and in control dilutions (time = 7-1/2 

minutes) revealed no inhibition of the trypsin activity by 

these fluids. 

(b) Proteolysis 

The fluids were assayed for proteolytic activity by 

modification of a technique developed by Burdon (1952). 

Although the author was able to detect as little as 0.01 

mgm. of trypsin by this method, 0.5 ml. samples of the 

fluids did not exhibit proteolytic activity. 
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An apparatus was designed to permit maintenance of 

Hymenolepis dlminuta in vitro, with microbic growth 

suppressed by antibiotics, for periods of 48 hours, under 

conditions which would permit free exchange of culture 

medium containing salts and glucose between a cellophane 

bag containing the worm and a reservoir supply, would 

permit escape of dialyzable metabolic products, but would 

retain excretions or secretions of larger molecular size, 

such as enzymes or other antigenic substances. 

The macroscopic appearance and activity of incubated 

worms, their weight changes, glycogen content, and aspartic- 

glutamic transaminase activity reveal no gross deviations 

from these conditions in worms freshly removed from rats. 

Several tests, based on color reactions, failed to 

detect protein in the incubation fluid. A film-gelatin- 

digestion method did not give evidence of trypsin-inhibitor 

in the fluid, and proteolytic activity v/as not established. 

An attempt will be made to determine whether the fluid 

in which these cestodes have been incubated has any anti¬ 

genic activity, and also to see whether interference with 

growth and nutrition of tapeworms, comparable with v/hat has 

been observed in nematode infections, occurs in animals 

immunized with this substance, if it is antigenic. 
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