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PRESERVATION OF HUMAN SERUM FOR WASSERMANN
REACTION *

By E. H. RUEDIGER
(From the Biological Laboratory, Bureau of Science, Manila, P. I.)

Serologists, and laboratory workers in general, whose task
it is to perform the Wassermann reaction for syphilis, are fre-
quently annoyed with specimens that are utterly unfit for exam-
ination. The physician, many miles from the laboratory, collects
the specimen without the necessary aseptic precautions, puts it
into an unsterilized bottle, and sends it to the laboratory, where
it arrives a week or so later and is nothing but a mass of
putrid blood. Many methods for conducting the Wassermann
reaction have been proposed, but little or no attention has been
paid to the collection and the preparation of the specimens to
be examined.

The investigation here to be reported was undertaken with the
view of finding a suitable chemical agent that would render
the serum sterile and keep it sterile without interfering with the
test to be conducted. Of chemical agents, phenol, lysol, tri-
cresol, chloroform, formalin, and glycerin were tried. Phenol,
lysol, tricresol, and chloroform were soon abandoned because
of the precipitate they produced when added to serum in quan-
tities large enough to destroy microdrganisms. Formalin and
glycerin were suitable in this respect and were tested to some
extent.

Preparation of the specimen.—About 10 cubic centimeters
of physiologic salt solution were put into each of a number of
suitable test tubes. The tubes were stoppered with cotton and
were sterilized in the autoclave. The sterilized tubes with the
salt solution were stored until needed. Salt solution was put
into the tubes to prevent the blood clot from adhering to the
wall of the tube, which frequently happens when blood is put
into a dry tube. Immediately before use the salt solution was
poured out of the test tube, and the blood was put in by letting
it flow down the inside of the tube to prevent frothing. The

* Received for publication February 17, 1916.
140085
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tube with the blood was left at room temperature for two or
three hours to allow the blood to clot. If the clot adhered to
the tube and did not sink in the serum, it was loosened with a
sterile wire and was pushed down into the serum. The specimen
was now put into the refrigerator for from twelve to twenty-
four hours to allow the serum to separate and the loose cor-
puscles to settle to the bottom of the tube. After the corpuscles
had settled, the clear serum was pipetted off and was mixed with
the preservative, after which it was tested at suitable intervals.

Antigen.—The antigen used was plain alcoholic extract of
human heart-muscle, and about one fourth the anticomplemen-
tary dose was used per tube in the test.

Complement.—As alien complement the pooled sera of three
guinea pigs were used in quantities of 0.1, 0.05, and 0.025 cubic
centimeter.

Hzmolytic amboceptor.—As artificial haemolytic amboceptor
the antihuman amboceptor advocated by Noguchi was used in
doses of 1 to 1.5 unit per tube. The smallest quantity of am-
boceptor that with 0.05 cubic centimeter of complement dis-
solved the test dose of corpuscles in one hour was called a unit.

Corpuscles—Human corpuscles were well washed, and 0.5
cubic centimeter of a 4 per cent suspension in physiologic salt
solution was used per tube.

Glassware.—Two sets of test tubes were used—one set as an-
tigen tubes and another set as control tubes. Test tubes that
had once been used as antigen tubes were never used as control
tubes. Other glassware, such as pipettes, graduates, beakers,
and flasks, that was used for serum was used for serum only,
and that which was used for antigen was used for antigen only.

Methods.—Two methods of conducting the serum test for
syphilis were used—namely, the Wassermann method with
human hemolytic system and the method described by Tschern-
ogubow,? Hecht,® Gurd,* and others. As human serum as a
rule dissolves sheep corpuscles better than the corpuscles of the
guinea pig, sheep corpuscles were used, as first advocated by
Tschernogubow.

Technique of conducting the Wassermann reaction.—Unless
unheated serum was tested for anticomplementary properties,
the serum was heated to between 55° C. and 56° C. for thirty
minutes before testing. Six test tubes, three, designated as
1, 2, and 3 antigen tubes, and three, designated as 1/, 2/, and 3’

* Deut. med. Wochenschr. (1909), 35, 668.
* Wien. klin. Wochenschr, (1909), 22, 338.
¢ Journ. Infect. Dis. (1911), 8, 427.
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control tubes, were used. Of the serum to be tested, 0.6 cubic
centimeter was diluted with 2.4 cubic centimeters of physiologic
salt solution, and 0.5 cubic centimeter of the diluted serum was
put into each of the six test tubes. Each tube of the first pair,
tubes 1 and 1/, received 0.5 cubic centimeter of 1:5 dilution of
complement serum. Of the second pair of tubes, tubes 2 and 2/,
each received 0.5 cubic centimeter of 1:10 dilution of complement
serum, and each of the third pair of tubes, tubes 3 and 3’, re-
ceived 0.5 cubic centimeter of 1: 20 dilution of complement serum.
Each antigen tube received 0.5 cubic centimeter of diluted an-
tigen representing about one fourth of the anticomplementary
dose, and to each of the control tubes 0.5 cubic centimeter of
physiologic salt solution was added. Now the tubes were placed
in the incubator at 37° C. for one hour. After an hour in the
incubator 1 cubic centimeter of sensitized corpuscles was added
to each tube; the tubes were well shaken; returned to the incu-
bator for one hour, during which time they were shaken at
least three times; were removed to room temperature; and the
results were read about three hours after the corpuscles had
been added.

Technique of conducting the Tschernogubow wmodification of
the Wassermann reaction.—This method utilizes complement
and hemolytic amboceptor normally present in human serum.
When fresh serum was tested, the complement and haemolytic
amboceptor were derived from the serum tested, while old serum,
heated or unheated, was reactivated with normal human serum.

Ten test tubes, five antigen tubes marked 1, 2, 38, 4, and 5 and
five control tubes marked 1/, 2, 3’, 4, and 5, were used for
each test. If the serum to be tested was fresh and unheated,
1.6 cubic centimeters of serum were diluted to 4 cubic centimeters
with physiologic salt solution. Each tube of the first pair, tubes
1 and 1/, received 1 cubic centimeter of diluted serum repre-
senting 0.4 cubic centimeter of serum. The remaining 2 cubic
centimeters of diluted serum were further diluted with 2 cubic
centimeters of physiologic salt solution, and 1 cubic centimeter
of this dilution was put into each of the second pair of tubes,
tubes 2 and 2. Each of the second pair of tubes received 0.2
cubic centimeter of serum. These dilutions were continued
until all of the five pairs of tubes were supplied with diluted
serum. The quantities of serum represented in the tubes were
0.4, 0.2, 0.1, 0.05, and 0.025 cubic centimeter. Each of the an-
tigen tubes received 1 cubic centimeter of diluted antigen re-
presenting about one fourth of the anticomplementary dose, and
each control tube received 1 cubic centimeter of physiologic
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salt solution. The tubes were put into the incubator at 37°
C. for one hour. After having been in the incubator one hour,
1 cubic centimeter of 2 per cent suspension of sheep corpuscles
was added to each tube and each tube was well shaken. The
tubes were returned to the incubator for one hour and were then
removed to room temperature; the results were read about three
hours after the corpuscles had been added.

With old serum, or with heated serum, the test was conducted
in the following manner: One cubic centimeter of serum was
diluted to 5 cubic centimeters with physiologic salt solution, and
0.5 cubic centimeter of the diluted serum was put into each
of the ten test tubes. Normal human serum diluted to 0.5
cubic centimeter was added as in the test just deseribed for
fresh serum. Antigen and corpuscles were used as already

described.
TEST 1

Serum opreserved by formalin tested by the Wassermann
method.—Specimens 4318, 4319, 4326, and 4328 were secured
on September 29, 1915, and the sera were drawn off the clots
on September 30, 1915. Each serum was divided into two
portions, A and B. Portion A was tested by the Wassermann
method without having been mixed with formalin. Portion B
was mixed with an equal volume of 1:500 solution of formalin
in physiologic salt solution, was kept at room temperature in a
cork-stoppered test tube, and was tested at intervals of about
a week. A bacteriologic test was made of each serum.

TABLE I.—The influence of formalin on the Wassermann reaction.

Am- Tube—
No.of{ Date |Por-| Date Date Se- | bo- Result.
serum.| secured. [tion.| heated. tested. |rum.|cep- ! }
tor. |12 8|1 (2|8
1915, 1915. 1915. ce. | Unait.

A | Sept. 30| Sept. 30| 0.1| 1.0 |+ !+ tr|+ |-+ |tr| Negative.
4318 | Sept. 29 4B | Oct. T|Oct. 7| 0.1| 1.0 |+|+itr|+]|+]|tr Do.

B | Oct. 12| Oct. 12| 0.1 1LO|+|x|0]|+ * 0 Do.

A | Sept. 30 | Sept. 30| 0.1 | 1.0 |+ |+ |tr|+ |-+ tr Do.
4319 |...do -.... B |Oct. T|Oct. 7| 0.1| 10|+ |+ tr|+|+]|tr Do.

B [Oct. 12 Oct. 12| 0.1 | 10|+ |tr; 0|+ |tr|O Do.

A | Sept. 30| Sept. 30| 0.1 1.0{+|[0]| 0|+ |+ |tr| Strongly positive.
4826 |_..do ... B |Oct. 7{Oct. 7| 0.1| 1.0|+|+|tr|+ |- |tr| Negative.

B [Oct. 12| Oct. 12| 0.1} 10|+ |tr|0O |+ |tr|O Do.

A | Sept. 30| Sept. 30| 0.1| 10|+ |0 |0 |-+ |tr| Strongly positive.
4328 |...do..... {B Oct. 7|Oct. 7| 0.1| 1.0 |4 [+? 0|+ |+| 0| Faintly positive.

B |[Oct. 12| Oct. 12| 0.1| 1.0|+|tr?/ 0|+ |tc| O Do. J

The sign + means complete heemolysis ; +, heemolysis between 50 per cent and 100 per cent;
tr (trace), heemolysis less than 60 per cent; - ?, barely perceptible sediment; +? in antigen
tube and + in corresponding control tube, or tr? in antigen tube and tr in corresponding
control tube, means very slight difference.
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Table I shows that sera 4318 and 4319, which gave negative
results with the Wassermann reaction before formalin was
added, also gave negative results after formalin had been added.
Serum 4326, which before formalin was added gave a strong
positive result, gave a negative result on the seventh day and
on the twelfth day after the formalin had been added. Serum
4328 gave a strong positive result before formalin was added
and a faintly positive result on the seventh day and on the
twelfth day after the formalin had been added. All sera were

bacteriologically sterile.
TEST 2

Serum preserved by formalin tested by the Wassermann
method.—Specimens 4401, 4403, 4404, and 4405 were secured
on October 29, 1915. The sera were drawn off the clots on Octo-
ber 30, 1915. Each serum was divided into two portions, A
and B. Portion A received no formalin; it was tested by the
Wassermann method and by the Tschernogubow modification of
the Wassermann reaction on October 30, 1915. Portion B was
mixed with an equal volume of 1:500 solution of formalin in
physiologic salt solution and was tested on November 7, 1915,
by the Wassermann method and by the Tschernogubow modifi-
cation of the Wassermann reaction before and after it had been
heated. Each serum was examined bacteriologically.

TABLE I1.—The influence of formalin on the Wassermann reaction.

Am- Tube—
No.of | Date |Por-| Date Date Se- bo- { 000000000 Result.
serum.| secured. | tion. | heated. | tested. | rum. | ¢eP- .
tor. 112|383 (1|2|%
1915. 1915. 1915. cc. | Unit.
A+ | Oct. 30| Oct. 30 0.1 1.0 |+ |+] 0|+ ]|+ |tr| Weakly positive.
4401 Oct. 290 g | Nov. 7| 01| 1o|-+|trlo|+|=]|0 Do.
B |Nov. 7|...do.._.[ 0.1 1L.O{+|{+]|0|+]|+]|0]| Negative.
A | Oct. 30| Oct. 30 0.1 1.0 {£]| 0| 0|+ |+ |tr| Strongly positive.
4403 |...do .. B |_________. Nov. 7 0.1 1.0 |tr| 0|0 |+]|0|0| Weakly positive.
B | Nov. 7j...do.__..| 0.1 1.0 |+ |tr| 0 |+ |tr| O | Negative.
A | Oct. 30| Oct. 30 0.1 Lo |+|tr|O |+ 0 | Moderately posi-
4404 |_do ____ tive,
) < S . Nov. 7| 01| 1.0|tr{0|0|=|0]|0| Weakly positive.
B [ Nov. 7|...do....{ 0.1 1.0 [+ |tr| 0|+ |tr| O | Negative.
A | Oct. 30| Oct. 30 0.1 1.0 |+|+]|0]|+|+|0| Weakly positive.
405 \..do..d g | . Nov. 7| 01| voftrlofo]x[o]o Do.
B |Nov. 7|...do....] 0.1 1.0 |+ |tr| 0|+ |tr| 0, Negative.
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TABLE II'.—The influence of formalin on the Tschernogubow modification of
the Wassermann reaction.

Tube—
No.of| Date |Por-| Date Date Se- . Result.
serum.| secured. | tion. | heated. | tested. | rum. I [
1|2 3‘4:5‘1’2’314}5
. |~ =~ |~ ==
1915. 1915. | 1915. | cc. |
A | Oct. 30 |..__... 410 0’0 0!+|+|tr 0| 0| Moderately positive.
401 | Oct. 29 [ B | Nov. 7| 0.1|+/++0l0|+[+]|+|0|0| Weakly positive.
B |Nov. 7|--do_...| 0.1]+++ltrl 0|+]+|-+tr| 0| Negative.
[ A | Oct. 30 |-.._.. 0/0(0{0/0|+|+|+|0|0| Strongly positive.
4403 |...do { ) : 0 IO Nov. 7| 0.1 |+|+{=i0]0|+|+|+|0|0| Weakly positive.
B |Nov. 7|...do..._| 0.1+/+ +i010 +|+|+]0]| 0| Negative.
A | Oct. 80 |-._..__ +00pm+++008mmwmmm.
4404 |...do { b : 20 IR Nov. 7| 0.1|+++0 0 +++tr 0 Weakly positive.
B |Nov. 7T(..do_._.| 0.1|++ 010+ +{+|0|0 Do.
A | Oct. 30 |-..._._. +14+10:0,0|+[+|+|0|0| Moderately positive.
4405 |...do ----[ 2 J PO Nov. 7| 0.1 |++ < 0|0|+++0]0| Weakly positive.
B | Nov. 7|...do_._| 0.1 +|+ +!0 0{+|+|+|0|0| Negative.
i

Tables II and II’ show the results obtained by testing for-
malinized serum by the Wassermann method and by the Tschern-
ogubow modification. Some of these sera gave strongly positive
results before formalin had been added. With the unheated
sera weakly positive results were obtained a week after the
formalin had been added. After having been heated to 55° C.
for thirty minutes, all but one serum gave negative results.
Unheated, these sera were but slightly anticomplementary a
week after having been secured; less so for the Tschernogubow
modification than for the Wassermann method. All sera were

bacteriologically sterile.
TEST 3

The influence of glycerin on the Wassermann reaction.—Speci-
mens 4318, 4319, 4320, 4321, 4322, 4326, 4328, 4335, 4336, and
4338 were secured on September 29, 1915. On September 30,
1915, the sera were drawn off the clots. Each serum was
divided into two portions, A and B. Portion A was tested by
the Wassermann method on September 30, 1915, without having
been mixed with glycerin. Portion B was mixed with an equal
volume of sterilized, neutral glycerin, was kept at room tem-
perature in a cork-stoppered test tube, and was tested at inter-
vals of a week or more. Each serum was examined for
bacterial contamination.
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TABLE III.—The influence of glycerin on the Wassermann reaction.

1 Quan-| Am- Tube—
No.of| Date | Por-| Date Date tity bo- Result
serum.| secured, | tion. | heated. | tested. |of se-| cep- .
rum. | tor. 1231 |2|%
1915. 1915. 1915. ce. | Unit.
A | Sept. 30 | Sept. 30 0.1 1.25 |+ |+ |+ |+ |+ | +]| Negative.
B | Oct. 7{Oct. 7 0.1 125 |+ |+ (tr|+|+]|tr Do.
4318 | Sept.29{ B | Oct. 14 | Oct. 14| 0.1| 125 |4+ |%,0{+|%{0 Do.
B  Oct. 24| Oct. 24! 0.1| L25]|4|x|0|+]|x|0 Do.
- 3 ~do....|] 01f 125|0|0|/0|0|0]|0]| Anticomplemen-
tary.
A | Sept. 30 | Sept. 30 0.1| 1.25|+ |+ ||+ +]|£| Negative.
B | Oct. 7|Oct. 7 0.1 125 |44 |tr|+|+]|tr Do.
4319 |._do_...{ B |Oct 14| Oct. 14| 0.1] 1.26|+|=|0|+[x]|0 Do.
B | Oct. 24 | Oct. 24 0.1| 1.26 |+ |tr|O0 |+ |tr|O Do.
B |o_ -do_.../ 01| 1.25]0({0[{0[{0|0]|0| Anticomplemen-
tary.
A | Sept. 30 | Sept. 30 0.1} 1.25 |+ |+ |tr|+|+|tr| Negative.
B |Oct. 710ct. 7| 0.1 125 |+|+|x=|+]|+|= Do.
4320 |...do....{ B |Oct. 14 |Oct. 14| 0.1] 1.25|+|+|0|+[+]0 Do.
B ! Oct. 24| Oct. 24| 0.1| 125 |4 |+ |0 |+ %[0 Do.
B oo .do_._.l 01| 1.25!10({0{0!{0!0}|0| Anticomplemen-
tary.
A | Sept. 30 | Sept. 30 0.1 1.25 |4+ |+ |+|+|+]|=*| Negative.
B [Oct. 7{Oct. 7| 0.1| 1254+ |tr;i+|+]|tr Do.
4321 )...do... 4 B !Oct. 14! 0ct. 14] 01| L25|+|+|0+[+]0 Do.
B loct. 2410ct. 24! 01| 125|+|x|0[+[x]0 Do.
Bi .......... .do....|] 01| 1.25{0|0|0{0|0]|0| Anticomplemen-
; i tary.
A Sept.30 | Sept.30| 0.1| 125 4|4 1% |+ |+ | Negative.
B !Oct. 7!10ct. 7: 01| 125 |+ |+|x]++]|% Do.
4322 |...do ! B | Oct. 14| Oct. 14| 0.1| 1.25|+|+[0]|+|+|0 Do.
B | Oct. 24| Oct. 24, 0.1| 125 |+||0 +ii 0 Do.
B il do____i 0.1/ 1.25/0/(0;0!0!0| 0| Anticomplemen-
i | tary.
A 1Sept. 30 Sept.30! 0.1| 1.26 | +| 0|0 |4~ |tr| Strongly positive.
B loct. 7]0ct. 7| 0.1] 125 |00 |+|+|o0 Do.
4326 |...do .-l B | Oct. 14| Oct. 14i 0.1 1250004 tr] 0 Do.
B Oct. 24| Oct. 24! 0.1| 1.25/0|0]|0|+|tr|0 Do.
B . .do....;, 01| 1.25/0]|0{0|0]|0|0| Anticomplemen-
} tary.
A | Sept.30 | Sept.30 ! 0.1| 1.25|+|=| 0|+ |+ | Strongly positive.
B |Oct. 7|O0ct. 7| 0.1| 125 4|tr| 0|+ |+ tr Do.
4328 |...do----l B | Oct. 14| Oct. 14| 0.1| 125 |tr|0|0!+]|trl0 Do.
B | Oct. 24| Oct. 24| 0.1| 1.25|tr|0|0|+|%|0 Do.
B . .do....{ 01| 1.25|/0{0]/0|0[0]|0] Anticomplemen-
tary.
A | Sept. 30 | Sept. 30 0.1| 1.25 | +!+|0 |+ |+]|tr| Moderately pos-
itive.
4835 | do__ || B |Oet. T]Oect. 7| 0.1} 125+ |0 |+ |+ ¢r Do.
B [ Oct. 14 | Oct. 14| 0.1 1.25|¢tr| 0|0 |+ |tr| 0| Strongly positive.
B |Oct. 24| Oct. 24| 0.1{ 1.25{tr| 0|0+ (tr|0 Do.
- 3 _._do._._l 0.1 1.25'0 0{0|0|0]|0]| Anticomplemen-
tary.
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TABLE II1.—The influence of glycerin on the Wassermann
reaction—Continued.

Quan-| Am- Tube—
No. of| Date |Por-| Date Date tity | bo- Result.
serum.| secured. | tion,: heated. | tested. | of se-| cep-
rum. | tor. |[1[23 |1 2|8
1915. 1915. 1915. ce. | Unit.
A | Sept. 30 | Sept. 30 0.1 1.25|+{-+|0|+|+ |+ | Moderately pos-
itive.
4336 | do . B | Oct. 7| Oct. 7 0.1 1.25 |+ |%|0|+]+|tr Do.
B | Oct. 14 | Oct. 14 0.1} 1.25 |tr| 0|0 |- |tr| 0| Strongly positive.
B | Oct. 24 | Oct. 24 0.1] 1.25 |tr| 0|0 |+ |tr| O Do.
B .. .. _..do___. 0.1 1.2510,0/0[(0| 0| 0| Anticomplemen-
tary.
A | Sept. 30 | Sept. 30 0.1} 1.25 |+ | %] 0|-+|-+|=*| Strongly positive.
B | Oct. 7] Oct. 7 0.1 .25 |+i0|0 |+ |+ Itr Do.
4338 |...do....{ B |Oct. 14 |Oct. 14| 0.1| 125 tr{0|0|+|x|0 Do.
B | Oct. 24 | Oct. 24 0.1 .25 {00 |0 |+ |tr| 0O Do.
) 2 P ..do_..| 01| 1.25/0({0|0|0| 0| 0| Anticomplemen-
tary.

Table III shows the results obtained in testing glycerinated
sera 4318, 4319, 4320, 4321, 4322, 4326, 4328, 4335, 4336, and
4338 by the Wassermann method. Glycerin did not noticeably
influence this method. The results obtained by this test seven
days, fourteen days, and twenty-four days after the sera had
been mixed with glycerin were practically identical with the
results obtained before the sera had been mixed with glycerin.
It seems that sera that gave a positive result while fresh became
more strongly positive with age. Negatives remained negative.
Unheated, all sera were strongly anticomplementary on the
twenty-fourth day after they had been mixed with glycerin;
heating the sera to 55° C. for thirty minutes did not entirely
destroy the anticomplementary property. All sera remained
free from bacterial growth.

TEST 4

The influence of glycerin on the Wassermann reaction.—On
October 13, 1915, specimens 4360, 4361, 4364, 4365, 4366, 4369,
4370, 4371, 4372, and 4374 were secured. The sera were drawn
off the clots on October 14, 1915. Each serum was divided into
two portions, A and B. Portion A, unglycerinated, was tested
by the Wassermann method on October 14, 1915. Portion B
was mixed with an equal volume of sterilized, neutral glycerin,
was kept at room temperature in a cork-stoppered test tube, and
was tested by the Wassermann method at intervals of about a
week. A bacteriologic examination was made of each serum.
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TABLE IV.—The influence of glycerin on the Wassermann reaction.

Am- Tube—
No.of| Date |Por-| Date Date Se- | bo- |
serum.| secured. | tion. | heated. | tested. | rum. | cep-
tor. |1(2(3 1|23
1915. 1915. 1915. ce. | Unit.
A [ Oct. 14| Oct. 14| 01| LO0|x|0|0|+]|=]|0
B |Oct. 24| Oct. 24| 01| Lo|x|0|0|-+]|x]{0
4360 | Oct. 13 1] B |------ne- .do_.._| 01| Lofo|o|0|o|0]O
B {Oct. 31| Oct. 31| 01| 1.0|tr{0]|0]|+|tr|0
B | Nov. 7] Nov. 7 0.1 1.O|tr{0]|O|+!tr| O
A |Oct. 14| Oct. 14| 0.1 LO|+|0]0]|-+]|+]|tr
I B |Oct. 24| Oct. 24| 0.1| 1.0{0j0|0]|+|tr]O
4361 ...do.._ 8 B |......____ .do....| 01| vLojofo]ojolo0]oO
i B |Oct. 31| Oct. 31| 0.1 1.0|0[0|0]|+|tr|O
‘ A |Oct. 14|Oct. 14| 01| 10 |+|trf0|+]|+]|tr
| B |Oct. 24| 0Oct. 24| 01| LO0|x|0|0|+]|+|0
434 |..do-... 4B |.___._.___ do.._.| 01| LO|O0|Ofo|+|+]|0
' B | Oct. 31| Oct. 31 0.1 1.0 tr| 00| +|4]|0
LB | Nov. 7|Nov. 7| 0.1 1.0 [te|Ofo[+]|x|0
A |Oct. 14|Oct. 14| 0.1 1.0[++|te]+ [+ |tr
|| B |Oct. 24| Oct. 24| 01| L0|+|x 0/+/x]0
4365 \...do-... 1 B |.__...____ —do_...| 01| 1ojolofof0|0fo0
B | Oct. 31| Oct. 31| 0.1 1.0|+|tr|0]|+|tr|O
A |Oct. 14| Oct. 14| 01| 1.0 |+|+|tr|+]|+]|tr
B [Oct. 24| Oct. 24| 01| 1LO{+|=[0|+]|x]|0
4366 |_..do..-.d B |______.___ .do_..| 01| 1olojofo|o|ofo
B [Oct. 81|Oct. 31| 0.1| L0 |+|tr|0|+]|tr|0
A |Oct. 14| Oct. 14| 0.1] 10|+|te]0|+]|+]|tr
i| B |Oct. 24| Oct. 24 0.1 1.0 tr|0 |0 |+itr| O
4369 |._do--..d B ... _.do.._| 01] LO0|lo|o0{0f0l0]|0O
B |Oct 81|Oct. 31| 01| 1.0/0,0|0 ,+|tr; 0
A |Oct 14 |Oct. 14| 01| 10[4+[0{0|+]|+]|tr
B | Oct. 24 | Oct. 24 0.1 1.0 ftr{0 {0 |+ |tr| O
4370 | _do_._|J B |-ceoea- —-edo ____| 0.1 1.0j0{0|0|0|0]O
B |Oct 31|Oct. 31| 01| 1Lo0|0|0|0|+][0]|0
B [No. 7|Nov. 7| 01| 1o0|{o0o|lo0ojo|+|0]0
A |Oct. 14 | Oct. 14| 01| 1.0|+]|-+|tr|+|+]|tr
B | Oct. 24 |Oct. 24| 0.1| 1.0+ 0|+|=|0
Bl _do.._.{B | ... .do.._| 01| 1o|ojo|ololo]o
B |Oct. 31|0ct. 30| 0.1 1o0l+ltrlol+!tr' 0

Result.

Strongly positive.
Do.
Anticomplemen-
tary.
Strongly positive.
Do.
Do.
Do.
Anticomplemen-
tary.
Strongly positive.
Do.
Do.
Do.
Do.
Do.
Negative.
Do.
Anticomplemen-
tary.
Negative.
Do.
Do.
Anticomplemen-
tary.
Negative.
Strongly positive.
Do.
Anticomplemen-
tary.
Strongly positive.
Do.
Do.
Anticomplemen-
tary.
Strongly positive,
Do.

Negative.
Do.
Anticomplemen-
tary.
Negative.
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TABLE 1V.—The influence of glycerin on the Wassermann
reaction—Continued.

Am- Tube—

No.of| Date | Por-| Date Date Se- bo- Result
serum.| secured. | tion. | heated. | tested. | rum. | cep- © .

tor. (1(2(3|1|2 |8

1916. 1915. 1915. co. Unit.
A | Oct. 14 | Oct. 14 0.1 L0 |+|+]| 0|+ |+ |+ | Moderately pos-
itive.
B | Oct. 24 | Oct. 24 0.1 1.0 |%£|0|0|+|tr|O Do.
4372 | Oct. 13 B .l ---do....; 0.1 1.0 Anticomplemen-
tary.

(=
(=4
(=4
(=]
=
(=4

B |Oct 81|Oct 31| 0.1| 1.0|=|0]|0|+]|tr| 0| Moderately pos-
itive.
B Nov. 7| Nov. 7 0.1 1.O|x=|0|0|+|tr|O Do.
A | Oct. 14 | Oct. 14 0.1 1.0 |+ |0 |+]|+|tr Do.
B | Oct. 24 | Oct. 24 0.1 1.0{*£|/0]|0|+|tr| 0 Do.
B ..l -.do....| 0.1 1.0/0{0{0|0]|0|0| Anticomplemen-
4374 |___do .___ tary.
B | Oct. 31| Oct. 31 0.1 1.0 +{0[0|+]|tr| 0| Moderately pos-
itive.
B | Nov. 7| Nov. 7 0.1 10|+ 0|0|+|tr| O Do.
4370 |...do....| B do....|--.do....| 0.1 1.5+ 0|0|-+!+] 0| Strongly positive.
4372 |..do....] B |._do.___[c...do___.| 0.1 1.5 |4!tr{ 0|+ |+ ! 0| Moderately pos-
itive.
4374 |._do....| B |..do-___|-_do___.| 0.1 1.5{+|01}0|+|+] 0. Strongly positive.

The result obtained with sera 4360, 4361, 4364, 4365,
4366, 4369, 4370, 4371, 4372, and 4374 by the Wassermann
reaction are shown in Table IV. The glycerinated portion of
each of these sera gave results practically identical with the
result obtained with the nonglycerinated portion. TUnheated,
nine of these ten sera were strongly anticomplementary on the
tenth day, after they had been mixed with glycerin. One serum,
No. 4364, had not become anticomplementary. The anticom-
plementary property was not entirely destroyed by heating the
sera to 55° C. for thirty minutes, and it did not alter the result
of the test. Such anticomplementary property was overcome
by increasing the quantity of amboceptor. All sera were sterile.

TEST 5

The influence of glycerin on the Tschernogubow modification
of the Wassermann reaction.—Specimens 4361, 4365, 4366, and
4369 were secured on October 13, 1915. The sera were drawn
off the clots on October 14, 1915. Each serum was divided into
two portions, A and B. Unheated and unglycerinated, portion
A was tested on October 14, 1915. Portion B was mixed with
an equal volume of sterilized, neutral glycerin, was kept at
room temperature in a cork-stoppered test tube, and was tested
two weeks later.
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TABLE V.—The influence of glycerin on the Tschernogubow modification.

Tube—
No.of| Date |Por-| Date Date Se- Result.
serum.| secured. | tion. | heated. | tested. | rum. Il .
1/213/4|6 l"2’3’4'5’
1915. 1915. 1915. cc. )
4361 | Oct. 13 { A | Oct. 14 |______ 0{0/0{0{0|+{+|+|0|0| Strongly positive.
B | Oct. 31| Oct. 31 0.1/0{0|0]|0|0|+|+[tr|0|0 Do.
4365 | _do__,_{ A | Oct. 14 |.______ +|4|+)0]0|4+|+|+ 0| 0] Negative.
) B | Oct. 31| Oct. 31| 0.1 |+|+/+|0|0|+|+|+]|0]0 Do.
4366 | do { A Oct. 14 ______ +|+/+{0]o|+|+[+0[0]  Do.
B | Oct. 31| Oct. 31 0.1 |+|+[+|0[0|+|+]|+]|0}0 Do.
4369 do .. { A . Oct. 14 |..___.. 0{0]0]0|0|+|+|+]|+| 0| Strongly positive.
B | Oct. 31{ Oct. 31 0.1({+{0{0{0|0]+|+|+[0[0 Do.

Table V shows that with these four sera glycerin did not in-
fluence the Tschernogubow modification of the Wassermann
reaction.

TEST 6

The influence of glycerin on the Wassermann reaction.—Spec-
imens 4394, 4395, 4396, 4397, 4398, and 4399 were secured on
October 27, 1915, and the sera were drawn off the clots the next
day. Each serum was divided into four portions—A, B, C,
and D. Unglycerinated, portion A was heated and tested by
the Wassermann method on October 28, 1915. Portion B was
mixed with an equal volume of sterilized, neutral glycerin and
was heated to 55° C. for thirty minutes on October 28, 1915;
was tested by the Wassermann method on November 7, 1915.
Portion C was mixed with an equal volume of sterilized, neutral
glycerin on October 28, 1915, and was heated and tested by the
Wassermann method on November 7, 1915. D was mixed with
an equal volume of sterilized, neutral glycerin on October 28,
1915, and without having been heated, was tested by the Was-
sermann method on November 7, 1915. Each serum was exam-
ined bacteriologically.

Table VI shows the results obtained with glycerinated sera
4394, 4395, 4396, 4397, and 4398, tested by the Wassermann
method. The glycerin did not noticeably influence the Wasser-
mann reaction. Glycerinated sera that were heated on October
28, 1915, and were tested on November 7, 1915, were not more
anticomplementary than were sera that were heated and tested
on November 7, 1915. Unheated, five of the six sera were
strongly anticomplementary on November 7, 1915. Serum 4399
was no more anticomplementary before having been heated than
it was after it had been heated on November 7, 1915.
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TABLE VI.—The influence of glycerin on the Wassermann reaction.

Am- Tube—
No. of| Date |Por-| Date Date Se- bo- Result
serum. secured. | tion. | heated. | tested. | rum. | cep- .
tor. |1(23(12 38
1915. . 1915. 1915. cc. | Unit.
A | Oct. 28 | Oct. 28 0.1 1.0|+{0]|0|+|%]|0| Moderately posi-
I tive.
4394 | Oct. 27 B |...do....; Nov. 7 0.1 L0100 |+ (tr| O Do.
C |Nov. T|...do....{ 0.1 1.0 {tr|0| 0 |=|tr|O Do.
D |- ceedo-..f 0.1 1.0{0/0|0|0|0]|0| Anticomplemen-
tary.
A | Oct. 28 | Oct. 28 0.1 1.O|+]+|0|+]|=%|0| Negative.
B |...do ...} Nov. 7 0.1 10|+ |tr| O]+ jtr| O Do.
4395 |...do....4 C |Nov. 7|.do--c.| 0.1| 10|+ |[tr{O|+][tr|0 Do.
) 0 N O, _..do..._| 0.1 1.0(0|0{0{0|0|0| Anticomplemen-
tary.
A | Oct. 28 | Oct. 28 0.1 1.0|+|0]|0|+|-+]| 0| Strongly positive.
B |...do....| Nov. 7 0.1 L0 jtr{0;0 |+ tr| 0 Do.
43%6 |..do....{ C |Nov. 7T|-..do--..| 0.1| Lo|tr|0|O|+[tr|O Do.
D | ~.do..._| 0.1 1.010{0[{0[{0|0]|0| Anticomplemen-
tary.
A | Oct. 28 | Oct. 28 0.1 1.0 [tr{ 0| 0|+ | % |0 | Strongly positive.
4397 |___do .___! B |...do....[ Nov. 7 0.1 1.0j{0|0 |0 |-+|tr|{O Do.
C [Nov. 7|-..do-...| 0.1 1.0j0{o0|O0O|+|0]|O Do.
) 0 o O —..do_._.| 0.1 1.0j0|{0{0/{0|0]0| Anticomplemen-
tary.
A | Oct. 28| Oct. 28 0.1 1.0{+=[0|0]|+|+| 0| Strongly positive.
4398 |__ do ... B |...do....| Nov. 7 0.1 1.0 |tef 00 |+ tr|0 Do.
C | Nov. 7(._..do-.../ 0.1 1.0 |tr{ 0|0 |+ tr|O Do.
D |oo. .do.._| 0.1 1.0(0/0|{0|0|0|0| Anticomplemen-
tary.
A | Oct. 28 | Oct. 28 0.1 1.0 |+ |+|0|{+]|%]| 0| Negative.
4399 | __do ... B [...do....| Nov. 7 0.1 1.0 [+ {tr|O|+|tr| O Do.
C | Nov. 7l...do-...| 0.1 1.0 |+ |tr{0 |+ |tr|0 Do.
D |occoaoos -..do.._.| 0.1 1.0 |+ |tr| O |+ {tr|O Do.
TEST 7

The influence of glycerin on the Tschernogubow modification
of the Wassermann reaction.—Specimens 4394, 4395, and 4396
were secured on October 27, 1915. The sera were drawn off
the clots on October 28, 1915. Each serum was divided into
three portions—A, B, and C. Portion A, unglycerinated and
unheated, was tested by the Tschernogubow modification on -
October 28, 1915. Portion B was heated to 55° C. for thirty
minutes and was then mixed with an equal volume of sterilized,
neutral glycerin. On November 7, 1915, portion B was sub-
divided into portions B and B’. Portion B was tested without
further heating, and portion B’ was tested after it had been
reheated. Unheated, portion C was mixed with an equal volume
of sterilized, neutral glycerin on October 28, 1915. On Novem-
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ber 7, 1915, portion C was subdivided into two portions, C and
C’. Portion C was tested without having been heated, and por-
tion C’ was tested after it had been heated to 55° C. for thirty
minutes.

TABLE VII.—The influence of glycerin on the Tschernogubow modification
of the Wassermann reaction.

No. Tube—
- |Datese-| Por- | Date |Datere-| Date | Se-
(:_flf: cured. | tion. | heated.! heated.| tested. | rum. [ I Result.
1‘213'4 5|1’ 2’{3’ 4"5’
1915. 1915. | 1915. | 1915. ce.
A . Oct. 28 _...... +{010{0,0|+|+|+{0,0| Moderately positive.
B [Oct. 28 __.____. Nov. 7 0.1+|tr, 0/0{0|+|+|tr)0,0 Do.
43940ct. 278 B’ |__do.../Nov. 7j..do ... 0.1:+ tr‘O 0/0|+|+|=l0]0 Do.
[ O P . _do__. 0.1tr;0/0.0/0|+|tr;0,0|0 Do.
C’ |Nov. T..._..._. _.do __. 0.1+{tr;0/0[0|+|+{+/0]0 Do.
A | Oct. 28 ... +|+{+ 0|0|*|++00 Negative.
B [Oct. 28 ______.. Nov. 17 0.1++tr0 0 |+|+jtr;0{0 Do.
4395 _.do ..\ B |_do..INov. 7 -do..| 0.1++|xglof+[+|<l0]0] Do.
C oo ~do ... 01+tr000+tr0 0.0 Do.
C’ |Nov. T-cooao-- .do __. 0.1+ %/ 10]|+|+| £/ 00 Do.
A | Oct. 28 _.._._. +|0({0/0[0|+|+|+]|+| 0| Strongly positive.
B [Oct. 28 ____.._. Nov. 1 0.1{+{010|0,0|+|+|£{0]|0 Do.
4396 _do | B | do.._Nov. 7_.do..| 0.1/0]00]0|++|<l0l0 Do.
[ 7 I N, .do ___ 0.100000+i00x0‘ Do.
C’ |Nov. 7i ........ .do .__ 0.1I+ 0/0/0/0|+ +;i 0:0! Do.

As is shown in Table VII, glycerin did not influence the
Tschernogubow modification of the Wassermann reaction.
Heating the sera to 55° C. for thirty minutes more than once
did not alter the results obtained, and unheated, these sera had
become but slightly anticomplementary for the Tschernogubow
modification of the Wassermann reaction in eleven days.

TEST 8

The influence of glycerin on the Tschernogubow modification
of the Wassermann reaction.—Specimens 4397, 4398, and 4399
were secured on October 27, 1915. On the next day the
sera were drawn off the clots. Each serum was divided into
two portions, A and B. Unglycerinated and unheated, portion
A was tested by the Tschernogubow modification of the Wasser-
mann reaction on October 28, 1915. Portion B was mixed with
an equal volume of sterilized, neutral glycerin and was kept
in a cork-stoppered test tube at room temperature. On No-
vember 7, 1915, portion B was tested by the Tschernogubow
modification before and after the serum had been heated to 55°
C. for thirty minutes.
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TABLE VIII.—The influence of glycerin on the T'schernogubow modification of
the Wassermann reaction.

Tube—
No.of| Date |Por-| Date Date L R — Result.
serum.: secured. | tion. | heated. | tested. | rum. ‘ Lo .
112/3/4:5 1'[2';3'44' 5
[N DU S ————— PR f— - 4‘__;,__ ——— —_—
1915. 1915. 1915. ce. | ‘ 1 '
Al Oct. 28 |-..._. 0 ojo]o‘o + +1+ +|0| Strongly positive.
4397 | Oct. 270 B ' _________ Nov. 7! 0.1 ooio 0:0|++;0:00 Do.
B |[Nov. 7T|...do_.._| 0.1|=x|0i0[0]|0|+|+]|%0|0 Do.
JA __________ Oct. 28 |-ooo_.. o|ofo|o]o|+[+|+[0)0 Do.
4398 |__.do.._.U B |..__....__ Nov. 7| 0.1 i0’000++000 Do.
B |Nov. 7(...do....| 0.1 ++Jtr;0 0)+|+|+| |0 Do.
A | Oct. 28 | ._____ +1+ i-‘OIO + +|i 0|0| Negative.
49 |._do-.__¢ B |.______._ Nov. 7| 0.1|+ 00042000 Do.
i B | Nov. 7 do ... 0.1 ++it‘00++i00 Do.

Table VIII shows that in test 8 the glycerin did not influence
the Tschernogubow modification of the Wassermann reaction.
Unheated, these three sera were moderately anticomplementary
on November 7, 1915. Heating the sera to 55° C. for thirty
minutes destroyed the anticomplementary property.

TEST 9

The appearance of anticomplementary properties.—Specimens
4557, 4558, 4559, 4560, and 4561 were secured on January 4,
1916. On January 5, 1916, the sera were drawn off the clots.
Each serum was divided into seven portions—A, B, C, D, E,
F, and G. Unglycerinated, portion A was tested by the Wasser-
mann method on January 5, 1916. Portion B was heated to
55° C. for thirty minutes, was mixed with an equal volume of
sterilized, neutral glycerin, and was kept at room temperature
in a cork-stoppered test tube. Portions C, D, E, F, and G
were mixed with equal volumes of sterilized, neutral glycerin
and were kept at room temperature in cork-stoppered test tubes.
Beginning with January 5, 1916, one portion of glycerinated
serum was heated to 55° C. for thirty minutes on every third
day until all the portions had been heated. Portion C was
heated on January 5; portion D, on January 8; portion E, on
January 11; portion F, on January 14; and portion G, on January
16, 1916. On the last day portions B, C, D, E, F, and G were
tested by the Wassermann method and a bacteriologic test was
made of each serum.
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TABLE 1X.—The appearance of anticomplementary properties.
Am- Tube—
No.of | Date |Por-| Date | Date | Se- | bo- Result.
serum’, gsecured. | tion. , heated. | tested. | rum. tielh | , ,| ,
or. |1]|2]8 1|28
e *\¥77777 —_— P ; N
1916, 1916. 1916. cc. | Unit.
A [ Jan. 5| Jan. 5 0.1 1.0 |+ |+ |tr |+ |+ |tr| Negative.
Bl _do_..{Jan. 16| 01| Lo [+[+[0]|+|{+]0 Do.
| € {--do___.l._do.___| 0.1 1.0[{0|/0{0!0|{0]|0| Anticomplemen-
4657 | Jan. 4 tary.
D |Jan. 8 ...do-._.| 0.1 1.0{+1itr| 0 |+ |tr O | Negative.
I E gan 11] . do.—| 011 1.0|+|tc]o|+]|tr]0 Do.
o F | Jan. 14 |.__do .... 0.1 LO|+|x10|+|x]|0 Do.
| G |Jan. 16 |._do._| 01| 1o|+|+|o|+|+]0 Do.
(A |Jan. 5|Jan. 6| 0.1| L0 |+ |+ tr|+]|+]|tr Do.
Bl _do___!Jan. 16| 01! Lo|+|+[0]+[+]0 Do.
C l__.do_._.i___ do....| 0.1 1L0|+{0fl0|x|0]0 Do.
4658 |___do....{ D iJan 8i.--do | 01| 1o|+|ojol+{0]0 Do.
1TE (Jan. 11 _do_._.| 01| 10|+|tr[0]|~+]|tr|0 Do.
| F !Jan. 14 i_._do_.._ 0.1 1o|+|«[ol+|xl0 Do.
La ‘iJan. 16 (._.do__| 01| 1o|+|+|0f4]+]0 Do.
A [Jan. 5 Jan. B 01| 10|+ 4+ Do.
1B |_.do.._. Jan. 16| 0.1| L0 |+|+|0]|+]|+]0 Do.
Y el do! do__| 01| 1olerlofoleefolo Do.
4559 |..do ...y D 'Jan. 8' _do....| 01| 1o|+|o|o|+|0]0 Do.
| B jJan. 11 do..| 01| 10|+|tr|0|+|tr|0] Do
1 F Jan. 4 |..do...| 01| Lo|+|x|o|+|x]0 Do.
NG |Jan. 16|._do....| 01| Lo|+|0|0|+|0]|0O Do.
! A |Jan. 5|Jan. 5| 0.1| 1.0|+|=%|0|+|+|tr| Moderately posi-
| tive.
B |...do..._! Jan. 16 0.1 1.O|+|0|0|+]|+| 0| Strongly positive.
4660 | do .|| C |--do__.| do_...| 01| Lojofo|o|+|ofo| Do
D |Jan. 8| _do_..| 01| Lo[0fof0|+|0]0 Do.
E |Jan. 11|._do._...] 01| Lo|o0|o|o|+]|0]o0 Do.
F |Jan. 4 _do_...|] 01| Lo|ojofo]|+|o0]o0 Do.
G |Jan. 16!._do_...| 0.1] Lo|o|o|o|+]|0|0O Do.
A 0.1 voftrjo|o|+|+]0 Do.
B 0.1} 10|0j0|o0|+|+]|0 Do.
c 0.1 Lofo{o0|of+|0]0 Do.
4561 |...do ...l D | Jan. 8./..do-._; 01| L0[0[0i0|+!x]|0 Do.
E |Jan. ' _do__.| 01| no|ololol+{+]|0 Do.
F |Jan. M4|._do_._.| 01| 10[{0|0|0|+|+]|0 Do.
|0 G |Jan. 16 __do_| 01| 20[0[0f0[+|+|0 Do.
Table IX shows that fresh sera heated to 55° C. for thirty

minutes before they were mixed with glycerin did not become
anticomplementary in eleven days, while fresh sera that were
heated after they had been mixed with glycerin were anticom-
plementary eleven days later.
the five sera tested had become permanently anticomplementary
in eleven days; the anticomplementary property was but par-
tially destroyed by heating portions G to 55° C. for thirty

minutes.

The sera were sterile.

Two, Nos. 4559 and 4560, of
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TEST 9’

Anticomplementary serum tested.—Portions C of sera 4557,
4558, 4559, 4560, and 4561 were retested. Instead of 1 unit
of amboceptor, 1.5 units were used.

TABLE IX'.—Moderately anticomplementary sera tested by the
Wassermann method.

Am- Tube—
No.of| Date |Por-| Date Date Se- | bo- Result.
serum.' secured. | tion.| heated. | tested. | rum. | cep-
tor. [1{2|8 |1 |23
1916. 1916. 1916. cc. | Unat.
4557 | Jan. 4| C | Jan. 5| Jan. 16 0.1 1.5 (4[]0 ]|+{+]| 0| Negative.
4558 |__.do....| C |...do....[-..do.__..| 0.1 L5 |4 {+{0|+]|41]0 Do.
4559 ._do....| C |...do_..|-..do.._.| 0.1 L5+ (x|0|+]|x]|0 Do.
4560 |._.do-...! C |._.do.___j__.do_.__| 0.1 1.5 |4+ 06|04 || 0| Strongly positive.
4561 |._do.._..] C |...do.____|-..do_.__ 0.1 1.5{0{0|0|+|+]|0 Do.

Table IX’ shows that moderate anticomplementary property
was readily overcome by increasing the quantity of hemolytic
amboceptor.

TEST 10

The anticomplementary property of glycerin.—Specimens
4595, 4596, 4597, 4598, and 4599 were secured on February 10,
1916. On February 11, 1916, the sera were drawn off the clots.
Each serum was divided into two portions, A and B. Both por-
tions were heated to 55° C. for thirty minutes. Portion A was
tested by the Wassermann method without having been mixed
with glycerin. Portion B was mixed with an equal volume of
sterilized, chemically pure glycerin and was tested by the Was-
sermann method.

TABLE X.—The anticomplementary property of glycerin mixved with serum.

Am- Tube—
No.of| Date | Por-| Date Date Se- bo- Resul
serum.| secured. | tion. | heated. | tested. | rum. | cep- ! esult.
tor. 112|312 ; 3
1916. 1916. 1916. cc. | Unit. ;
4595 | Feb. 10 { A | Feb. 11 | Feb. 11 0.1, L2 |+|+|%]|+|+ | Negative.
B |...do....{-..do___.f 0.1 L2 +}|+|0|+]+10 Do.
4596 |___do ... { A |._do.._j.do___| O.1 1.2{0|0|0]|+|+]|+ | Strongly positive.
B _.do....| 0.1 1.210{0]0|+|+|0 Do.
4597 |- do ... { A .do_...| 0.1 1.2 |+ |+ |+ |+|+!*| Negative.
B .do...| 0.1 L2 |+ |+j0]+|+]|0 Do.
4598 |__.do .. { A |..do....j..do....| 0.1 1.2 +}0|0]|+!+]|+ | Strongly positive.
B |..do....j-..do-...] 0.1 1.210/0]0 |+ ]|+ 0 Do.
4599 |-__do ____{ A |._do_._[._do___.| 0.1 L2 |4+|te| 0|+ 4|+ Do.
B |..do...|-.do_._.| 01! L2|+|0|O0O[+|+|0O Do.
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Table X shows that the serum mixed with glycerin was
slightly anticomplementary. This anticomplementary property
did not affect the result obtained with the test.

CONCLUSIONS

Formalin is not a suitable preservative for serum intended for
the Wassermann reaction. Sera that gave moderately positive
results before formalin was added gave negative results, or
nearly negative results, a week after the formalin had been
added.

Glycerin kept the sera sterile and did not noticeably influence
the Wassermann reaction nor the Tschernogubow modification
of the Wassermann reaction.

Unheated, old sera were strongly anticomplementary. Fresh
sera that were heated to 55° C. for thirty minutes before they
were mixed with glycerin did not become anticomplementary
in eleven days.

Fresh sera that were heated to 55° C. after they had been mixed
with glycerin were anticomplementary on the eleventh day after
the heating.

Nearly all unheated sera that were mixed with glycerin and
were kept at room temperature became permanently anticom-
plementary. Anticomplementary sera could be tested provided
the amboceptor was increased.

The anticomplementary property did not alter the result ob-
tained with the Wassermann reaction or with the Tschernogu-
bow modification of the Wassermann reaction.

A mixture of equal parts of glycerin and serum was slightly
anticomplementary as compared with the serum alone.

140085 2







A CASE OF INFESTATION WITH DIPYLIDIUM CANINUM!

By MARIA PAz MENDOZA-GUAZON
(F'rom the Department of Pathology and Bacteriology, College of Medicine
and Surgery, University of the Philippines)
THREE TEXT FIGURES

It has been my good fortune to find at the autopsy table
four chains composed of melon-seedlike tapeworm segments in
the small intestine of a male child.

A brief summary of the history is as follows:

José Abad, 8 months old, born in Pila, Laguna Province, ‘re-
siding at Binondo, Manila, was admitted in the department of
pediatrics, Philippine General Hospital, on August 21, 1915, on
account of enlargement of the abdomen. He is the seventh child
of the family and the delivery was normal, although the child
had a rather prominent abdomen and was entirely breast-fed.

The present illness has been present since birth. The ab-
domen was always distended and tympanitic and always re-
tained the enlarged size. The mother, to relieve her child, used
to give him an enema of some herb decoction, and after the
expulsion of the facal matter and a good amount of gas, the
abdomen would decrease in size and become soft. The child has
always been constipated and did not thrive well, although the
mother had sufficient milk.

The physical examination showed an underdeveloped and
poorly nourished infant with open anterior fontanelle, large
mouth due to the habit of sucking the fingers and hands, and
large, distended tympanitic abdomen without muscular rigidity
or spasm and showing the coils of the large intestine. The peris-
taltic waves could not be induced by application of cold. No
one in the family has the same trouble as this boy.

Stool examination: Negative.

Urine examination: Reaction, acid; sugar, negative; albu-
men, a decided trace. The microscopic examination showed
numerous crystals of acid sodium phosphate, epithelial cells, and
some mucus.

TABLE I.—Examination of the blood.

Hamoglobin 80 per cent.
Leucocytes 8,875

Polynuclears’ 76 per cent.
Small lymphocytes ’ 23 per cent.
Transitionals 1 per cent.

! Received for publication January 18, 1916.
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The clinical diagnosis was Hirschsprung’s disease (megaco-
Ion), hydrocele, umbilical hernia, and rachitis.

My report of the autopsy in full, performed on September 10,
1915, is as follows:

The body is that of an underdeveloped and greatly emaciated Filipino male
child, measuring 58 centimeters in length and weighing 3.46 kilograms.
Rigor mortis and hypostasis are not present. The abdomen is so much
dilated and the extremities so small that the body looks like that of a frog.
The anterior fontanelle is open, but the sutures are closed. The face has an
expression of suffering. The eyelids are open. The pupils cannot be dis-
tinguished. The lips are reddened as well as the tongue and buccal mucosa.
The thorax is well expanded, but the muscles are poorly developed; the
intercostal spaces are depressed, and the costochondral joints are marked.
The abdominal wall is very thin and is uniformly distended. In the right
lower quadrant there is an egg-shaped mass which is well formed but can
be pressed and made to assume different shapes. The coils of the intestines
are well marked. On turning the baby to one side, the distention is still
present. The inguinal glands are not very much enlarged. The rectum
admits the small finger very well.

On section subcutaneous fat is absent. The musculature is very thin.
The peritoneum is pinkish, and there are about 20 cubic centimeters of
sticky fluid in the peritoneal cavity. All the coils of the intestines are
dilated, but the large colon is enormously hypertrophied and dilated. The
appendix measures 5 centimeters in length, is under the mesentery of
the ileoceecal valve, and contains some faces. The ascending colon has
a slight twist upon its longitudinal axis; it is bluish and large, having
a diameter of approximately 3 centimeters. The transverse colon is very
much dilated and measures 6 centimeters in diameter. The descending
colon measures 4 centimeters in diameter, and the upper part of the
sigmoid flexure is about 3 centimeters in diameter, curves toward the
right side in a twisted way and is well covered by the peritoneum and by
the other portions of the large intestine. The sigmoid and rectum are
just as long as the ascending, transverse, and descending parts of the colon.
The rectum measures approximately 10 to 12 centimeters in diameter and
contains large faceslike masses; it diminishes in diameter toward the anus.
The inferior portion of the rectum has a diameter of 2 centimeters. The
walls of the large intestine are very thick and measure about 9 millimeters
in thickness. The mesentery of the large intestine has a lower origin than
that of the small intestine, and the longest place of the mesentery of the
large intestine (or mesosigmoid) measures 11 centimeters. All the blood
vessels and lymph channels are very prominent, as well as the mesenteric
glands. The small intestine has a thin and congested wall, and nearer
the stomach the diameter becomes normal. The stomach is not markedly
dilated and is covered by the transverse colon. The liver is small, and
the diaphragm reaches the second space on the right side. The omentum
is almost absent, and what remains seems to be mucoid tissue.

Thorax.—The thymus gland is very small (0.74 gram) and is pinkish
yellow.

Heart.—The pericardium contains about 3 cubic centimeters of clear,
straw-colored, viscid fluid. The heart is dark blue and is small. Fora-
men ovale is patent, and the orifices of the heart are apparently normal.
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The musculature of the heart is opaque, swollen, and dark blue, and the
striee are not visible. Heart weighs 19 grams.

Lungs.—The lungs are somewhat smaller than normal, although both
crepitate fairly well and float in water; they are pinkish, except their
posterior portions, which are dark blue. Both lungs cut easily, and the
cut surfaces show a spongelike pinkish substance. The bronchi are free
from mucus, and the bronchial glands are not enlarged.

The spleen is small, and feetal lobulations are present. It is firm and
cuts with slight resistance. The cut surface is dark blue, and the splenic
pulp can be easily scraped away. Malpighian bodies and trabecule are
not very prominent. The spleen weighs 12 grams.

The adrenals are small and flat. They are firm, brownish yellow, and
cut easily; the cortex is firm and is dark yellow. The two adrenals weigh
2.7 grams.

The kidneys are small, firm, and dark blue. The cut surface exudes very
much blood; it is dark purple. The cortex is small and looks swollen
and glistening; the pyramids are very dark. The Malpighian bodies are
not visible. The two kidneys weigh 37 grams.

The liver is small, as already mentioned, and is dark purple; the edges
are rounded. It is somewhat firm and cuts with slight resistance. The
cut surface exudes much blood, shows a dark purplish color, is glistening,
and looks oily. The liver weighs 144 grams. .

The stomach contains some fluid with white flocculi. No erosion is
found in it. The pyloric opening has a circumference of 2 centimeters.
The duodenum is not well tinged with bile.

The gall bladder contains thin golden bile, and its ducts are patent.

The pancreas is reddish pink and does not show any marking.

Intestines—The small intestine contains a reddish mucoid material;
it has a thin wall. Toward the upper part of the ileum four chains of
tapeworms were found. In the lower part of the intestine was found an
isolated segment which seems to be composed of two parts that are united.
The superior part enlarges and swells, and later on a small protrusion
appears in the middle of it, which elongates and enlarges also, and in this
way the segment creeps forward and from place to place. The posterior
part does not take any part in this creeping; only it becomes smaller and
shorter when the upper part enlarges. Under the microscope this segment
shows a rather movable anterior part, but it is not distinctly separated
from the rest. The tapeworms that are found have very small bodies and
seem to be very young. Examination of the feces (2 slides) does not show
any eggs. The mucosa of the lower part of this intestine is paler and
more desquamated than the upper part. The ileoczcal valve is patent,
and Peyer’s patches above this are all swollen and congested. The large
intestine contains grayish, pasty, and sandlike material, and large pieces
of this are impacted around small, hard feces. This material seems to
be bismuth. On cleaning the colon, the mucosa is found to be reddened,
and in some places minute holes are seen which seem to involve only the
mucosa. In the lower part of the rectum there is a large, round, necrotic
area, which is approximately 2 centimeters in diameter. Inside this there
are some erosions, the bases of which show white material. This is placed
opposite the mesenteric attachment. A few centimeters above this there
are, also, two longitudinal red ulcers that are transverse to the long
axis of the colon. No stenosis nor intussusception can be found in the
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large intestine, except that the intestinal wall, especially the muscular
layer, looks very thick with prominont and dilated vessels and the lower
part contains these ulcers which seem to be very recent. (Patient had
no bowel movements twenty-four hours before death, and a Hegar’s
dilator was introduced into the rectum.)

The prostate gland is apparently normal.

The urinary bladder is apparently normal.

Throat organs—The cervical glands are reddened and slightly enlarged.
The thyroid gland is small; otherwise it is apparently normal.

Brain.—The cerebrospinal fluid is somewhat increased in amount, and
the meninges of the brain are congested; otherwise it is apparently normal.

Anatomical diagnosis.—Dilatation and hypertrophy of the colon (mega-
colon); teniasis (Dipylidium caninum); enteritis, catarrhal; ulcerative
colitis; passive congestion of the visceral organs; parenchymatous degen-
eration of the heart, liver, and kidneys; extreme emaciation; rickets;
foetal lobulations of the spleen; bismuth impaction in the large intestine;
lymphadenitis, mesenteric and cervical; bismuth poisoning (?).

IDENTIFICATION OF THE PARASITE

I placed the reddish yellow flat segment on a slide and took
it to Mr. L. D. Wharton, instructor in zoo6logy, University of the
Philippines, who, after seeing the chains, identified them as
those of Dipylidium caninum and the segment as a proglottid

a b c d

N

F16. 1. Dipylidium caninum. a and b, natural size of worm ; ¢ and d, natural size of segments;
e, the worm enlarged. X 5.
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of the same species. Later he kindly showed me some of the
internal structures of the segments of this parasite.

The segments, as mentioned, look like seeds of a melon with
the pointed end of one sticking a little into the rounded end of
the segment in front of it (fig. 1). Each one of the large, flat
segments has about the middle a shallow groove on either side.
The size of each of the segments diminishes toward the head and
becomes smaller after staining.

Only one of the parasites has the neck and head, which was
buried in the mucosa of the small intestine, so that I had to clip
this to preserve the head. This chain has about forty segments
and measures after staining 48 millimeters. The head is small,
is rhomboid in shape, and under ¥ power and No. 4 objective
of a C. Zeiss microscope, it shows the retracted rostellum with
the four rows of alternating, rose-thornlike hooklets and two
unarmed and somewhat elliptical suckers which hide the other
two (fig. 2).

FiG. 2. Head and anterior segments of Dipylidium caninum.

The neck is short and does not show marked segmentation.
The largest segment is 3 millimeters in length and 1 millimeter
in breadth after staining.

The mature segments (fig. 3) have a slight convex outline
and show a bilateral arrangement of the reproductive system.
The genital pores are double and open about the middle of the
segments and opposite each other. The ovaries are bilobed.
The vitelline glands lie posterior to the ovaries. The vagina
is posterior to the cirrus pouch. The testicles are numerous
and are found in the meshes of the reticulum of the uterus.

The vasa deferentia are long, follow a tortuous course, and
enter the cirrus pouch which is long and slender.

In the gravid segments the testes and ovaries disappear and
the uterus is broken up into capsules which contain the eggs.
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The second chain is longer; it is composed of twenty-three

segments, which are larger than those of the first.

F1e. 3. Posterior segments of Dipy-
lidium caninum. wu, uterus; t, tes-
ticles; vd, vas deferens; cp, cirrus
pouch; ¢, cirrus; », vagina; ov,
ovary; rs, receptaculum seminis;
vg, vitelline gland.

The head is
missing, but a part of the neck re-
mains. The chain measures after
staining 72 millimeters, and the
largest segment is 7 millimeters by
2 millimeters.

The third chain is 2 centimeters
long, has no head nor neck, but one
end of it is finer and has smaller seg-
ments than the other end.

The last chain is composed of five
segments and measures 11 milli-
meters in length after staining.

These parasites are placed in the
museum of the College of Medicine
and Surgery, University of the Phil-
ippines (No. 1495).

BIOLOGY OF THE PARASITE

This worm is a parasite of car-
nivorous animals, accidentally of man
and especially of children. It has
been classified under Cestoda, family
Hymenolepidide, subfamily Dipyli-
dinze (1) and the description of it has
been fully given by C. W. Stiles. (2)

The adults are normally found in
the intestines of small dogs (Canis
familiaris) and cats (Felis catis) in
great number where they grow rap-
idly. The ripe proglottides are so
active, as shown in this case, that
they can pass by their own move-
ments through the anus of the host
with the feecal material. Usually the
segments are isolated and few, al-
though a great number can come out.
As soon as they are out of the anal
ring, they crawl toward the hairy
parts of the skin, where they deposit

their eggs, which are swallowed by the dog louse (T'richodectes
canis), or cat louse (7. rostratis Nitzsch), or are aspirated by
the dog flea (Ctenocephalis canis Curtis), cat flea (C. felis
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Bouché), or by that of man (Pulex irritans Linnseus). In these
insects the eggs develop into cysticercoids (Cryptoceptes tricho-
destes Villot, 1882), as shown by Melnikow in the dog louse and
by Grassi in the dog flea.

The dog is infested by biting the louse or fle