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THE VIRUS OF LYMPIHOGRANULOMA INGUINALE®
s Covrmvarion, Ies ANriaeNie Vanve as 4 Vacoize anp ALso IN THE Probue-
TION OF AN \ANTISERUM

Joserrr T Tasera, MSe, Cixcrsxati, O

N G VIEW of the literature reveals that all attempts to cultivate the eti-
A ologle agent of Ivimphogranuloma inguinale have been tfuilures. We have
recentiy! succeedaed in doing so by utthizing the medium devised by Maitiand,
Laing, aud Lyth® Tor the cultivation of Vaceinia virus, This medium is made
by placing sterile bits of rabbit tissue. Kiduey, liver, or spleen, in Berketeld-
filtered Tyrode's solution.  We have used guinea pig tissue in place of rabbit.

1 C R

Fig. I.—Cultivation of ILymphogranulomsa inguinale virus, 7. fourteenth subculture from Case
C.R. C, control. 2, twelfth subeulture from Case H.S., five Jdays’ incubation.

The inoculum, pus, is obtained from 2 tluctuant inguinal node that has not
been exposed to external contamination. This pus is found to be bacteriologically
sterile. Tt is diluted 1:5 with sterile saline solution. When from 0.02 to 0.03 c.c.
of the diluted pus is planted in 7 e.c. of Tyrode’s solution, containing a picee of
guinea pig kidney or liver and incubated at 37.0° .. acrobically a peculiar
cloudiness appears throughout the supernatant fluid in thirty-six to forty-cight
hours. Control tubes of the medium, ineubated in the same manner, remain
perfeetly clear. This cloudiness is transmissible from one subeulture to the next.
Fig. 1 illustrates this peculiar formation of cloudiness in the media. In our
work the cloudiness was carried through 24, 14, and 12 subeultures when the
procedures were discontinued.

_ *From the Department of Bacteriology and Hygiene, University of Cinecinnati College of
Mledicine, and the Cincinnati General Hospital,
Received for publication, June 2, 1934.
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In our expericnce, as in that of others, cultures made from bubonic pus
when planted ona wide variety of bacteriologic media and wrown acrobically,
at partial oxygen tension, or anacrobieally. remain free of visible growth.  The
clowdiness in the tissue-Tyrode medium remains for twelve- to fourteen-day in-
cubation periods, after which the eloudiness seems to preeipitate out and the
supernatant Huid becomes clear and slightly steaw colored,  When this elear
supernatant Huid, which has been eloudy onee. 1x subeultured. it no longer pro-
duees eloudiness,

When the clowdy supernatant tlutd is examined or ceultured nothing re-
sembling ordinary bacteria ix to be found. Xttempts to sce the etiologie agent
in eloudy thuid have failed with the exeeption that peculiar granules ave brought
ated by IHosokawa?®
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1
avicty of virnses, Hosekawa's methed of staining vivases,

Fiz, 2.—Clowly supernatant culture fluid stained with Hosokawa's method. mounted in
hayrax. o Dark-field, restaesd from a photonicrograpn of 1500 Jdiameters. I, Direct illuminas
tion, reduced frome o photomicrograph of 1100 diqunetors,

1. Smearing: Looptul cloudy supernatant tinid is smeared as thin as possible en a
perfectly clean slide by means of drawing it iengthwise by a sceond slide, as in blood smear
preparation.  The smear is air dried,

2. Fixation: The smeared film, after thorough drying in air, is fixed for two minutes
in the fixing solution, then washed in water.

The {fixing solution:

Methyl aleohol 1000 ¢,
Formalin (original solution) 5.0 ¢
Glacial acetie acid 1.0 c.e.

3. Treating witle cosin:  Flood the fixed slide with 1 per cent coxin solution und heat it
over a flame for from oue-halt to one minute until it just steams, as in the ease of staining
acid-fast baecilli. Wash with water carefully.

4. Qicmsa staining: Throe drops of stock Giemsa in 2 c.e. distilled water is used.
Hosokawa solution gave better results. This solution is prepared as follows:

4
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Losin metbylene blue 200 em.

Azure 1 4 om,
Urystal violet D025 g

Dgsolve in 250 ¢ of equal parts of methyl aleohol and
clveerin: filter through paper.

One e, of the stork solution is diluted in 30 ca ot distied water just betore using.
Fixed and vostictrented slides are sinined frow fifty to seventy minuwies at roon fompers-
ture, are washed inowater and dried in the air.

It ix found that not all of the bubonic pus from the patients produee
cloudiness of the medium.  When pus from patients that tails to produce eloudi-
ness in media is used o prepare Bret antigen, this antigen fails to give positive
skin reactions in proved casesc Subeultures from a 1:10,000 dilation of pus
failed to produee clowdiness, bat from a 11000 difation viclded growthe When

diluted pus or the cloudy stupernatant Hudd i etitire s passed through

E{zs
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2uct ot ive oa norzal rarsene and noramal suinza diss.

All rzections nar

Chart 1.

Berkefeld =N tilter the filtrate will produee coudiness on subeulture. When
I ce. of the cloudy supernatant thuid is inoculated into the groin of o guinea
pig, a Ivmphadenitis is produced in from two to three days, The glands gradu-
ally inercase in diameter and after ten to twelve days will become conglomerate
masses of glands and may measure 15 mm. or more in diameter. The overlying
skin hecomes adherent to the affeeted nodes, after which they tend to disap-
pear spontancousty.  The skin sensitivity of the animals will develop in from
three to four weeks. This is comparable to that which one can accomplish by
direct inoculation with human pus. Such culture inoculations were sueccess-
ful when the fourth, sixth, and eighth subeultures were used. The etiologie
agent has been passed from culture to guinea pig, then from guinea pig to the
meditm, from this culture to a subculture and then back to the guinea pig.
Chart 1 illustrates the complete eyele of animal inoculation.

The cloudy supernatant fluid from a subculturc was heated to 60° C. for
two hours on one day, and at the same temperature for one hour on the fol-
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lowing day. as in the well-known method ot preparing Frei's antigen from pus.
When such heated eulture antigen. preserved with 1:10,000 wmerthiolate, is in-
jeeted intradermally Into patients it gives just as mavked reaetions as does the
Frei anticen. When the twenty-third subeulture in one series was heated for
antigen it was tound to be just as active as antigen prepared from earlier sub-
cultures.  As in the ease with Fret's antigen, the culture antigen gives ne re-
action in normal individuals,

An attempt has been mande to produce Ivmphogranuloma inguinale anti-
serum from a coat with heated culture antizen. Beeinning on Dee. 1, 1933, aud
continuing to March 28, 1934, a total of 81 e, of the antigen was injeeted
into the animal subeutancously.  The animal was bled on April 6, and 145 c.e. of
serum was vbtained.  Merthioliute, i 1:10,000 concentration was added as pre-
servative,  Gottlieh* reported experimental evidence to show that there are in
serums of patients recovering from lymphooranuloma ineninale substanees
which have neutralizing properties on the Fret antigen when this 1s used for
skin tests. Inour work inteadermal injections were made into Iymphogranuloma
inguinale paticuts of (1) Frei antigen. (21 saline, (3) Frel antigen plus normal
ooat serum. (43 Frei antigen pius antilvinphegranuloma inguinaie goat serum.
afier the mixture had been kept under refrigeration for fortyv-cight hours. (1)
and (3) gave positive reactions while (21 and (4) were negative.  This anti-
serum from the goat has been used for the treatment of two patients, reported
below.

Through the courtesy of the Department ot Dermatology of the Cineinnati
General llospital we ave able to present thirteen cases we have treated using
heated culture antigen as a vaceime administered subeutaeously, and two cases
treated with antixerum.  Eleven eases, including one serum-treated case, showed
such marked improvement that they were considered cured in an average of
cight weeks. Usually the vaecine is given with an initial dose of 0.2 to 0.3 c.e.,
which gives strong loeal veaction. Fach subsequent injeetion produces a smaller
and smaller respounse. The toleranee to larger doses given later is believed to
be due to descensitization.  Aecompanying the clinical improvement there was a
marked reduetion in skin sensitivity.  Of the remaining four cases, three are
chronic and one has been treated for only two weeks. These appear to be follow-
ing a similar favorable eourse. Beneficial therapeutic effects following the intra-
dermal inoculation of Frei's antizen have been reported recently by Wien and
Peristein® who refer to the previous work of Herman and Gay-Prieto.  Brief
acrcounis of several cases follow. Treatment of four ecases with heated eulture
antigen.

Case 1.—E. T., negro mule, single, twenty yeurs of age. Ile was first seen on Dee. 14,
1933. There were twoe chains of swolien glands in the right groin. measuring 5 by 2 em., and
7 by 2.5 e¢m.  There were no palpable masses in the left groin. Patient first noticed the
“¢swelling of groin®’ in latter part of September, 1953, and had been under treatment sinee
October 4 by various physicians. There was no history of syphilis and Wassermann reaction
was negative. Gonococeus infection one year ago.  Frei skin tests strongly positive. Begin-
ning December 18, with initial dose of 0.1 c.e., a total of 227 ec.. of vaceine was given,
in 30 inoculations. Considerable reduction in skin sensitivity was obtained. On Mareh 8§,
when the last inoeulation was given, both chains of nodal masses had disappeared com-
pletely. XNo remission has occurred in two months.
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Case 2—T. D., white male, single, twenty-seven years of age. e was exposed to

infection Dee. 17, 1933, Ouset of swelling in left groin wus first noticed Jan. 2, 193
Admitted to hospital January 19, and seen on Juuuary 31, There was tenderness on palpa-
tion of the affected glands, which measured ¢ by 3 e The skin was attached to the

iz, $o—Frei skin tests, Case P00 Ndth, Antizen prepared from Smith. Jores, Antizen pro-
pared from Jones, Fao Culture antizen (=ixth subcultuee).  Coafrof, Tissae Tyrode mediun.

Fig. Left, Case RS A, Frei antigen. B, Frei antigen. ¢, Culture antigen (sixth
subculture). D, Control with tissue Tyrode medium.  Right, Case 180T, Jones, Freioantigen,
¥ Culture antigen (twenticth subculture). ¢, Control, tissue Tyrode mediam.

underlying nodes, dark reddish purple in color. No masses in right groin.  No history of
syphilis, and Kahn test negative. Frei skin tests markedly positive. The nodes suppurated
and pus was aspirated on February 14, 3 c.e, and again 2 e.e. on February 20. Bac-
teriologic examinations of the pus, made twice, were entirely negative. Beginning TFeb-

—~
{
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ruary 1 and continuing to April 3,
22 e

N

Skin sensitivity was redueed
there were no palpable masse

S,

J subeutaneous injections of vacceine were given, totaling
to a negligible degree.

When last scen, on April 18,

Fir 5.-—Unilnteral lymphagranutoma inguinale.  Tositive Frei reactions on arnn b, Frei
antigen. B, Culture antigen (fiftesnth subculture). €, Frei antigen. D, Control with tissue
Tyrode medium,

characteristic primary lesion.

8

Fig. 6.~—Unilateral lvymphogranuloma inguinale; Case R.S., aged seventeen.

Arrow points to
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Yo musses in the lett groin,
No lesien on or discharge from the penis.
ITe was admitted to the hospital Deeember 28,

Junuary

still under treatmment.
Improved.

JTe had had inguinal
Markedly swollen,

He had had gonorrhea four
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SOWOre .l.?lrlL‘ll\lﬁ)l fromn the fluctunat nodes.

The suppurating nodes ruptured spon-

Kahn
Darlk-field examina-
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12

29, with initial
Patient

resumed his oeccupation as a porter on dMarch 17, and when last seen on April 9 the fistula
was healed and masses of nodes were no longer palpable.

Case 4.—F. M.,

Ie had bilateral inguinal swellings,

left, and 7 by 2.5 em. on right.
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negro male, married, thirty vears of age.
Indurated masses of nodes measured 6 by
The swelling was first noticed by the patient on December

He was seen January 11.
2 c¢m. on
25.



Ten days preceding the onset he wias exposed to intection.  There was no sore on the penis.
Gonorrheal infeetion two years previously,  Kahn reaction negative.  Frei skin tests strongly
positive. The nodes never suppurated.  Beginning January 130 a total of 189 e.e. of vaecine
was given in 22 subeutancous injeetions.  Marked deseusitization was obtained.  The masses
of nodes had completely disappesred from both groins by Mareh 50 e resumed his oceupa-

tion as o porter on this date. and has had ne remission for three months.

Treatment of one ease with woat antiserum.

Cask 5—C. R., white male, single, 23 years of age. IHe was seen first February 3,

with markedly swollen nodes in left groiu, measuring 10 by 5 en, very tender and paintul.
Swelling of groin wus first noted January 26, 1 week or ten days after e was exposed to
infection,  No primary lesion found. Slight urethral discharge, which upon examination
was found to be gonorrheal.  Kahn reaction 3-plus.  Frei skin tests strongly positive. The
involved nodes suppurated and pus aspirated:  Febroary 17, 3 ce; February 19, 3 e
February 24, 6 cweo; Pebruary 260 6 v and 3Mareh 105 e Diclertologic exanidiitivn of
Patient was adndtted te hospital Marel 1. Beginning February 16, 2.4 e

the pus negative.
], the nodes were in-

of vaccine was given subcutaneously in I3 inoculations.  On Mareh

eised and enretted, when vaceine thernpy was discontinued.  Seropurulent diseharge con-

tinued wnd wound did not heal
dismissed from hospital on April 10, readmitted on April 18, when the suprapubic nodes

Skin test with a goat serum was

Qwelling of suprapubic nodes neted April 700 Patient was

were ineised and curetted,  Continuous drainage tfollowed.

negative v April 23, followed by 20 poe of antiserum intravenausly,  Twenty eubie centi-

meters of antiserte was given agoin on the fwenty fourth, amd 13 el by voin on the twenty-
Patient

Serwm sicknoss oceurred on the twentv-ninth and lasted thirty-six hours,

sixth.
Drainage had eeased and cepithelialization had oe-

was discharged from hospital May

currad.  Tweo weeks after the first serum injection the wound was completely healed.

SUMMARY

When pus from the vmphogranuloma inguinale is planted in the medium
devised by Maitland and his coworkers for the cultivation of Vaceinia virus,
the medium beeomes cloudy.  The ctiologic agent produces a cloudiness which
is transmissible i serial cultures. or serial eultures alternating with guinea pig
inoculations.  The ctiologic agent in pus or in cloudy supernatant eulture fluid
passes the Berkefeld =N filter. The virus is stainable by Hosokawa's cosm-
Giemsa method. The heated cultures have been used successfully in making
diagnosis by the intradermal skin test, and in inducing recoveries by sub-
cutancous inoculations. Also heated cultures have used to produce an anti-
serum.  Although one can draw no defintte conelusions from the few cases
treated with antiserum, the results in these cases justify further trial of serum

therapy.
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