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. fmprimé avec le périodique : o 3
i . Comptes rendus des séances de la Société de Biclogie. 4
b Séance du 27 Mai 1955. — Tome CXLIX, Novembre 1955, p. 2050 E
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, _,14
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4 ¥
Inhibition de la multiplication du virus de la fidvre

3 de la Vallée du Rift 4
par le virus homoloque irradié par des rayons ultraviolets, y:

Note de I. Sawa présentée par Y. Nacano.

Ayant constaté que l'inactivation par des rayons ultraviolets du
virus de la fiévre de la Vallée du Rift ne supprime pas son pouvoir
untigénique, nous avons essayé de savoir le moment ot s’établit I'tmu-

/ munité chez P'animal ayant regu le virus irradié. A cet effet, nous
avons commencé par la détermination : 1) du pouvoir du virus irradi¢
a provoquer la production d’anticorps ncutralisants, chez P’animal
aon réeeplif ; 2) de Veffet inhibiteur sur Pinfection, chez I'animal ré- i
ceptif. 3

; Virus. — Une souche apportée de PInstitut Pasteur de Paris en 1938,
4 Le virus a été utilisé sous la forme du sérum de souris infectées
2 recueilli peu avant la mort. La dose minima mortelle pour la souris a
&té de 0,25, 10°7-10°8 cm3,

IRRADIATION DU yIRUS. — Nous nous sommes servi d’unc lampe de k.
] Ia Sankyo Electrique & vapeur de mercure & basse pression donnant
4 1,75 W pour la radiation 2.537 A. Un centimétre cube de sérum viru-
—3 lent a été mis dans une boite de Petri d’un diamétre de 9 centimétres. 4
4 La boite de Petri a ¢été tenue &t une distance de 13 centimétres de Ia :
) lampe, et agitée & la main.

1 Giebliwsid ]
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p INACTIVATION DU VIRUS PAR L'IRRADIATION ULTRAVIOLETTE. — Le 3
A . sérum virulent a subi une irradiation de durées variées : 3, 30, 60 4
{ secondes, 2, 5 ou 7 minutes. Le matériel irradié¢ a été dilué a I'échelle 9
A décimale avec du bouillon et 0,25 cm3 de chaque dilution a été injecté E
i A la souris par voie sous-ciitanée. Le résultat est montré dans le
: tableau I. Une irradiation de 3 seconde= a fait tomber la virulence au 3
i ! centiéme. Le matériel irradié pendant 30 ou 60 secondes s’cst moniré b
C pon virulent. Mais, quand il a été dilué au dixiéme, il a tué la souris. :
3 1’irradiation de 2, 5 ou 7 minutes a atténué le virus remarquablement, 3
mais n’a pas supprimé complétement la virulence.

AJ Dilution du [ Virus non Virus irradié pendunt

virus irradi¢

des|30 los|60 des[2 minutes 5 minutes

|
! }

non dilué..
10!

R RS
NEREE s
[N ENE -
NN
NN o
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|
|
i
1
i
1
|

+ :virulent pour la Souris ; i
A — :non virulent.

Tableau I. — Inactivation du virus.

3 PROTECTION DE LA SOURIS PAR LE VIRUS IRRADIE. — Si l'on injecte & 9
: la Souris le virus irradié pendant 30 secondes, animal résiste a4 I'ino- ;
culation d’épreuve effectuée quelques jours plus tard. En vue de pré-
ciser le moment d’établissement de la résistance, nous avons vacciné
des souris par voie intraveineuse avec le sérum virulent irradié pen-
‘5 dant 30 secondes & la dose de 0,4 cm3. Au bout de 4, 3, 2, 1 jours ou ki
i immédiatement aprés vaccination, les animaux ont été éprouvés par 4
E Pinoculation intraveineuse de virus A une dose égale a 102°-10*3 fois -
Ia DLy, Tous les animaux ont survécu, tandis que les témoins non K
vaccinés sont morts 28 4 40 heures aprés Yinoculation d’épreuve. Ces g
résultats nous indiquent que la résistance s'établit en 28 4 40 heures
aprés la vaccination.

E INHIBITION DE LA MULTIPLICATION DU VIRUS ACTIF PAR LE VIRUS IRRA- . E
A prt. — Au bout de combien de temps aprés la vaccination, ]Ja multi- 3

i

| plication du virus d’épreuve serait-elle inhibée ? Nous avons inoculé E

i par voie intraveineuse un groupe de souris avec 0,4 cm3 du virus i
irradié¢ pendant 30 secondes. Des souris témoins ont recu du sérum 3

normal gu lieu du vaccin irradié. Immédiatement aprés la vaccination,
3 nous avons injecté par la méme voie le virus actif 4 une dose égale
E 10201025 fois la DLy Aux intervalles de 5, 15, 25 ou 45 heures, les
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animaux ont ¢1& saignés 4 blane. On a soumis le foie au Waring-blen-
dor avec du beuillon, foie par foie, pour préparer unc suspension & 3
10 p. 100. On a centrifugé la suspension pendaut 20 minutes a 3.000 h:
tours. .Le surnageant, dilué en série, a été injecté 4 la dose de 0,25 cm?
4 sous la peau de souris neuves. Les résultats obtenus sont cnregistrés
dans le tableau II. -

¥ Virulence ca log. de DL50 du foio au bout de ’ ‘

Inoculats 3

(. 3 henres | 15 heures | 25 heures 43 heures 9

i <10 | <1,0 <1,0 ]

E Virus irradié¢ <L,0 <10 <1,0 1

] et virus actil <L¢ <1,0 <10 3

1 <1,0 <1,0 <1,0 E

1 <1,0 <1,0 2,5 i
0,8 3,8 6,5

Témoin <1,0 2,8 4,1 Les souris ji ki

Sérum de souris neuvey <1.0 3,7 6,8 inoculées 3

et virus actil <1,0 <5,0 6,8 |[sont mortes| j

<1.0 <5,0 6,1 i 4

Tableau II, — Inhibition par le virus irradié de ln multiplication
du virus actif dans le foie.

p Comme l'on voit dans le tableau, dans le faie de la souris non-vac- 3
3 cinée, la multiplication de virus commence vers la 15° heure ct la 3
; quantité du virus augmente progressivement. Chez les souris vaccinées, 4

Ia multiplication de virus n’a été décélée a aucun stade examiné. k

C’est ainsi que nous avons constaté l'inhibition compléte et précoce
de la multiplication du virus. Pour élucider si les anticorps neutra-
lisants interviennent dans cette inhibition, nous avons entrepris une
séric d’expériences dont les résultats seront exposés dans une note
E ultérieure.

Résumé, — 1) L’irradiation ultraviolette peut inactiver le virus de 1
la fievre de la Vallée du Rift en respectant son pouvoir antigénique. . 3
9) Le virus irradié inhibe la multiplication du virus homologue actif.
I'cffet inhibiteur est complet et précoce.

(Institut des Maladies Infectieuses, Siba Sirokane Daimati, Tokyo).
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P | A NEW ANTITUMOR
ANTIBIOTIC
Sarkkomycin [N

Sarkomycin is a new antibiotic with a anti-
tumor activity, discovered in Japan by Dr. H
Umezawa and associates.

Experimental clinic has proved brilliant efficacy
for the treatment of various tumors including
stomach cancer.

It is the brightest hope of medical world today.

R R Y VY
o

S s S, Mo,

Properties :

* effective against malignant tumors (epitherial or nonepithelial);
acts upon concerous

cells without influencing normal cells.
* acts systemically as it is given intravenously ; convenient for inoperable
cancer patients.

* induces almost no toxicity nor side reaction; no influence upon blood, !

renal function or liver fuction. 3

* may be administered even to severe patients and for a long period of time. i

Indications: cancer of breast, uterus, ovary, thyroid gland or stomach; re.

ticulosarcoma ; Hogkin's disease ; especially inoperable cases due to metastasis
or recurrence of these malignant

tumors.
Storage and Duration of Efficacy: 6 months at below 10°C.

selectively i

Package: 1g (potency) per vial.

BANYU PHARMACEUTICAL Co., LTD.

2 Chome, Nitionbashi Honcho, Chuo-ku, Tokyo. "t
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MONILIASIS 1
IMAsATO DoNOMAE & Yuzo KAwAMORI :

,l” The Third Internal Clinic, Medical School of Osaka University* 4
(Received for publication September 28, 1955)

3 ‘The incidence of moniliasis, which is caused by Candida albicans, in the realm of internal medicine 4
is very rare in Japan.
-3 ' Recently, by the courtesy of doctors in many of tae clinics at large hospitals in this country, we 3
E were able to sum up cases of moniliasis experienced in the field of internal medicine since 1945. The
authors will describe the clinical findings of these cases, and state the results of a few series experi-
ments conducted by them especially concerning the mechanism of development of this disease. 3

¢ I. Moniliasis Experienced in the Field of Internal Medicine in Japan.

L1 CASTELLANI(D reported the first case of moniliasis in the realm of internal medicine in 1905. This 3
. [ "r“ case was of bronchial origin. In Japan, Prof. MIKAMO(?) reported a case of pulmonary moniliasis in E:
4 - LA 1950, and the authors® also described a generalized moniliasis, which was ascertained by necropsy.

The authors® experienced two

more cases of pulmonary moni- e k.
3 liasis which was diagrosed by Table 1. Internal moniliasis in Japan .

biopsy of the resected lobe of the - -

: | 4
3 affected lung and by autopsy. ; | anary ' _S_ecfmdary l __ Total A
Since then, reported cases of moni- Generalized | 6 | 5 11 (2. 4%) J:

liasis in Japan have been increas- Respriratory ' 7 | 24 31 (66.0%) .

. ing, totaling a number of 47. The Digestive ; 0 5 l 5 (10. 69’ )

?ypes of these cases are indicated Total { 13 (28 3},) ' 34 (71 7%) i 47 (1009,)

§ in Table 1. —— e L
: g
j - As seen in the table, 47 cases consist of 31 in the respiratory tract, 11 generalized, and 5 in the b

digestive tract, and only 13 out of 47 were of primary infection. All the rest were secondary to -
other diseases showing in Table 2. 4

Table 2. Primary diseases of seccndary moniliasis

; Type Generalized ! Respiratoric Gigestic Total

®

Number of cases | S 24
Pulm. Tbe. .

Pulm. Tbe. of diabeticer

Tbec. meningitis

Pulm. Tbc. with intestinal Tbe.

Plum. gangrene and abscess
Pulm. cancer

B Subacute endocarditis

. Mitral stenosis

. Collagen disease

Bacillary dysentery
Cholangitis and cholecystitis
Sepsis caused by pyocyaneus
= Paratyphoid fever with diabetes
: Undetermmed

-

HOOOO HHNHWK HOOW
—

OO~ OCO0O00 OMHMHG

| ocooRm CocOE CcCoocow
Dot 00 i 0005 et

|
|

Two cases out of the 5 generalized and 1 out of the 24 respiratory occurred during the course of
tuberculosis, 11 out of the respiratory occurred during pulmonary adscess or gangrene, and 4 out of the
5 secondary digestic moniliasis were sequences of cholangitis or cholecystitis, It is remarkable, that
the primary diseases of secondary meniliasis were consumptive diseases.

Table 3 shows the sex and age distributions of the patients: over half of the total cases occur. »d 3
after 41 years old, while no difference are detectable among female and male.
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Table 3. Sex and age distributions of internal moniliasis b
y —— —-\\_\\ E
- Sex | Age ' Total
3 Type —— R T T T R .
4 o ML F T 0y [0 | =40 | Zs0 [ =60 | ~s1 |
] i T Gen T TR | - T T Tt e
Gen, 6 ' 5 [ 7 1 0 3 A N 11
& Res. 17 14 | [ 2 8 5 6 8 2 4
3 o Dig. 4 1 i 0 0 0 1 [ 3 1 b
X :-( \‘\,\ 3
i ' 3 8 8 3
j ough two 4
3 ter onset, there were 5 cases which took a course oyer 3
3
E Table 4. Prognosis of internal moniliasis
< T . Number of Prognosis 4
; ype cases | s Y
E ; Dead Improved | Cured Undetermined )
; Generalized i T 0 0 0
k Respiratoric 31 11 8 11 1 4
4 Digestic 5 . 3 ‘ 0 : 2 0 4
3 Total , a7 2 s 13 1 s
1 (54.3%) (17.4%) (28.3%) \
E T e T T T L A
{ Tabre 5, The months until death
3 Tt e— ] —_— -———ﬁ‘—‘h-‘«-\——ﬁ_—_ﬁ%— 3
Type -1 mos. —3 mos. —6 mos, =lyr. ' _2 yIS. | 2yrg . | Undetermined 3
Generalizeq 1 7 2 0 o o ! 1 7
; espiratoric 1 | 3 2 2 1 1 1 k:
E Digestic 0 1 0 ! 0 0 1 [ 1 ' 1 3
3 T T —— “l\—‘,‘\“‘ T T - ]
. Total S . I T B 2 2 3 ]
. — —— 7 ———— e :
3 Table 6. Diagnostic grounds of the interna) moniliasis b
E Dignostic grounds Type F
3 Detection - .. . T TV - Tt — - o
4 . I Ineffective Autopsy
3 of C.albicans , Sy (:inpiton;s antibiotic or Gen. Resp. | bpig. | Total k
: *_and sign f therapy biopsy ' .
3 —_— ! - —\—\ :
‘ 0 I o i 0 , 0 S 09 Ty T 3
3 N Not exam, 0 , 0 0 2 ' 2 | 0 | 4 E
E 0 [ ) i 0 — 2 0 o 2 4
: . 0 : 0 | 0 ;  Not exam, , 2 | 17 5 -
3 | Undetermined 0 3 0 3 3
3 —_— \'\-K‘Mﬂ\\\' :
3 . Total Cn o a |
3 T
3 As seen in Tabple 6, 14 cases were

diagnosed op sure ground, they w.
albicans from the Pathological material

antibiotic therapy,
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*"‘ Table 7. Symptoms and signs of the internal moniliasis
3 o Type Gen. | Resp. l Dig. Total 3
r] - T n ﬁ
| Numbgr of cases 11 | 31 | 5 47 3
3 ! 3
) ' General symptoms  Fever  high 9 ! 12 3 24 3"
3 slightly 1 | B 1 i5 3
3 pnea 5 6 0 11 3
- Eruption, pustule 4 l 3 0 7 2
Janudice | 1 ! 0 4 5 3
In chest Cough and sputum 5 | 3 1 37 3
Bloody sputum 1 | 5 0 6
Chest pain 1 ! 8 0 9 E
: Rales in chest 6 | 2 0 27 4
N Abnormality in chest 3
. roentgenogram | 5 . 26 0 31 3
E In abdomen Nausea and vomiting ! 3 ! 0 1 4
3 Diarrhea 0o | 1 4 5
g Swollen liver 7 ! 9 4 20 b
7 ' Splenomegaly ' 3 1 1 5
3 Swollen kidney 1 | 0 0 1 3
- Meteorism 3 | 2 0 5 3
3 . Abdominal pain 3 } 1 4 8 [
In the abdomen, the swollen livers were palpable in 20 cases, not only of digestic moniliasis but :

also of generalized and respiratoric cases, It is already well known that patients with moniliasis have
various symptoms in the mouth, Our summarized results are as follows: 3
As seen in Table 8, so called * beef like’ glossitis were seen in 20 out of 38 cases with the descrip- E
4 tion of findings of tongues. In the oral cavities, there was no distinct signs except 6 thrush cases and
3 [ 5 angular stomatities. 9
4 That sputum of moniliasis
'l patients have a peculiar gelatinoid
] appearance is already well known.

Table 8. Symptoms in oral cavities of moniliasis patients &

T . . Dig. Total
In our summarized cases, although ype o . Gen Resp 18
E . only 8 cases were described about Number of cases 11 31 5 47 4
4 the character of their sputum, 5 of . - 4
3 them had such gelatinoid sputa. Tongue | beeflike 8 9 3 20 (52'699 g
Th h . normal 2 15 1 18 (47.4%) E
. e chest roentgenograms of not described | 1 7 1 9
respiratory moniliasis are divided in | ——— = . . . 3
two types; bronchial moniliasis i fm;rc;d a g }? 3{ 'Ll’g ggggg; 3
s e not furre ' A
3 having bronclutlc. ] s}.nadows :fnd " ot described | 1 4 1 o 4
3 pulmon~rv moniliasis having 3
9 prieumn... or abscess shadows. In 0 | reddened g 0 0 . 6 (15.8%) 4
3 6 cases of primary respiratoric of l ;"3]“‘“;; . g (2) % % (lg'ggé)
moniliasis 2 showed roentgenograms oral no?;:al 2 21 I 1 24 %53192; p
p of chronic bronchitic, 2 broncho- SVt | not described | 2 6 1 1 ,9 ]
4 pneumonic, 1 lobar pneumonic, and Aneul K
i Angular stomatitis 3
the other 2 of 'pulrnonary absce§e§. Getectable 1 4 0 5 (12.0%) 3
As shown in Table 9, anemia is not detectable 9 24 4 37 (88.0%)
a common symptom in moniliasis, not described 1 3 1

and leucocytosis is also seen in 8 3
cases, especially 5 cases of over 1,2000/femm.

1I. Diagnosis of Moniliasis, Especially Isolation of Candida albicans

As described in the previous chapter, there is no specific symptoms of moniliasis. The high fever,
cough and sputum, especially gelatinoid expectration, and beef-like glossitis are suggestive signs for
moniliasis but not decisive. And the invalidity of the antibiotic treatment is no more than the sup-
portive means for diagnosis.

As the etiological agent of moniliasis is Candida albicans, the constant and abundant isolation of i
this organisms must be the important diagnostic means. But C. albicans are detectable from the
saliva and feces of the healthy persons in the appropriate percentages, so the successful isolation of

s oL

L S g
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C. albicans does not mean the ‘Table 9. Hemogram of primary moniliasis
definitive Tequirement for estab- '"* T Generali- | Respirato-
lishing the diagnosis. Our results Type zed Ty P Total
of the detection of C. albicans from
the healthy persons and the Number of cases 5 7 : 12
fl',‘;;:‘;’(;’“s padents are as in Red cell | 2~3 million 2 o ! 2
. million 1 5 6
As seen in Table 10, the au- | over 4 million 1 2 i 3
thors could isolate Candida in 20~ | mot examined 1 o | 1
30% from the saliva or feces of White cell © 4,000~6,000 .« 1 0 1
the healthy doctors and nurses, 5000~gooo 0 3 3
but in only 3 or 4 cases by the ; 8,000~ 12,000 1 2 3
three times repeated examinations. ) | over 12,000 |L 3 | 2 5
Contrary to this results, from the Neutrophit | under 6095 | 0 ' 1 ' 1
tuberculous patients in the same ;. 60~-70 : 1 0 1
hospital, the authors could detect 70~809% ' 0 5 S
this organism in high rate, i. e. over 80% | 4 o8
about 1194 in sputum, 309 in sa- Lymphocyt under 109 ' 2 1 3
liva and 3094 in feces. No Candida 10~209% 2 4 6
was isolated from the urine of the 20~30% ! 1 2 3

|

Table 10. The detection of C. alb. from the healthy persons and non-moniliatic tuberculous patients

Detection of C. albicans

. Number | _
Material . "
Coms | Negative L Festve
once l twice l thrice
Saliva 60 48 (80.0%) 12 (20.0%) 5 ( 8.3%) 3 ( 5.0%)
Healthy Feces 60 42 (70.09%) 18 (30.0%) 7 (11.5%) 4 (6.79)
Urine 60 60 (100%) 0 - —
The Saliva 817 495 (60.6%) | 322 (39.4%) 258 (31.5%) 241 (295 %)
ents Sputum 817 638 (78.1%) 179 (21.9%) 108 (13.2%) 88 (10.8%)
patien Feces 817 369 (45.29) 448 (54.8%) 300 (36.79) 242 (29.6%

healthy persons.

Table 11 shows the results of the detection of Candida from the mucous membranes and the

surfaces of the teeth in the oral cavities of tuberculous patients, from whose saliva Candida organisms
were cultured.

Table 12. The detection of Candida from
the various portions in the respiratoric

Table 11. The distribution of Candida group

in the oral cavities

tract of the patients Candida positive
in sputum or saliva

Examined locus

Examined Positive

Number of ]
Examined locus examined , Positive cases or maternals cases cases
| cases ! ——— —_— - —_— .»._-—-—-»—4
i Rl e me—ee Pharynx i 80 44 (S5. 0,6)
Gum i 80 i 13 (16. 3,{) Larynx ' 80 ’ 22 (27. 59’)
Buccal mucosa . 80 | 41 (51.3%) Trachea 80 ( 3.8%
Fur on the tongue | 80 I 67 (84.5%) Bifurcation 80 | 1 ( 1. 33/ )
Carious teeth | 51 37 (72.5%) Both main bronchuses ! 80 "o
Intact teeth l 29 | 8 (27.6%) Bronchial lavages i 101 0

The authors could isolate Candida organisms in very high rate from the fur on the tongue and the
cavities of the carious teeth, §. e. 84.5% from the former and 72.59§ from the latter.
As these results, there are the saprophytic Candida in the oral cavities of the healthy and non-
moniliatic illed persons, so the detection of C. albicans in the sputum has only limited diagnustic value
for moniliasis. The authors examined the secretes from the lower parts of the respiratory tracts of the
Candida-in sputum patients by the JACKSON’s bronchoscopic apparatus.
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s very low, no positive cases were observed in
3 results, the authors kacw that Candida is not present as sap
S and bronchus even if abundant in the saliva or sputnm. So
the secretes of the trachea or the bronchus must be valuable

. moniliasis.
Table 13 shows the results of the .ulture as t

y Vol. VIII No. 6 THE JOURNAL OF ANTIBIOTICS, SER. A 175 3
E As seen in Table 12, the rate of the isolation of Candida from the lower parts of the trachea was «
! the main bronchus and bronchial lavage. From these

rophytic in the lower parts of the trachea
the cultural examination of Candida from
for differential diagnosis of respiratoric .

o the material gained from the lower parts of the

respiratory tracts of the moniliasis suspected patients. All five cases listed in Table 13 complained of

productive cough and Candida body were isolated from their sputa, but in 4 cases the cultures of the

i secretions from tracheae and main bronchus gained by bronchoscopy were free from Candida group, G

C A these cases were finally diagnosed non-moniliatic diseases. In the last case in the table, Candida 3
albicans were cultured from the trachea and main bronchus, the patient was diagnosed after clinical

Table 13. Detection of C. albicans from the bronchial secretions
of the moniliasis suspected patients

C. albicans in bronchos-

Name of C. albicans ' copically gained material Final 3
. patients Symptoms in sputum ' - diagnosis o
Traches | Maipn bronchus #
MATSUOKA ! Fever, cough \ abundant neg. ‘ neg. Pyothorax 3
& sputum ! | k:
e YAMAMOTO - Fever, cough abundant | neg. i neg. i " Pulm. E
i { & sputum | ) gangrene k:
ADACHI l| Fever, cough scanty | neg i neg. Bronchial :
& sputum | i Thbe. i
KOBASHI \!Oough & sputum abundant | neg. 1 neg. Pulm. Tbe.
SHUIN | Fever, cough abundant | moderately " Pulm, i
l & sputum « positive { scanty positive moniliasis 3

observations, as pulmonary moniliasis complicated by pyothorax mix-infected with Pseudomonas aeruginosa. r
Therefore, the bronchoscopy are useful prccedure to exclude the final possibility of respiratoric

moniliasis unfairly diagnosed.

The authors could conform the same relation of Candida in the feces and in the bile, for 4 out of

5 reported digestic monilia cases were the consequences of cholangitis or cholecystitis and C. albicans

were isolated from the bile in three cases and from the C bile in another case, although in 10 healthy

: persons with positive Candida saliva and feces only one case was found positive for Candida in the bile. a9
The immuno-serological reaction has practically not useful for moniliasis, because from our studies 3

of the agglutination, precipitation, complement fixation and intracutaneous reaction, we could not find ’

any specific and characteristic differences between the moniliasis patients and healthy Candida excreters. ]

III. Mechanism of Moniliasis Development
No clear interpretations are yet presented as to the mechanism how moniliasis will develop by the
saprophytic Candida albicans. ;

Some experiments have been undetaken to clarify this problem. In the first place, the authors 4

examined the pathogenicity of the asprophytic strains of Candida albicans isolated from the healthy
secreter by the intraperitoneal injection in the mice (strain NA 2), and compared them to those from ;
moniliasis patients. Our results showed that, although the saprophytic strains were less virulent than i
those from the moniliasis patients, the former gained virulence as the latter after passages in the mice. 3
The authors believe therefore that the saproyhytic Candida albicans strains must have the potential

possibility to develop moniliasis.
It was interesting to be evidenced that the persons who have had carious teeth or other oral
affection revealed much difference as (Antigen: 0.1 of the polysaccharide fraction of Candida albicans.)
compared to healthy person in their intracutaneous reaction by the polysaccharide antigen.
Table 14 shows the results obtained by the polysaccharide antigen prepared by heating extraction
in the acidic media; the positive reaction was decided by redness over 10 mm and suspicious by 5 to
9 mm after 48 hours after injection. As seen in the table, the positive reactors among the persons k-
) without illed teeth were under 109 and only 1694 with alveolar pyorrhea, whereas, over half the cases 3
out of 62 with carious teeth reacted positively to the intracutaneous injection of the polysaccharide

i
9
3
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Table 14. The intracutaneous reaction and the illed confitions -
in the oral cavities of the candida secreter -

. Intracutaneous reaction
Oral condition Exzamined cases

b negative suspicious positive . b

Carious teeth 62 22 7 33 (53%) E

Carious teeth with

alveolar pyorrhea 12 6 5 (42%) 4

i : Alveolar pyorrhea 32 21 5 (16%) b
b No illed signs 33 24 3 ( 99%) 4

(Y-

antigens. (Antigen: 0.1 of the polysaccharide fraction of Candida albicans).

The authors supposs that the candida in the carious teeth may be not saprophytic but in inap-
K parently infected condition. Whether the moniliasis develops or not under these conditions, must be
decided by the virulence of Candida albicans and the resistance of the host. In the cases of moniliasis
experienced in our country, this desease occurred more frequent in old age, or after chronic illness with
emaciation as tuberculosis or diabetes.

In the experiments with mice, it was successfully demonstrated that the X-irradiated, alloxan
diabetic, oxythiamin feeding or other bad conditioned animals died in higher rate and more quickly than 3
k the control untreated. 3
] A number of investigators have implied that the antibiotic drugs are causative agents in the genesis h:
2 of these mycotic infections. All 47 cases summarized by the authors were treated by various antibiotics '3
before the development of moniliasis, 26 out of them by the combined therapy including penicillin, K
k streptomycin, chlortetracycline, tetracycline, chloramphenicol, and erythromycin. Table 15 shows the
3 influences of the antibiotic therapy on the course of moniliasis judged by each of the reported doctors.

'5 Table 15. The influence of the antibiotic therapy against the course of meoniliasis in Japan. E

Influences

3 | Number of ~~ - T -

3 Type povesd initially |

worsend improved then , undetermined
worsend H

{

provocative

5
3 Respiratory | 31 13 tll 6

. ;
, Generalized | 11 ' 4 1 1 . .
Digestive 5 ’ 2

-~

1

47 |

4 19
4 Total ; . (46.3%)

u 8 |
@ | sk

As seen in this table, all cases except the definitively undetermined were influenced unfavorably

by the antibiotic therapy, particularly 19 cases (4695) were determined by their reporters that they
: were provocated by the administration of the antibiotics. From these clinical facts, it would be im- 4
E pressively considered that the antibiotic therapy are one of the contributing factors to stimulate the :
development of moniliasis. A series of experiment has performed in order to attempt a clarification of 2
this important problem. \
K Our results in regard to the influences of antibiotics on the growth or the virulence of Candida 4
§ albicans is confirmed by many previous reports, that antibiotics neither stimulate the growth nor enhances
the virulence of Candida albicans. However, 2 new and unknown fact was observed in tne xperiment B
which was performed regarding the accumulation of glutamic acid in the body of Candida. From the 5
Candida body, which was incubated for oné hour in a solution of glutamic acid at 37.5°C, free glutamic 4
acid has been released after boiling for 30 minutes, and combined glutamic acid after hydrolysis in 5-N
HCI for 10 hours. These released glutamic acid was quantitatively measured by the decarboxylases 4
gained from coli bacilli. The glutamic acid in the Candide body did not increase when incubated in the ‘-
solution containing only glutamic acid, but increased the free glutamicwacid about 509 when incubated E:
s 33 in the glutamic acid solution to which glucose was added. 4
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k. Fig. 1 shows the influences of the antibiotics :
upon the increase of the free glutamic acid in the Fig. 1. ‘The influences of antibiotics upon the :
Candida body under these conditions. It is clear that  increase of glutamic acid in Candida albicans. E
10 megjec of chlortetracycline (aurcomycin) and 50  The rate of increase of the free glutamic acid -

megfce of dihydrostreptomycin promote the increase. in Candida body after 1-hour incubation 3
e v promycin b at 37°C in glutamic acid solution.

! i Furthermore, the experiment respecting the increase b
k. of the free and combined glutamic acid, has brought 0 0 4 w D K np M %
4 a fact that the addition of 100 mcgjcc of chlortetra- gt E
] cycline did enhance the accumulation of the combined tne I 108G 3
4 type. 1 medte 3
The authors examined the influences of the . w0 e 4

antibiotics against the increase of the intracellular N (o K

free and combined glutamic acid of the Candida Dibydrostre: 93/ 3

plomyein  50ncgk( k.

albicans incubated ina mixture of various amino acids, 3

‘ and recognized that the increase was promoted by the addition cf chlortetracycline in concentra-
tion of 100 megfcc. From these data, it may be highly suggestive that antibiotice of the tetracycline

group are inhibitively influential to the protein synthesis in the Candida body. HUIPER and his col- Px:
laborates® reported the increase of nitrogen in the Candida body by the addition of chlortetracycline in

the cluture in spite of no increase of the cell counts. The authors consider that our results are related ]

to their experiment. } 4
SELIGMANN recently demonstrated in animal studies that sublethal dosis of Candida albicans became

highly lethal when mized with chlortetracycline. As shown in the Fig. 2, the mice that were infected

3

3 Fig. 2. The death rate of the Flg 3. The death rate of Fig. 4. The influence of the antibiotics 3
- mice infected with Candida the Candida-infected against the oxidative phosphorylation 9
.; albicans (30% 108) by simu- mice with the administ- f
4 Itaneous intraperitoneal in- ration of tetracycline at

b : . 0y 'y . L
: jection of 1 mg chlortetra- various time relating the ' 4
3 cycline and tetracycline infection Fi 0
E & S w0 ]

K % §m .

; 100 % 3 3

3 Chlortelracychne 100 §uo 22

3 ) N

+ . & stmullaneous 7 180

3 ) [y J— Tetracychine. %o s, Sw 3
3 :« 30 - befere "'f'v‘-'"" tnt o 161 ormy Gl ko o oreeg, ]
e S el 4
i g” ot ___ S e Jecien 4
4 ' O ¢ 7 days 175 TS Tdoys 1

19 intraperitoneally by a combination of 1mg of chlortetracycline or tetracycline (achromycin) died by 809
and 609 after 2 days respectively, though the control group without antibiotics survived completely 1
even after 1 week. 3
_‘ As to the time cf the administration of antibiotics, the authors performed research by the following
4 experiment. Fig. 3 shows that if antibiotic is given simultaneously or pre-inflectious the influence
against the death rate is higher than the post inflectious. In this respect, SELIGMANN® states that
the administration of the antibiotics may bring about a lowered resistance to the host, not affecting the
Candida body. Following are some interesting results that were obtained in researching this problems.
That the antibiotic may unfavorably inhibit the metabolism of vitamin B; and Bs in the host, has
3 been reported by Prcf. AOYAMA™ and Dr. KuBo®. For the purpose of clarifing this problem, the 4
3 authors studied the effect of chlortetracycline and dehydrostreptomycin upon the oxidative phosphoryla- A
tion using the liver of rat.
The results are shown in Fig. 4: The important points of this experimental methods are as follows:
- R 3 as the enzymatic material, hexokinase extracted from the bread yeast, and the estimation of the
p inorganic phosphor with the original method by FISKE. As seen in the figure, the addition of

4 chlortetracycline in the emulsion of the rat liver markedly inhibited the decrease of inorganic phosphor

E: but not the consumptior of oxygen, although the dihydrostreptomycin was not affected, ‘
. Next researches were done on the phagocytosis in the host cell after infection by Candida albicans, 1
E injurious effect of antibiotics against them were detected. Fig. 5 compares the phagocytic rates in the ,l
‘ cells gained from the ascitic fluid of the two groups of the mice infected intraperitoneally by 3

Candida with and without simultaneous injection of tetracycline. The percentages in the figure shows L

‘Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 - CIA-RDP80-00809A000100150033-3



-

- . - 4 o
- .

Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 CIA-RDP80-00809000100150033-3

1

178 THE JOURNAL OF AWTIBIOTICS, SER. A Dec., 1955
" the average in five mice of each group. The phagocytic rate of the group administered with tetracycline P -
& e are lower than these of the control group without that at 12, 24 and 43 hours after infection. . 4
3 e . The authors examined also the number of the Candida in the ascites 1 .
Fig. 5. The phagocyticrate by the quantitative culture, and recognized that the Candida bodies 4

- oi :]:’e cells in the ascites  were significantly abundant in the tetracycline combined mice. From
;)y i;;;‘;;'nxge m‘:ﬁ;{; these data, SELIGMAN’s results concerning the increased death of mice
infected by Candida albicans combined with antibiotics should be due to

3 albicans
- et . sepsis which occurred earlier and more frequently in the mice phagocytic
t/:f':‘ aftecans activity were injured by the antibiotics. 1
ﬁf/‘;‘w tetracyeline To ensure this point, experiments with the developing preparates F

: 205 78% 39% of the subcutaneous connective tissue of the infected rabbit were per-
3 N Mhrs 94% Sen formed. The preparations were gained by developing the subcutaneous
5 48hes  30% 16% connective tissue from the rabbits at 2 hours to 7 days after infection
with Candida, and supravitally stained with P. A. S. method. The results

in Fig. 6 shows that the phagocytic rate in the cell, especially in the monocytes, in the preparates from

the rabbits to which 250 mg of chlortetracycline was given orally during 1 week before the infection ."

N were markedly lower than those of the animals without antibiotics.
: However, the oral administration of chiortetracycline interferred the appetite of the rabbits signifi- ;
cantly, so it was considered, that the general weakness caused by anorexia provoked the decreased
phagocytosis. Our next experiment were to see if the same results were attained by infection the rabbits :
intraperitoneally with 50 mg of chlortetracyline for 7 days as to those administrated orally. The Fig. 7 3

Fig. 7. The phagocytic rate against Candida
albicans in the developing preparates of

o sl

Fig. 6. The phagocytic rate against Candida
3 albicans in the developing preparates of
4 the subcutaneous connective tissues from the subcutaneous connective tissues from
' the rabbits infected subdermally with the rabbits infected subdermally with

Candida albicans. Candida albicans

0 10 20%
9 245
1day 0 10 20%
k- Conlrel 2days
4 doys [
7doys
24rs B
3 Chlortel
] Uolely 1d0y am—— . eyt
250mg] 2408 [EOE)
alally 4daps £ Holocyle .
7doys T

E 24r3
3 fetra- | 1dey
] cycline] 5 days
E amll_y 4doys
7days

o

From thess experiments the authors were able to i

showes the marked decrease of phagocytic rate.
hich moniliasis develops. concerning the inhibiting E:

make clear the parts of the mechanisms through w

effects of the antiblotics against phagocytosis of the host.
E Furthermore, some investigators stated that the alteration of the bacterial flora in the host treated
9 by the antibiotic therapy should be a cause of the development of moniliasis. In the cases of
i moniliasis experienced in this country, various mixed infected pacteria were detected from many E
pathological materials as shown in Table 16. f
Since in these cases included the secondary cases following other infections, the bacterial flora in

this table might not be only a ccnsequence of alteration. However, 2 of cases pyocyaneus bacilli

(Pseudomonas aeruginosa) remained, surely, with Candida albicans after antibiotic therapy by the high A

resistance to those drugs.
The mechanism by which the alteration of bacterial flora promotes the development of the moniliasis

is explained by most of the investigators that the flora with the competitive ability to Candida albicans
are reduced by antibiotic tbrapy. The authors consider that under these conception, the relation be- ]
tween the alteration of flora and moniliasis, is not sufficiently explained. So the following experiments
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in regard to the mixed infection of the some bacteria with Candida albicans were performed by the 3

authors.

Vol. VIII No. 6

Table 16. The mized flora detected fron the pathological material of moniliasis patients

: ______________‘___—_____________,__________f’___________r_.__ ;
4 . Type Generalized [ Respiratory ' Digestive q
b . ———-—-.__————____—_————\ -- — = - -— - P b
4 Material ‘I Blood '1 Sputum %C.S. ﬂuid‘l Sputum ' Cavity | Pleural l Bile fl. ‘t Total :
4 - - T " —_— b
1 Staphylococcus 0 1 L0 5 2 | o ' 2 10 3
- Paeumococcs o + o 1 o 2 o ! 0 0 2
] Streptococcss S T T 5 2 | 0 o - 7 .
Neisseria oo 2 0 1 o | o , 0 3 3
; Mycob. tuberculosis 0 1 t 1 2 0 0 0 4 3
; Ps. aeruginosa F [ 0 0 0 1 0 2 3
) Escherichia coli 0o | 0o | 0 [V 0 0 1 1 .3
3 . Aeyob. aerogenes | 0 \ 0o 0 1 0 0o 0 1 4
p Paracoli b0 o ' 0 2 0o | 0 0 2 4
i Salm. paratyphi A | 1 o ! 0 0, 0 o ! 0 1 1
4 Miscellaneous bac. | 0 1 1 ‘ 0 3 12 l o | 2 8 :
F
3 The simultaneous injection of 1/10 M.L. D. of Staphyl Strept hemolyticus, E. coli, ot B.

; subtilis could not influence the death rate of the mice infected with Candida albicans, whereas those of ke
3 Pseudomonas aeruginosa or Profeus vulgaris have caused the high elevation of the death rate and the 1

b shortening of the survival time, as shown in Figs. 8 and 9. 4
Although only 20 to 409 of the mices infected by Candida albicans died within one week, those i

i infected with Proteus or Psendomonas dies at the rate of 100% within 3 to 4 days after infections, even i
with 1/20 M. L. D. of these bacteria.

4
4 Fig. 8. The death rate of the mice infected with Fig. 9. The deathl rate of the mice infected 3
. ey s . :
Candida albicans and Proteus vulgaris with C and ’ g
5 # aeruginosa
alc nlb.'mns/ 50+ 10 ® & € alkieans 100* 'mﬁ& < Can it P
o HLO " albteans » 11 »
Proteus ' HE g ‘Mixed infechion " Preyddomonas Vi0 MLD Aeudamanas YoHLD :
! R
3 . aed gecton. fw 0 haed wfection % g0 faixed infection 3
3 % 540 s P £
2w Lol R0 “ P Y 3
3 E% . Py == A 20/ 20 Conlrof E
4 ’ panes 7 days 75 3 4 5 & 19 ’ L K R E:
b T3 3 6 7days T F Tdays
3

: The authors could detect both the organism, i. e. Candida albicans and Proteus or Pseudomonas, ;
from the organs of those dead mice. So, which infection promoted the other was not decided. But the K.
facts that the mixed infection of the flora resistant against the broad spectrum antibiotics with candida -
can kill the mice very early and in a high rate, should be suggestive of the possibility of the new

mechanism concerning to the development of moniliasis. 3
Discussion E
It is obviously recognized that the incidence of moniliasis in this country has not been s¢ frequent, 4

as described above. However, it is supposed that the recent incline of the practical use of antibiotics
might result in the spreading of this disease. Since the prognosis of moniliasis patients is knowen to
3 be very serious, the study for adequate treatment and prophylaxis against this illness has been essentially
3 requested by those who are dealing with mycotic infections. :
In connection with this, researches for the factor, which determine the occurrence of moniliasis .

4 should be the basis. The authors consider that the following are some results obtzined from our 3
3 experiments which deserve attention of the researchers. i
1) Candida albicans is the saprophytes of healthy persons. In the tuberculous patients the incidence

of these organisms is especially more frequent. The common locus of the saprophytes is the oral cavity,
especially on the furred tongue or in carious teeth. It must be recognized that the desinfection of the E
oral cavity may be the first step for the prophylaxis of moniliasis. The authors have proven that to
deserve to try washing of the oral cavity with the solution of merthiolate from our data for the experi- ‘

mental studies for therapy.
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2) It is not denial for us to believe that the administration of the antibiotics can promote the ';
. incidence of moniliasis. However the mechanism of this phenomenon is considered to be very complex. . L
i From our experi , it is plausible that antibiotics can influsnce the protein:synthesis in the Candida 3
body and, the oxidative phosphorylation in the liver and the phagocytosis of the host. As stated in the 4

last experiments, the bacteria that remained unaffected by antibiotic therapy may promote the pathogeni-
city of Candida albicans, or vice versa. So it is necessary to keep remember that the emergence of the

development of moniliasis may be caused from long term-chemotherapy.
3) Another expeiment of the authors showed, that the mice or volunteers feeded with Candida 4

albicans suspension excreted these organisms during shorter period in the feces after the administration
of the anti-candidatic drugs than the controls without the latter. So we can suppose the some prophylatic

effects of the combined use of the anti-candidatic drugs in the course of the antibiotic therapy against 3

the incidence of moniliasis.

Summary .

The authors report in this paper( the summarized clinical data of moniliasis in the realm of F

internal medicine experienced in Japan(®), the experiments performed in regards to the development
of this illness, especially in relation to antibiotic therapy, it was proven to be certain that broad
spectrum antibictics affects enhancing the growth of Candida body and injuriously to the host, and the
pathogenicity of the disease also increases by mixed infection with Candida albicans and Proteus vulganr's
or Pseudomonas aeruginosa which are antibiotic-resistant.

The authors wish to acknowledge the assistance rendered in this investigation through the grant b
from the Lederle Laboratories and the grants-in-aid for scientific researches subsidized from the 7
Ministry of Education of Japan.
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TREATMENT OF TSUTSUGAMUSHI DISEASE WITH TETRACYCLINE”

E SHIGEHIRG KATSURA, KAZUO KaTsupa, YosHiniGE TAMANO, Jun’icut KusHi, TAKASHI
3 AOIKE, TASUKU SHIMIZU, Mivost TsurRUMA, SEIYA SumMADA, MINORU INOUE,
KeNnj1 KAGEYAMA, Hisao KAMEYAMA, TSUTOMU SASAGAWA, HAIME

Hor1, FUSANOSUKE YAMASAKU & HIDEAKI SAITO

] KATSURA Internal Medicine Department (Director: Prof. KATSURA),
] Niigata University Medical College, Niigata, Japan ’
(Received for publication September 15, 1955)

Antibiotic treatment of tsutsugamushi disease was begun with the use of chioramphenicol by SMADEL
and his co-workers in patients with this disease in Malaya. The results obtained by them were more
3 . brilliant than by chemotherapy initiated by TIERNEY, et al. with PABA. The authors have already
published reports on the studies of this disease, especially on its antibiotic treatment. The authors now

present this paper describing the application of tetracycline (Achromycin) to 9 spontaneous cases and
L 2 inoculated cases af this disease. The spontaneous cases had contracted the disease at infected areas of
3 ¢ the basins of the Agano river and the Shinano river of Niigata Prefecture. Niigata strain of Rickettsia
tsutsugamushi was used in the inoculated cases used for pyretotherapy (isolated from a spontaneous case
that contracted the disease at the Agano river basin).

Our diagnosis and observation of the course of tsutsugamushi disease are usually based on leucopenia,
demonstration of rickettsia in the blood, WEIL-FELIX reaction, OHTANI's phagocytosis for Proteus OXK,
etc. Diagnosis and seasonal factors, ulcers and scabs due to bites, enlargement of the regional lymph
nodes, appearance of rash, efc.

Casel. T.H, 2 57-year-old woman (farmeress)

b Patient was engaged in agriculture from the latter part of June, 1954, at the tsutsugamushi infected
3 basin of the Agano river. The patient was bitten on a8 anidentified day, and in the afternoon of
August 11 developed fever with chills and shudder. At the same time, her right axillary lymph node

was swollen and painful. The patient found a bite on the right posterior agillar line on the level of

the 5th rib. For six and a half days following the onset of the disease, i. ¢. August 12th to the 18th

forenoon, the paitent was given tetracycline, 50 mg twice daily or 100mg daily. For 4 days from the

. afternoon of 18th to the forencon of 22nd, the patient received 100mg twice 2 day; and for 3
d afterncon to 25th forenoon, the dosage was modified to 50mg twice daily. The

days from 22n
dosage was further red aced for the period August 26 th to 31st, to 25 mg once a day. However, since the

4 patient complained of a sense of fullness in the head and absence of appetite, from 31st for a day
3 ‘ and a half, she was given 100 mg twice daily, then for 7 days 50 mg twice daily, the total for the 19
days being 3. Still the patient was not relieved of languor. Fever returned on the 11th day after
termination of administration. Fiom the 5th day of the returned fever, tetracycline administration
3 was resumed, 100mg twice daily for 4 days, to a total of 800 mg. This brought the temperature again
3 to normal. Twenty-four days' observations thereafter noted no rise in temperature again. The total
amount of tetracycline given was 3.8g.
3 Case 2. K. K., a 35-year-old man {(farmer)
“ From the latier part of June to August 10th, 1954, the patient was daily mowing at the basin of the
K Agano river. He did not know he was bitten, but on August 16 had a sense of heat and vomitted.
Three days later, the patient found a rash. He was first examined on August 22 nd, 7 days after the
3 onset of the disease. From 22 nd until 25th forenoon, i. e. for 3.5 days, he was given 50 mg tetracycline
; twice daily. In the afternoon of the 25th, he received 100 mg, and on the next day 100 mg twice. For
3 3 days from 27 th to 29th, the patient was given 50 mg twice daily; for 5 days from 30th to September
4 3rd, again 100mg twice daily; for 5 days from Ath to 8tb, 50mg twice a day; and on both 9th and
3 10th, 100 mg twice daily. Tne total amount given over the period of 20 days was 2.8¢. Subsequent
3 21 days’ observations found no relapse.

Case 3. T.1,2 35-year-old woman (farmeress)

The patient was engaged in farm work at the basin of the Agano river from August 10th to 13 th.
Without being aware of a mite’s bite, on August 18th the patient had headache, sense of heat, and
i generalized languor. When first seen on August 20 th, the patient was found to have a bite on the left
neck. The lymph node at the left neck was the size of a little finger tip, and the lymph node below

# The trade name for tetracycline is Achromycin.
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the left lower jaw was as large as a thumb tip. Both lymph nodes were tender. Tetracycline 50 mg
b was given twice daily for 11 consecutive days from August 20th to 30th; and a single daily dose of 25 mg i I
E for 8 days from August 31th, making a total of 1.5g. Following the institution of treatment, the tem- E

perature gradually drcpped, until it was lower than 37°C on the 11th day of medication. The appetite g
grew better and suLjective symptoms completely relieved from the 4th day of administration. Observa- /
tion for 2 weeks after the termination of administration found no relapse. . '
E Case 4. Y. O., a 54-year-old man (farmer) :

The patient was daily in farm work at the basin of the Agano river from about June, 1951, The 4
patient didInot know when helwas bitten, but on August 4 th developed a fever, with gene. .lized languor, :
headache and loss of appetite. A bite was noticed on the outer side of the left forearm: at the left
armpit were on palpatation two lymph nodes the size of a thumb tip and a pea, respectively, were found, °
R both being painful on pressure. Administration of tetracycline 0.y was begun on the next day, .
x‘ August 25th, twice daily; and for 3 days from 26th to 28th, 100 mg twice a day; for 3 days from
29th to 31st, 50 mg twice daily; on September 1st and 2nd 100 mg twice a day; for 6 days from
> 3rd to £th, 50 mg twice a day. The total for 15 days was 2.0g. In 5 days after the institution of -
3 tetracycline treatment, there were no subjective symptoms at all; and from 10th day, the lymph
3 nodes were no longer tender. Two weeks’ observations after termination of medication found no

k: relapse. . b
4 Cage 5. T. T., a 77-year-old man (farmer) 4
3 During his work at the basin of the Agano river on July 1st, 1954, the patient knew he was bitten. b
E The next day he corroded the bite with carbolic acid. From about 16th the same month, the 1

patient had a sense of heat, loss of appetite, headache, and lumbago. On his first examination on
18th, the bite was noticed at the right side of the abdomen. Tenderness was present at the right F
3 inguinal lymphatic gland, and there was a rash The administration of tetracycline was started at once 1
E with 100 mg twice daily on 18th and 19th. The dosage for 5 days from July 20th to 24 th was 50 mg 3
twice a day, on 25th 100mg twice, and for 4 days from 26+ ta 29th 50 mg twice a day again.
The total amount thus given over the period of 12 days was 1.5 g. The subjective symptoms were ¢
relieved on the 11th day of medication. In 8 days after the termination of treatment, the patient was
feverish again This fever was brought under control with 50 mg daily for 2 days. The total amount
given was 1.7g. During 3 weeks’ observations after that, no relapse was noted. ¥
Case 6. M. 1., a 40-year-old man (farmer) 4
From about the end of June, 1954, the patient was daily at work at the basin of the Agano river. -
3 The patient did not know he was bitten, and had on July 12th chills and malaise. Finding a bite each
4 at the right abdomen and scrotum, he corroded the bites with carbolic acid. When first seen cn July
14 th, the patients right inguinal lymph node had been swollen, tenderness and rash was demonstrated.
The patient was immediately put on tetracycline, beginning with 100 mg twice daily for 2 days, followed . 9
by S0mg twice daily for 11 days until 26th. A total of 1.5g was used over the period of 13 days. E
On the 12th day after termination of tetracycline administration, there was relapse, with a fever at
37.8°C. From the 4 th day of relapse, tetracycline 50 mg was resumed, daily for 2 days, which lowered
E the temperature to normal. Sixteen-days observation after the termination of the resumed admini~

stration of tetracycline found no rise in temperature again. For the entire course, a total of 1.7g 1
was used. 4

Case 7. K. U., a 2l-year-old man (farmer) 4
At the Agano river basin on September 3rd, 1954, the patient was bitten one area each at the left :
k: and right armpit, the traces of bite were cut away promptly. On September 11th, the patient had a 4
. sense of heat and generalized languor. When initially examined on 12th, he was found to have a ]
rash. Tetracycline treatment was then started, with 50mg twice daily for 6.5 days from 12th B
afterncon to 18th. The subjective symptoms were removed on 18th. For 17 days from Septem-
E: ber 19th to October 5th, 25 mg twice daily was given. Th etotal of tetracycline so administered in the
. 24 days was 1.5g. Observation was kept cn for 28 days after treatment ended, and no relapse was ob-
served.

Case 8. K S., a 44-year-old man (farmer)

Engaing in agricultural operations at the Agano river basin, on August 1st the patient felt a pain in
the right ear, without knowing he was bitten by a mite On August 10th, he had a sense of heat.
When first examined on August 13th, the patient had at race of bite at the right external auditory canal,
with the lymph nodes of the right neck and occipital region enlarged each to the size of a thumb tip 1
and with much tenderness. The spleen was palpated for half a finger’s breadth, and the leucocyte
count was 4,000 per ml. On August 13th (the 4 th day from the onset of disease), the patient was given 3

B Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 : CIA-RDP80-00809A000100150033-3



e . . .
- -~

Declassified in Part - Sanitized Copy Approved for Relase 21/06/19 . CIA-RDP80-00809A000100150033-3 '

7 3

3 Vol. VIII No. § THE JOURNAL OF ANTIBIOTICS, SER. A 183

tetracycline, 100mg in the forencon and 50 mg in the afternoon. For the subsequent 9.5 days from ,

14th to 23rd a.m., 50mg was administered twice daily, followed by 25 mg twice daily for 3.5 days
E from the 23rd p.m. to 26th, and then 25 mg once daily for 5 days from 27th to 3lst. A total of
; 1.4 g tetracycline was given over the period of 19 days. On the 10th day of treatment, the temperature
E was lower than 37°C., and no relapse has since been noted.
s . Case 9. K. S., a 56-year-old man (farmer) £
The patient was mowing at the basius of the Agano river on July 6, 1954 when he had no consci- 4
ousness of being bitten. But, on July 14th, the patient had chills and a fever of 37.5°C. When first a
examined on July 16th, the 3rd day from the onset of disease, histemperature was 38.6°C., with a trace k.
of bite noticeable on the left side of the scrotum. The bilateral inguinal lymph nedes were enlarged E
-3 the size of a little finger tip to a thumb tip, and were tender. He had headache and dizziness, but no E
4 rash. Tetracycline 100mg was administered twice daily for 2 days on 16th and 17th, followed by ’:’

s0mg twice daily for 11 days from 18th to 28th. The 13 days’ total was 1.5g. The temperature

' was normal and the headache and dizziness were relieved on the 5th day after the institution of ]
de bicycle and drank 2a little alcoholic 3

treatment. After *~ti:inaiion of medication, the patient rof
beverage. On the 10th day after treatment ended, the patient had a sense of heat, headache, and k.
maladise, with a fever 38.7°C. The luecocyte count was 5,200 per ml, and rickettsia was demonstrated k
in the blood. The administration of tetracycline was promptly resumed, 50 mg twice daily for 2.5 days. ;
This total of 250 mg lowered the temperature to normal. A slight fever returned after 3 days of normal 3
temperature. For 2 more days, tetracycline was given 50 mg twice daily (a total of 200 mg). After that K
] the patient was engaged in the usual work, and no relapse was seen. The grand total given was 1.95¢g. f
E Case 10. T. K., a 25-year-old man 3

This was a patient with schizophrenia in the Niigata
intracutaneously inoculated on the inner side of the thigh with 0.5¢cc of 2 1:10 emulsion of the liver of

a mouse that had a Niigata strain of Rickettsia tsutsugamushi isolated from a human patient who "'

contracted the disease at the Agano river basin. The disease developed on the 9th day after inoculation.
he was giver 50 mg of tetracycline. 9

‘ . In the afternoon of tke 3rd day of development of the disease,
: For 5 days from the nuat day, 50 mg was given twice daily followed by 5 more days’ 50 mg once 2 day.
3 For the 11 days, a total of 0.8g was administered. The temperature was lowered to normal on the
. 10th day after institution of treatment. No relapse occurred. 3
Case 11. S. S. a 27-year-old woman ;
Inoculation was performed as in Case 10. The disease developed on the 11th day thereafter. In K
‘ the afternoon of the 2nd day of development of the disease, she was given 50 mg tetracycline and for
5 days from the next day 50 mg twice daily, followed by another 50 mg once a day for 5 days. The total 3
‘ for the 11 days was 0.8g. On the 4th day of administration, the temperature returped to normal.
No relapse was noted.
: The authors have described the results of tetracycline treatment of 9 spontaneous cases (cases 1 to
4 9) and 2 inoculated cases (cases 10 and 11) of tsutsugamushi fever. The two inoculated cases were
cured with 0.8g of the antibiotic, and had no relapse. Relapse occurred in the spontaneous cases; Case 3
1 to which 3g was given, Case 4 to which 2g given, and Cases 5, 6 and 9 to which 1.5g given 4
respectively. All the relapses were cured with less than 1lg of tetracycline, mostly with 0.2g or so,
without another relapse. One case given 2.0g (Case 4) and another case given 1.5g (Case 3) showed a
slight fever of 37°C for 2 to 4 days and 2 to 3 days, respectively, after termination of medication.
These 2 cases, which may be regarded as subrelapse cases regained normal temperature spontaneously
without re-medication. Cases 2,7, and 8 which received 2.8g, 1.5g and 148 respectively, were smoothly
cured without relapses.

In our previous papers, we have reported that (1) in t
fever, if defervescence is rapidly induced by early use of antibiotics,
(2) in order to prevent relapses, massive dosages of antibiotics are necessary (at least 3.5g of chlor- 4
tetracycline or at least 8g of chloramphenicol). The authors have further described that if an antibiotic 4
is given after the fever is allowed to continue for about a week after onset, a comparatively small
i dosage (1.5g of chierte.wacycline, for instance) can cure the disease without relapse.

- Our studies further conducted have found a dosage pattern that can be started right at the onset of :
the disease. This is a slow and gentle manner of administration, and yet is almost sure to cure tsutsuga- B

mushi disease without relapse. It consists in the use of 1.5g of chlortetracycline distributing it over 2 A

period of 3 weeks or so. For instance, until the temperature has returned to normal, chlortetracycline :

: is given 50 mg twice daily, and after defervescence 25 mg twice a day.

4 The effects of various antibiotics on tsutsugamushi disease have been comparatively studied by the ;
authors judging the effects by the days of survival of the mice inoculated with Rickettsia tsutsugamushi. 9

Prefectural Mental Institution. The patient

he treatment of patients with tsutsugamushi
relapse is often unavoidable ; and
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Tetracycline has been found a little less

two antibiotics when used in human clinical
enced with the inoculated mice. As compa;

leucomycin, tetracycline is a fairly more powerful agent for the treatment of tsutsugamushi fever. 3

In the antibiotic therapy of this disease, the duration of administration of the drug is as important
as the time to begin its use. In all the cases in this report, with the exception of Case 1, we have

: found that the longer the duration of administration, the less is the relapse is liable to occur even on
- the same dosage.

2 From the above resuits with tetra
. conclude that tetracycline is best used
i Until the temperature is lower tha;

‘ daily ; after defervescence, 50 mg twice

effective than chlortetracycline. Difference between these
cases has been small, but similar to what has been experi- ' i
red with chloramphenicol, erythromycin, carbomycin, and

cycline and our experiences with chlortetracycline, the authors
against tsutsugamushi fever in the following way :

n 37.2°C for a whole day, tetracycline 100mg is given twice
a day. This mode of administration is continued for a period of

3
b z 3 weeks after its institution. The entire amount of tetracycline so given is 2.0 to 2.5 g. This way of 9
“ . medication is believed to be able to cure tsutsugamushi fever smoothly and without relapse. E
E N Apart from its comparison with chlortetracycline, tetracycline is considered a very valuable antibio- -
] # tic for the treatment of tsutsugamushi disease.
3 .
E
3 1
3
3 ) .
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STUDIES ON CARZINOPHILIN. I p
THE PROPERTIES OF CARZINOPHILIN A
k. HipEo KAMADA, SHIGETOSH! WAKAK!, YAsuo FujiMOTO, KEITARD TOMIOKA,
| 3 SaTosui UEYAMA, HAKUDAL Marumo & Keizo Uzu L
f Fuji Factory, Kyowa Fermentation Industry Co., Ltd. 2
E (Received for publication August 3, 1955) 3
1 E
In 1954, it was found by Dr. HATA and his co-workers?,?) that an antibiotic obtained from culture 3
3 broth of a new strain of streptomyces, exhibits inhibitory activity to the growth of YOSHIDA sarcoma. 31
9 Dr. SHIMADA and his co-workers®) reported the promising results on clinical applications of the -
3 antibiotic in the field of cancer chemotherapy. The purification study in our laboratory has now ‘ 9
resulted in the isolation of an active fraction of carzinophilin in crystalline state after successive .
; treatment of crude powder with organic solvents. The active fraction is designated ¢ carzinophilin 3
. A" in this veport. ¢
‘X Experimentals 1
3 Chemical Properties of Carzinophilin A
E The colorless needle-like crystal obtained by repeated recrystallization from organic solvent solution E
'_ gives the following properties.

: ;' Reactions: The antibiotic contains acidic groups. The alkaline and alkaline earth salts can be B
easily prepared from this free type crystal. ki
E; Chief positive reactions: ‘
4 BAYER's reaction (KMnO in NaOH) -+ (green) Sodium 1, 2-naphthoquinone-4- b
i Xanthoprotein + sulfonate + (yellow)

. 8 Ninhydrin + (yellow) Sodium nitroprusside (for active 4
§ Bromine absorption + methylene or amino radical) + k.
2,4-Dinitruphenylhydrazine + Diphenylamine (for nucleic acid)  +(deep green) 3
3 Neubauer-Rhode (on heating) -+ Anthrone -+ (yellow) 3
5; Solubility: Soluble in acetone, chloroform, ethyl acetate, butyl acetate, benzene, diozane and k.
ot dilute alkaline water; slightly soluble or insoluble in methanol, ethanol, ether, carbon tetrachloride, 4
petroleum ether and water. b
k Decomposition products: Following two crystalline substances, N-78 and N-177, were obtained by '\
] alkaline decomposition. 3
A N-78: m.p. 78~79°C, colorless needle crystal. C 73.03%, H 6.2294. 4
: Molecular weight: 235 (RAST's method). CriHis~140s 4
N-177: m.p. 177~180°C, colorless granular erystal. C 71.31%, H 5.689%. 3
p: Molecular weight: 214 (RAST’s method). Ciz~asHia~130s - 4
! Physical Properties of Carzinophilin A 3
; Melting point: 217~222°C (decomp.), after gradual darkening over 205°C. ?
%’ Constitution: C 59.5~60.09, H 4.94~5.409%, N 6.76~7.09% ; sulfur and halogens are not detected. 3
L Molecular weight: E .
E about 900~1,200 (by RAST's method in bromoform)
3 about 800~1,200 (by electroconductmetry) 3
A Ultraviolet absorption spectrum: Depending on the kinds of solvents used, the ultraviolet absorp- :
3 tion spectrum varies. 3
Solvents Absorpt-ion maxima (mgu) Solvents Absorption magima (mp) 'm
~ 295 NaHCOs 218, 250, 283 Chloroform 270 ~
N/10 NaOH 230 (E }26,940), 283 (€ 1% 2,460y Dioxane 250 ]
N/10 HCI 216, 250 Benzene 282
Methanol 218, 250, 283 Ethyl acetate 255 )
Ethanol 219, 251, 290 Carbon tetrachloride 262 4
Ether 219, 252 Carbon disulfide 242, 378 "
Ethylene dichlcride 255 4

Acetone 210, 330
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Infrared absorption spectrum: It exhibits’ characteristic absorption in the infrared region with fol-
lowing maxima: (in chloroform solution).
1 2.78y, 2.90y, 3.03u, 3.30~3.45;, 5.80~5.85u (triplet), 6.10~6.26u(triplet), 6.45s, 6.68y, 6.85, 7.104, 7.20p,
3 ) 7.33u, 7.50~7.60x, 7.82p, 7.95~8.20u(triplet), 8.47u, 8.58u, 8.89u, 9.13~9.30u(triplet), 9.35, 9.60u, : 3
10.44y, 10.80z, 11.10x, 11.30g, 11.75u, 12.404, 13.2p, 13.54, { E

Polarization: [a] 2g’=+57.8" (in chloroform)

Antitumor Activity against YOSHIDA Sarcoma

Each rat was inoculated with 0.2ml of cell suspension of YOSHIDA sarcoma in physiological saline
solution (10 million cells). Twenty-four hours after the inoculation, a single injection of each concentra-
tion of carzinophilin A was given intraperitoneally. When a dose of 3 mcg/kg was injected, the sarcoma
cells decreased remarkably and did not multiply again during 5 days. With dosis of 1~2 mcg/kg, the number
of sarcoma cells decreased immediately, but within 2 or 3 days the number of cells increased gradually.
k. From these data, it will be seen that the antitumor activity of carzinophilin A crystal has been enhanced 3
about 20 times as compared with that of first prepared crude carzinophilin powderd®. R

R T e LR e

Acute Toxicity X 3
3 . LD: (intravenously to mice) is 150 mcg/kg and LDy is probably about 25~-50 mcg/kg. : E
5 Stability 3 3
B In dry state, crystalline carzinophilin A is fairly stable. For example, heating at 60°C for 3 hours 3.
E causes no decrease in activity. Heating at 100°C for 7 hours results in only 1095 destruction, and for :.
20 hours in 309% destruction of original potency. But when exposed to humid atmosphere, the stability
is easily lowered and potency is lost rapidly. ¢
In the state of aqueous solution, stability is very low, and cannot be stored for a long time especial- 7
ly in alkaline or acidic solution. 3
Potency of carzinophilin solution is rapidly destroyed by the addition of the following substances: ‘ 3
Thiourea, thioglycolic acid, cystein, thioglycerin, methionine, hydroquinone, anthraquinon, vitamin B2, L
chlorophyllin, hydrogene peroxide, and formalin. s
The activity of aqueous solution is also déstroyed by the radiation of ultraviolet ray.

The authors ‘wish to express their appreciation to Dr. T6Ju HATA, Dr. SH0zZO TANAKA, Dr.
NOBUKATSU SHIMADA, Mr. YOSHIMOTO SANO, Mr. NAOTAKE SATO, Mr. YOSHIKI MARUTA, Mr. K
E SHIRG KUDO and Mr. KivosHI KUMARE for their kind guidance and valuable advice.
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ON THE CLASSIFICATION OF ANTIFUNGAL ANTIBIOTICS

4 TARAAKI YATIMA

Eauiosioag

3 Department of Bacteriology, Faculty of Medicine, Tohoku University,Sendai
! (Directed by Prof. M. KUROYA)

(Received for publication August 20, 1955)

In recent years, a number of antifungal substances produced by streptomyces, fungi and bacteria
have been isolated. In our laboratory also, efforts have been made to find out antifungal antibiotics ;
produced by streptomyces, and some new substances were isolated1%16.34.%6), .
;j In order to differenciate new antifungal antibiotics from known substances rapidly, some simple ;
; methods are required. Several antifungal antibiotics produced by streptomyces have been classified into
! 4 groups by TAKAHASHIY in our laboratory by the application of ISHIDA’s summarized papergram?

i which had been developed for the identification of antibacterial antibiotics.

3 The present paper deals with the classification of antifungal antibiotics by means of summarized
3 papergram, and compirative studies of the above classification with those results obtained by the -
4 electrophoretic papergram®, diffusion curve, antifungal spectrum, and the identification by the ultraviolet
absorption spectrum emphasizéd by UMEZAWA and others®. 3

Meterials and Methods

1. Antifungal antibiotics: Following 24 antibiotics were tested.

Antibiotics Species Supplier

: Actidione® Str. griseus EVANS, J. S.; Upjohn Co.

‘7 Ascosin® Str. canescus HiDY., P. H.; |Commercial Solvent
Aureothricin? Str. thioluteus . gﬁfszjagh; National Inst. of
Bacillomycin® Bac. subtilis WARREN, G. H.; Weyth Inst.
Candicidin® Str. griseoltis WAKSMAN,'S. A.;*Rutgers Univ.
Candidulin®® Asp. candidus STANSLY e 53 Detwolt Inst. of

d Clavacin!? Asp. clavatus WAKSMAN, S. A.; Rutgers Univ.

E Datemycin®? Bac. subtilis Dept. Bacteriol., Tohoku Univ.

3 Endomycin® Str. albus GOTTLIEB, D.; Univ. of Illinois

4 Eurocidin¥ Str. eurocidicus g‘:iI;nAz$Zi{%daK.; Inst. for Fermen-

Fermicidin® Str. griseolus gﬁﬁ:z%‘;vkgh aK.; Inst. for Fermen-

] Flavacid® Str. No. 0-2 strain Dept. Bacteriol., Tohoku Univ.
Fungicidin® Str. norsei . REED, G. S.; Squibb Inst.
Griseofulvin® Pen. griseofulvum BRIAN, P. W.; Butterwick Res. Lab.

Hygroscopin A®

Str. hygroscopicus

NAKAZAWA, K.; Inst. for Fermen-
tation, Takeda

3 Mycelin® Str. roseofiavus Also, W.; Inst. for Putrefaction
k- Mycosubtilin?® Bac. subtilis Res,, Chiba Univ.

3 : WALTON, R. B.; Merck & Co., Inc.
3 Rimocidin® Str. rimosus TANNER, F. W.; Chas. Pfizer & Co.
k. “Thiolutin® Str. albus TANNER, F. W.; Chas. Pfizer & Co.
, Toyokamycin3® Str. albus Dept. Bacteriol., Tohoku Univ.
Trichomycin® Str. hachijoensis ¥21§?§%ni%.: Inst. for Inf. Dis,.
‘. Trichonin™® Str. rubrireticuli Dept. Bacteriol., Tohoku Univ.

E Viridin™ ‘Trichoderma viride BRIAN, P. W.; Butterwick Res. Lab.

Dept. Bacteriol., Tohoku Univ.

E-150 Substance?® Str. No. E-150 Strain

2. Summarized papergram:

(a) The experiments were performed principally by the method reported by ISHIDA and others?.
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ere as follows:
candicidin, datemycin, toyokamycin, and E-150 substance.
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4 Solvents used were as follows: :
A. Wet u-butanol B. 209% NH.CI B E
3 i C. 75% Phenol D. 509 Acetone
k. E. 40cc Butanol+410cc methanol+20 cc aq, dest.+1.5g methylorange A
F: F. 40cc Butanol+410cc methanol+20 cc aq. dest.
E G. 809 Benzole+20% methanol H. Aq. dest. ' 4

(b) Solvents used for dissolving the samples w. 4

1) Water: Actidione, fermicidin, clavacin,
2) Chloroform: Griseofulvin, and viridin.
3) Other antibiotics.

3. Electrophoretic papergram: The expe

riments were routinely performed by TAKAHASHI'S meth-
od%, under the condition of 200 volt for 150 minutes at pH 5.0 and 8.0 of 1/15M phosphate buffers,

4. Diffusion curve: Pulp-disc method was employed in assaying antibiotic potency,
used were either Candida albicans (M-9) or Saccharomyces cerevisiae,
the materials were the same as in summarized papergram. ! 4

5. Ultraviolet aimorption spectrum: Beckman’s electrophotometer was used. Datemycin, E-150 )
Substance, and toyokamycin were dissolved in water, griseofulvin and viridin in chloroform, and others
in methanol. The concentration of each material was 10 mcg per ml, except 100 mcg per ml of actidi-
one.

6. Aatifungal spectrum: The experiment was carried out by agar dilution streak method. Eleven 1 :

k species of test organisms were streaked on 19 glucose nutrient agar containing serially diluted concen-
: trations of 100 meg to 0.1 mcg rer ml of each sample,

hours.

Test organisms
and the solvents used for dissolving

and they were incubated at 27°C for 24 or 48

Experimental Results ' A

Twenty-four antibiotics were classified into 11 groups by summarized papergram., 3

1. ANTIFUNGAL ANTIBIOTICS PRODUCED BY STREPTOMYCES 3 3

I Group: Actidione, and fermicidin s 4
This group showed higher Rf-values with every kind of solvents (Fig. 1. a). Both antibiotics ex- 3
hibited the similar characteristics in electrophoretic papergram, ultraviolet absorption, diffusion curve ',
(Fig. 1. b~d), and antifungal spectrum (Table 1).
II Group: Hygroscopin A, trichonin, mycelin, and ascosin (Ist substance)* 3
The antibiotics in this group migrated onl i

with other solvents. In this group mycelin an

Rf-values with :

H solvent (Fig. 2. a). The electrophoretic papergram p

Indicated that trichonin has a tendency to migrate towards A 3% e ey Fele . 4

the cathode, while others did not migrate from the ori- £y ) ' 4

ginal spots (Fig. 2. b). In ultraviolet absorption spec- PHS0 4

trum, diffusion curve (Fig. 2. ¢~d), and antifungal spec- (+) (=)

trum (Table 1), all substances were different from each pos 3 3
pHEO M

other. i A
III Group: Toyokamycin ‘ O Aclidione i Fermurdin :

This group showed middle Rf-values with all the
solvents employed except G solvent (Fig. 3. a). Toyoka-
mycin alone belonged to this group. It exhibited;a slight-
Iy basic charge in electrophoretic papergram, a charac-
teristic ultraviolet absorption, and diffusion curve (Fig. U
3.b~d). 250 300 350 ap :)utln-rul

1V Group: Aureothricin, and thiolutin

This group showed lower Rf-values with B and H solvents, higher Rf-
middle Rf-values with other solvents. In the solubilities to various kinds
sembled to HOI Group. It was already reported that aureothricin and thio!
their physicochemical natures, and they bore remarkable resemblance in ele
ultraviolet absorption (Fig. 4. b~c). The diffusion curve of these substan
the pulp disc method, because of their very low diffusibiiity.

Figle (m

o Fermuddi u non(il)
——Actidione a PreoH )

(Sterensiee)

value with C sclvent, and i
of solvents, this group re- i
lutin are closely related in 4
ctrophoretic papergram and 1
ces could not be obtained by

* The _;a;i)vle—of ASZAQin used in this experiments contai
stance had a weak activity,
VI Group,

ned two antifungal substaz;ge;_The 1st sub-
and the 2nd substance stronger activity. The 2nd substance belonged to

Declaggffied in Part - Sanitized Copy Approved for Release 2014/06/19 : CIA-RDP80-00809A000100150033-3



T - R 7

- Aad

R N [ " ‘o ) - 4 | T ) ) ' i
Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 : QIA;F@RSQ-OQSQ9AOOO10015033-3

Vol. VIII No. 6 THE JOURNAL OF ANTIBIOTICS, SER. A 191

Table 1. Antifungal Spectrum,

Test organisms

: | % ! Lo 3
b . ! S i : .
& L 1 % g 3
2] Produced 3 3 "R 3 i E LB ]
E Group ! by a & = [ 3 | K I ” :
i , 13 £ 0 X 2 S 1 2 18 = 9
] ' Streptomyces 2 S| 5 2} o S8 8 4
] SlElele |88 185130% 1
E i ol (& B |8y m%lsléﬂm .
b 1 ! i
L 1 | Actidione 100, 04 1000 02' 04| 02| 1.6, 16} 62| 3.1,>100 e
k . { Fermicidin l 50 | 0.4 . 100 01| 02 l 02| 08 l 3.1 2 1.6 4
, | Hygroscopin i 100i>1001 100| 00| 100! 100} 100 25 100; 100, 100 b
E | Trichonin | 100 : 6.3 I 100, 32| 16 I 63| 3.2 50 50 i 125 { 100 4
4 I
i 3 Toyokamycin \ 1.6 {>100 i>100 | 100 |>100 ! 6.2 >100 |>100 ;>100 {>100 3
R H
3 4 Aureothricin 3.1 50 501 125 3.1i 125 25| 12.5 1.6 25| 125 A
b Thiolutin 6.2, 100 | 50 | 12.5 i 1.6, 25 251 125| 3.1 25| 12.5 b
3 | Fungicidin .16 62] 62| 31 | 31| 08| 16 3.1i 16! 62i>100 1
Rimocidin 1.6, 3.1 31: 16! 16 16° 16 08 1.6 1.6 1>100 i
3 5 Candicidin 1.6 1.6} 100, 3.1, 16| 6.2, 6.2, 50! 25| 125, 100 3
3 Flavacid 5| 12.5| 1007 25, 25| 31,125° 50, 50. 25 | 12,5
4 Endomycin 6.2 251 100 | 25| 125 50, 12,5 ! 100, 12.5; >100 3
; Trichomycin <01 |<0.1/>100| 021<0.1i<0.l! 04125 16 04l 50 !
6 Ascosin 0.2 0.4 25 | 08| 04 1.6 I 62| 62 50 1.6 | 100 i
Eurocidin 1.6 3.1, 125 | 3.1 1.6 16 ! 16 04 | 6.2 ‘ 16| 100 ¥
- " . ' — r
7 ' E150substance | 63[>100 125 >100; 100 [>00{ 100 100>100 :
] H . . i
‘ * Incubated for 24 hrs. ** Incubated for 48 hrs. ;
k Fig2.a Fig2.c ]
i 14 A
A . Figd.a
: ABCDEFGH Fig.3.b 1
4 OO 00 o w « A
— ~
5 Toyokamycin o
1 Figd.c Figdd o
k. / [ . (na 4
E J ——Megroscopia (Scerevisias) ol Tepemicin 22 :
1 A . ae :
] PR ety S i‘; (Cibons) 1
; 10 ]
3 ) ,, p
3 3 Ascosin (1) - ) 1] L
3 @ Trichonin K as py s Fo oy 109 W W Mome 35T S0 mepy 3
E V Group: Fungicidin, rimocidin, candicidin, flavacid, and endomycin ‘
The antibiotics belonging to this group remained at the original spots or only slightly migrated with o

B, G and H scivents, except endomycin which showed a higher Rf-value with H solvent (Fig. 5. a). 3
The patterns of this group bore some resemblance to that of VI Group. Amon, them, fungicidin and
rimocidin exhibited similar characteristics in summarized papergram, electrophoretic papergram, and ultra-
3 violet absorption (Fig. 5. b~c), though their diffusion curves revealed a slight difference from each other 3
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4 N 4
b (Fig. 5. d). Candicidin, flavacid and endomycin differed E
k b from the formers in electrophoretic papergram. These F AT IR G n Fase 3
[ 3 substances migrated towards the cathode, while the i9: )
4 . formers remained at original spots. The latter 3 sub- 0] lo; B St : 3
E P stances differed from each other and from the formers in Q 5 -+ ) )

. summarized papergram with H solvent, ultraviolet absorp- 3 F = y
tion, diffusion curve, and antifungal spectrum. It is note- E 80

; worthy that the summarized papergram of candicidin Oureothricin {7 Thislulin

differed from those of trichomycin (VI Group) and asco- Figl.e
sin 2nd substance (VI Group), while the ultraviolet ab-
sorption spectra of these substances resembled very
much with each other.

VI Group: Trichomycin, ascosin (2 nd substance),
and eurocidin
F . This group showed no movement with A, B DG

T

Figs.a Fig.5.8

ABCDEFGH Fig.6.a Fig.6.6
) ABCDEFGH

7H:50
+) )

s 20
O Fungicidin, Rimoctdin P

@ Candicutin () Flavacid @ Endonycir,

OTrickomyein @ Eurocidin (I Ascosin (1) \
Fig. S, c Fig. 6. ¢ f

—Trichamycin

EM
Fungicidin ia McOH Tem
Rimoctdin in HeoH

w00{ '
H M

Candicidin in Heon 200 ,I
i

1

[y
1 L ~e-sAscosin
i [

~~Flavacid in Hech
== Endomycin

'

b

(nn;

e

-+ Ascostn
(c.atbicans)

== Eurccidin 3 3
(z:.‘:m:m) 3 3

s s

{C.albicars)
Flavacid
(Scerevisis
Endomycin. 4
(C.atdicans) :

] and H solvents, except eurocidin showed a slight migration with A solvent, and a higher Rf-value with R
A C solvent (Fig. 6. a). Trichomycin and ascosin 2nd substance gave similar patterns in ultraviolet ab- i
] sorption and electrophoretic papergram (Fig. 6. b~c), but differed in diffusion curve and antifungal
; spectrum (Fig. 6. d). In the latter points, ascosin (2 nd substance) seemed to be more related to euro-
,‘ cidin than trichomycin. It is very interseting that, except eurocidin, the antibiotics belonging to V and
; VI Groups are chiefly obtained from mycelium and they have 3 characteristic maxima in ultraviolet
absorption spectrum.

VII Group: E-150 Substance

E-150 Sut alone belonged to this group, It migrated to the top with B solvent, remained at E
i U the original spots with A, C, and G solvents, and slightly migrated with other solvents (Fig. 7. a). In 1
3 electrophoretic papergram, it exhibited a good migration towards the anode in alkaline or acidic buffer . f
1 {Fig. 7. b). Its ultraviolet absorption was also characteristic (Fig. 7. c). Diffusion curve of the antibio-
' ! tic could not be obtained, because the border of inhibition zone was not clear. 4
i |
i i
i

|
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’ o 1I. ANTIFUNGAL ANTIBIOTICS ]
] . A 1;’.0. ; cran Fig.Tb o FlaTe PRODUCED BY FUNGI k
4 O sem VIII Group: Clavacin, and can- A
7 _e,_”:&o 200 E150 inAg. didulin g
@ - Clavacin and candidulin belong- o
] . 1 ed to this group. The summarized E
N O 0 O @7,&,, papergram and electrophoretic paper- ;

E 150 250 300 T gram (Fig. 8. a~b) of this group -
was greatly related with that of I

Group, but these two substances show.d quite different

behavior in ultraviolet absorption, diffusion curve (Fig. 3
8. c~d), and antifungal spectrum (Table 2). i
IX Group: Viridin and griseofulvin E
This group indicated middle Rf-values with B and H .
solvents, but the good migration with other solvents i
. (Fig. 9. ). These substances showed similar basic pro- 3
; ﬁ—‘,ma perties in electrophoretic papergram (Fig. 9. b). Inul- 1
3 4 O Clavacin  (: Candidutin traviolet absorption, diffusion curve (Fig. 9. c~d), and
3 antifungal spectrum (Table 2), both substances differed 3
Fig 8¢ Fg8d from each other. 3

—Clavacrs IiI. ANTIFUNGAL ANTIBIOTICS PRODUCED

tilinn o BY BACTERIA
X Group: Bacillomycin, and mycesubtilin

In this group, the inhibition zones remaineu at the
original spots with B, G and H solvents, slightly migrat-
ed with A and D solvents, and migrated to about the
middle with other solvents (Fig. 10. a). The summa-
rized papergram of this group resembled to that of V or 1
V1 groups. Bacillomycin and mycosubtilin were similar :

T R TaTE

T X0

:: Table 2. Antifungal spectrum

E (The minimum concentration (mcg per ml) of comple
A’ _—__,__———————_-__—_,’—,‘—‘_,;
Test organisms

te growth inhibition).

: = ‘ Y
§ ‘ 3 E : L I & 3
3 l 3| Cy I | 8
4 Geowp | 5 3 SR NI EE RE Wi ]
1 Toup \ Substance g " § . T3 s 5 g 5 | 2 ]
S| E| %, 2% Sl (218 bR | :
; S8 §°F SElEisga :
1 G lo |8 & & & |8 1<, b \ < 9
- b — "_,__'__-————————I‘-——‘_ .
o | g , Glavacn 000 100 100l 25 25 31, 251 59 62 50 62 :
§ 5 ° ' Candidulin 100 28, 50 125 62 62 125 62]125 62| 6.2
[ s ' 3
, 3 - , - :
1 B2 4 virdin 62 25 62 25 62 62 125 80,128 125 8 !
3 & | Griseofulvin 100, 100 100. 100 25 25, 100, 100' 100 100, 100
f U ! : oo .
3 § = 10 Beclllomycin [ 100] 100] 00; 25 25 125 25 08| 501 100 3
: 2530 Mycosubiilin - 1001 100’ 100 25 62, 100 100 125 125, 6.2 |>100 :
Q - - —_ - [ RS B [T R e — 3
& T | Datemycin | o >100 | 1001 100 | 100, 100 00| 100 1 {100 1>100
* Incubated for 24 hrs.  ** Incubated for 48 hrs.

rgram the former showed a good migration b

in ultraviolet absorption (Fig. 10. c), but in electrophoretic pape:
se substances differed in their diffusion

b towards the cathode in contrast to the latter. Moreover, the:
h: curves.

XI Group: Datemycin
Datemycin alone was included in this group. It showed a Rf-value of O with G solvent, migrated i
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3 3
- . i 3
3 ? Fig 0.5 H 4
4 Fig.q.5 !
e :50 { 2
3 =} }
pH:S0 i i .
! . 3
3 (&) =) : .30 ! 4
7 I E A
; = pn 80 OBau‘lIlmyu’a  Mycosubtilin i
Y Griseofutyn Fig 10 ¢ nny] Fis 102 - .
Figqq RLS ) lomycin. X 3
Viridin 2 (Cathcans) . :
(Catbicans) 0l (’c’?“f"‘“;""")" .
‘x dllul-lhk: &
b e (2kiditipg.

roac in sngy,
/

250 " po0

|
!
4000 /M ! E E
Figll.a Fug.11s ;
vents, slightly migrated ABCDEFGH i 4
iddle Rf-values with c, U 0 50 P 3
vents (Fig. 11 a). In electrophoretic @ P‘_’ ‘ ?
ubstance migrated only slightly towards P~
A ting a basic character (Fig. 11, b). Its ~ pH:80 3
3 tion spectrum (Fig. 11. ¢) ang antifungal Datemgern E
3 Spectrum /Tapje 2) were also chamcteristic. Fig 1l ¢
k. Datenycin
E Discussion EZ._:
In the studies of the SCreening of antifungal gyp.
3 stances, 24 i

nown  antifunga antibiotics were classified
into 11 groups by the Summarized Papergram, By the
: bapergrams, i

nciate the closely related

assificationg by Summarized paper-
m.  In so-calleq trichomycin-wndicidin-
b,

ascosin group classified
Y Summarized bapergram, while
diffusion curve ang antifunga] spectrum, such Correlations ag mentioned aboye

could not pe recongnized,

By Summarized bapergram
3 into 7 groups, 4 g
; 2 groups,

electrophoret;

ic papergram and
btained gave

no close Correlation

1 TAKAHASH], T,
produced by the so-called

i : 188~-194, Apr. 1952,

3 2. Isipa, N, T , S. OKkAMOTO & J. Mivazak;. Studies on the antibiotic substanceg

b from actinomyces, XIX. On the identification of many antibiotics by paperchromatomphic method, J,
Antibioticg 4 ®: 505~512, Nov 1957,

i-yeast factors

eI
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4 : THE MECHANISM OF ACTION OF PA

RA-AMINOSALICYLIC ACID IN
-3 PREVENTING THE EMERGENCE OF RESISTANCE TO

STREPTOMYCIN IN MYCOBACTERIU,
,‘ , TUBERCULOSIS

MicHio Tsuxamugra

The Obuso National Sanatorium, Gbu, Chita, Aichi, Japan

(Received for publication August 23, 1955)

* 39
GRAESSLE and PIETROWSKI (1949) reported on the in vitro effect of para-aminosalicylic acid (PAS) ]
3 in preventing resistance to streptomycin by Mycobacterium tuberculosis and thereafter the effect was
' clinically confirmed by TEMPEL, et al. (1951).

The mechanism of action of PAS in Preventing the emergence of streptownycin resistance when
used in combination was considered by GRAESSLE and PIETROWSKT as to exist the possibility that the
streptomycin-résistant mutants were being inhibited by PAS in the combination,

nergism and drug resistance was indicated by KLEIN and

2
£
a2
o
=8
©
5
o
&
&
a
g
2
®
g
]
g
g
-

ination It appears to be very probable
the following two possibilities
ptomycin resistance could be

(1) The emergence of stre tuberculosis readily occurs, but the emergence
of PAS resistance can occur very slowly. Even if a small number of the streptomycin-resistant cells - ':
were selected by the action of streptomycin, these resistant cells could be inhibited by PAS, and the

3 smaller the number of the resistant cells, the smaller the amount of PAS required to inhibit the resistant A

f: cells would be expected. . b

b (2) The mutation to streptomycin resistance by M. tuberculosis is infl

; The former was considered by KLEIN,

: seems to have been not considered. It wa; , , advisable to study what effect PAS
might have upon the emergence of streptomyc; i in vl

ptomycin resistance by M.

Materials and Methods

Mycob Yum tuberculosis var. homiy ’s, Frankfurt strain,

had maintained by monthly transfers on T. Ocawa’s medium, The medium consisted of KH,PO, 1g,

E sodium glutaminate 1g;: in 100ml distilled water, eggs 200 ml, 29 malachite green 6 ml, and gly
3 6ml. Each tube contained 10m! of the medium

Dihydrostreptomycin sulfate (Meiji) and sodium para-aminosalicylate (Tanabe) were used in this

study. The drugs were dissolved in distilled water, and appropriate dilutions and combinations of

dihydrostreptomycin and sodium Para-aminosalicylate were made in OGAWA's medium before steriliztaion.

3 The medium was sterilized at 85~88°C for 40 minutes and slants were obtained. The activity of

sterilization was regarded as # of the activity before the sterilization. This ;
decrease results from adsorption of dihydrostrepto: il

-coagulated protein according to M. .
OGAWA, et al, (1954). The activity of sodium para-aminosalicylate was regarded to be not changed by J
the sterilization. In the following description, the terms of streptomycin and PAS will be used, although i
dihydrostreptomycin and sodium para-aminosalicylate were used in the study,
Cell suspensions for the inocula for all tests were prepared by shaking the organism with small
glass-balls in fask, suspending it in

0.99 saline and making appropriate dilutions. Wet weight of the ;
suspended cells was standardized by the Leitz's RouY-Photometer

using a filter 610 mu and comparing a 3
given density with the standard curve previously prepared.

Wwas used as the test organism. The strain

cerol
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i suspension used for the inocula upon 10 tubes containing OGAWA's medium and observing the viable k'
counts after approximately 3~4 weeks incubation. All samples used were incubated at 37°C throughout- k-
i the study.
b Results k
3 , A. The Effect of PAS in Preventing the Multiplication of the Streptomycin-resistant Cells Survived 4
i 1. M. tuberculosis which had grown on OGAWA's medium for 4 weeks was inoculated to each tube 4
of a series of tubes containing graded concentrations of streptomycin. The inoclum for each tube
: consisted of 40 mcg in wet weight and this contained 2.5x 108 viable counts. The tubes were incubated .
at 37°C for 6 weeks and the growth was observed every week. In tubes containing the drug in con- E:
E centrations less than 0.63 mcg per ml, the growth occurred as well as did in the tube containing no drug. b
2. After 6 weeks incubation the organism grown on the tube at a concentration of 0.63 mcg per ml
of the drug was suspended in saline. The suspension was inoculated to each tube of a fresh series of
tubes containing graded concentrations of the drug and incubated at 37°C for 6 weeks. Each inoculum 1
used in the transfer (the second inoculation) consisted of 40mcg in wet weight. The growth observed b
in tubes containing the drug in concentrations less than 1.25mcg per ml was quite similar to that 1
in a tube containing no drug. 3
3. The organism grown on the tube at a concentration of 0.63 mcg per ml of streptomycin in the 3
second series was again suspended in saline. The organism, which had been exposed to a level of
concentration of 0.63 meg per ml of streptomycin for 12 weeks in the total, which could be regarded as
not selective, was inoculated to 3 fresh series of tubes as follows: (a) a series of tubes containing
1 graded concentrations of streptomycin alone, (b) a series of tubes containing graded concentrations of
§ streptomycin in combination with PAS at a concentration of 0.05mcg per ml of medium, (c) a series of E
tubes containing graded concentrations of streptomycin in combination with PAS at a concentration of ;
0.1 mcg per m! of medium.
3 Each tube of the 3 series was inoculated with 40mcg of the organism and the inoculum to each
3 tube consisted of 6x 104 viable cells. The results of the experiment are shown in Table 1. As shown
| in (a) of the table, the orgranism which had grown on the medium containing 0.63 mcg per ml of
streptomycin for 12 weeks represented the same growth even on the medium containing 2.5 mcg per ml 3
3 of streptomycin as on the medium containing no drug. Even in the tube containing S5mcg of the drug ]
k per ml of the medium the growth occurred, although it wa= less than that of the contrast. The results
f indicate that the inoculum had contained a considerable number of the cells resistant to low levels of
streptomycin.

- A\
Table 1. The in vitro effect of streptomycin and PAS against taine dAi:m:;ll:r sr::;: K‘: o:; '
g M. tuberculosis var. hominis when used in combination shown in (b) of the table. E
3 B @ ® © This indicates that the addi-
A Streptomycin | Streptomycin Streptomycin : Streptomycin tion of 0.05 mcg per ml of PAS 3
E: mcg per ml | alone plus PAS plus PAS has no effect to prevent the de- ke
: . ?'05 meg per ml | 0.1 mcg per ml velopment of the streptomycin- ;
1 160 ' - . - - resistant cells. 3
i P _ | _ ' _ As shown in (c) of the
£ _ _ _ table, however, the growth k
) similar to the contrast occurred 3
20 - | - - only in tubes containing strep- .
4 10 - ' + - tomycin of less than 0.63 mcg 3
g per ml and the growth was 3
5 # ; #t = completely inhibited in a tube E
2.5 i Ht # containing Smcg per ml of
3 125 Ht H HHt streptomycin in the presence :
j 0.63 g 1 B o*s of 0.1 mcg per ml of PAS. 3
E 0 o t i The concentration of PAS '
3 - . was pever inhibitory when :
i The results presented were observed after 6-week incubation at used alone. The results shown 4
3 37°C. Each tube was inoculated with 6x10¢ viable cells of M. in Table 1 indicate, therefore, p:
4 tub losis var. hominis, Frankfurt strain, which had grown on that “he growth of the strepto- :
b the medium containing 0.63 mcg of streptomycin per ml of medium. mycin-resistant cells has been i
1 +veevenens1~10 colonies; Heeeeenes 11~100 colonies; inhibited in the presence of g
3 ##.........5everal hundred colonies; H#.........membraneous growth. both streptomycin and PAS,
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. although the concentration of PAS used is never inhibitory when used alone.

E Since PAS does not inhibit specifically the streptomycin-resistant cells, the mechaaism of action of
3 PAS in preventing the streptomycin-resistant cells appears to be as follows: 3
3 All bacterial populations show a variation in the susceptibility of their individual cells to a given
.. concentration of streptomycin. At partially inhibitory concentrations of streptomycin, the surviving cells b

3 represent a selection of the raost resistant cells in the culture. By addition of PAS, the surviving cells 3
3 are inhibited by a low concentration of PAS. When only a2 small number of streptomycin-resistant cells 3
3 are present, low concentrations of PAS would be particularly effective, even if the concentration of 3
3 PAS could not inhibit the populations. 2
E B. The Effect of PAS in Preventing the Mutation to Streptomycin- 4

resistance in the Presence of Streptomycin
Since GRAESSLx and PIETROWSKI (1949) found that the strain that had been exposed to the action E
of both drugs retained its sensitivity to streptomycin or to PAS when used singly, it was considered of o
interest to determine whether the mutation to streptomycin resistance in the presence of streptomycin 3
was influenced by PAS or not. The problem is, therefore, related to the mutagenic effect of streptomy-
cin (AKIBA and YOKOTA, 1952).
M. tuberculosis which had grown on the medium containing 0.63 mcg per ml of streptomycin for
12 weeks was inoculated to the following media: (1) a medium containing no drug; (2) a medium
containing 0.63 mcg of streptomycin per ml; and (3) a medium containing both 0.63 mcg of streptomycin
and 0.1 mcg of PAS per ml.
The inoculum used contained 6x 10¢ viable cells. The media and the inoculum used correspond to :
those (*1, *2, and *3) in Table 1 respectively. j
4 The tubes inoculated were incubated for 5 weeks and observed every week The growth on these 2
media was almost similar to each other. After S-week incubation the organism grown on the media E
was taken and cell suspensions of 6~10mg per m] were prepared from each medium, and 0.05ml of g
each suspension was inoculated to 20 tubes containing 20 meg of streptomycin per ml of medium. On
the other hand, 0.05ml of 10-5 dilution of each suspension was inoculated to 10 tubes containing no drug. R
3 After an incubation period for 4 weeks at 37°C,the number of the cells resistant to 20 mcg of strepto-
3 mycin per 10° viable counts were determined. The results of the experiment were shown in Table 2.
3 As shown in the table,
] the population which had Table 2. Mycobacterium tuberculosis var. hominis, Frankfurt strain
grown on the medium con- _ N , 3
Number of ;

mcg of streptomycin and 0.1

; taining 0.63 mcg of streptomy- . i
cin per ml of medium (*2) M.e dium, on Number of colonies growing .Number of . 3
3 A whih bacterial on each plate | resistant colonies ('
3 contained a much larger num- . cells per ] s " 3
3 . populations had containing 20 mcg per 10 3
. ber of the streptomycin- grown inoculum of streptomycin viable cells 3
3 resistant cells than the popu- per m! of medium : E
3 lation which had grown on the ‘
4 medium containing no drug (1) 303 (+86.2) x 10° 75.3+18.9 24.8/107 E
3 , p
3 (*1, However, the popula- @ '47.6 (£136)x 105 92.04£30.0 193.3/10° :
b tion which had grown on the ! ! :
3 medium containing both 0.63 3) 299 (4-88.1) x 10* 145.5 + 40.6 48.6/107 3

mcg of PAS per ml of medium
(*3) contained a significantly
smaller number of the resist-
ant cells than that which had
grown on the medium con-

(1) A medium coataining no drug (*1).

(2) A medium containing 0.63 mcg of streptomycin per ml of
medium (*2).

(3) A medium containing 0.63 mcg of streptomycin and 0.1 mcg
of PAS per ml of medium (*3).

! taining streptomycin alone. E
Discussion y
Two possibilities were considered as the mechanism of action of PAS in preventing the emergence

' of streptomycin-resistant cells.

(A) The effect of PAS to prevent the multiplication of the few cells resistant to the test
concentration of streptomycin.

This effect was considered by KLEIN and KALTER (1945) and KLEIN and KIMMELMAN (1947) on
the combined effect of penicillin and sulfonamides or streptomycin and sulfonamides. The resuits shown 3
in our experiment (A) indicate that an important factor in preventing the emergence of streptomycin 1
resistance is the effect of PAS to prevent the small number of the streptomycin-resistrant cells survived, :
b and the results indicate also the presence of synergism between streptomycin and a small amount of PAS. &
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(B) The effect of PAS to decrease the mutation to streptomycin resi e in M. tub losis in R 3
the presence of streptomycin. :

The results shown in Table 2 indicated that the population which had grown on the medium contain-
ing 0.63 mcg of streptomycin per ml of medium contained a much larger proportion of the streptomycin- 4
resistant cells than the population which had grown on the medium containing no drug. However, the
increase of proportion of the resistant cells per viable cells observed in the former was considerably i
diminished when the medium contained both 0.63 mcg of streptomycin and 0.1 mcg of PAS per ml of 3
medium ((3) in Table 2). The concentration of both drugs were subinhibitory when used alone and 1
even in combination.

As an interpretation of this phenomenon the following possibilities would be considered: (1) The
most streptomycin-resistant cell sappear in the early stage of growth and the growth curve is retarded E

' by the presence of both drugs. (2) The streptomycin-resistant cells are more susceptible to PAS than i
3 the parent sensitive cells. (3) PAS prevents the mutation to streptomycin resistance produced in the 4
presence of streptomycin. (4) Although the selection by streptomycin might appear not to occur, it does '
4 3
: oceur. ;

Since the concentration of streptomycin used for selection is very low, the number of the selected
streptomycin-resistant cells must be considerably large. Therefore, the growth appears to be similar to
the contrast. The selected cells resistant to a low level of streptomycin develop a larger pumber of

| more highly resistant cells than do the inhibited cells. In this case, cne must suppose that the muta- k.
3 tion rate to streptomycin resistance of the selected cells is higher than that of the unselected cells. 4
The action of PAS in decreasing the emergence of streptomycin-resistant cells, therefore, should be 4

the prevention of mutation inducing the streptomycin resistance, since the concentration of streptomycin E
used for selection is the same in the cases (2) and (3) in Table 2. (The fourth possibility does not
require to suppose the mutagenic effect of streptomycin. Since the drugs in these concentrations were 3
not inhibitory to the growth of the population when used alone and even in combination, it has been E
considered that the decrease of the emergence of the streptomycin-resistant cells does not result from

the mechanism (A).)

Among four possibilities here presented, the first possibility seems to be negligible, since retardation
] of the growth has never been cbserved among the media tested.

The second possibility is completely excluded, as the streptomycin-resistant strain has been tested
for sensitivity to PAS and has been found to be sensitive as well as the streptomycin-sensitive parent
strain under the condition using inocula containing appropriately the same viable counts in each other
3 (TSUKAMURA, 1955, unpublished data). Therefore, there remain the third and the fourth possibilities. 6
3 Both these possibilities contain the effect of PAS to decrease the mutation to streptomycin resistance. ( \
4 However, the inoculum used by us had grown on the media containing 0.63 mcg of streptomycin per b
ml for 12 weeks before inoculation. On the other hand, the number of viable counts of the inoculum b
obtained on the medium containing no drug was 47.6+13.6 and the number of viable counts of it on the
¢ medium containing 0.63 mcg of streptomycin per ml was 42,5+ 11.2. No significant difference between
3 these numbers is present. Therefore, it seems to be very probable that the selection by the streptomy-
k. cin titer of 0.63 mcg per ml does not occur. The fourth possibility would be, therefore, considered to
4 be not probable. Thus, the third possibility seems to be most probable. This interpretation is related 3
to the mutagenic effect of streptomycin (AKIBA and YOKOTA, 1952).

The results of the experiment (B) would be explained as follows: The proportion of the strepto-
mycin-resistant cells has been increased by the mutagenic effect of streptomycin in the presence of i
streptomycin at a concentration of 0.63 mcg per ml, and the mutagenic effect of streptomycin has been *
antagonized by the addition of PAS at a concentration of 0.1 mcg per ml in the combination. A

Summary t
3 The mechanism of action of para-aminosalicylic acid (PAS) in preventing the emergence of the
streptomycin-resistant cells in M} is var. hominis when used in combination with
streptomycin was studied in the present paper, and the following conclusions were obtained.

3 s o 7
L4

3 Two mechanisms of the effect of PAS in preventing the emergence of the streptomycin-resistant ‘
] cells have been indicated. A
¥ It has been found that an important factor in the effect of PAS is the ability of a small amount of E
o the added PAS to prevent the multiplication of the few cells resistant to the test concentration of E
b streptomycin, which have survived the selection of streptomycin, and that the other important factor in
A the effect of PAS when used in combination with streptomycin is the ability of the added PAS to ,

E; antagonize the mutation to streptomycin resistance in the presence of streptomycin, that is, to antagonize
the mutagenic effect of streptomycin.
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1

STUDIES ON THE PYRIDOMYCIN PRODUCTION. IL
X-RAY IRRADIATION ON THE PYRIDOMYCIN-PRODUCING STRAIN

Kox1 YAGISHITA E

: National Institute of Health, Tokyo
3 (Recelved for publication October 18, 1955) A

3 Pyridomycin is an antibiotic discovered by MAEDA, OKAMI, and UMEZAWA . It inhibits the
growth of Mycobacteria and Gram negative bacteria. As it was reported by MAEDA @, pyridine nucleus
is confirmed in this antibiotic. The pyridomycin-producing strain has been described by OKAMI as 2
new species, Streptomyces albidofuscus™®. However, thereafter, the name of the species was changed to .
Streptomyces pyridomyceticus OKAMI et UMEZAWA.

The author studied, as reported in the previous paper®, the rate of the lactose-utilizing mutants
occuring after the ultraviolet irradiation. The mutation rate did not correspond with the killing rate. A :
g mutant with the highest productivity of pyridomycin was obtained by the ultraviolct irradiation of the i,
/ intensity with which the highest mutation rate was observed. Lactose-utilizing mutants, in general, i
exhibited higher productivity of the antibiotic than lactose-nonutilizing subcultures. A mutant No. 20-

6-M 76 produced 420~528 mcg of pyridomycin in 1ml of the shake-cultured broth. The amount of this
production was about 10 times higher than that of the original culture.

As described in the previous paper, the mean resistance of spores to the ultraviolet ray was raised K
by the successive irradiation. It was considered that the ch of the r iic agent would give a
more successful result in getting a mutant with higher productivity of pyridomycin The mutant No. 3
20.6-M 76 was irradiated by X ray. The irradiation of the soft X ray was found to be weak in the
killing effect and any strain having the higher productivity was not obtained. Irradiation of the hard
X ray to the lactose-utilizing mutant induced a lactose-nonutilizing mutaat. This lactose-nonutilizing
mutant was similar to the original culture in the utilization of other carbohydrate and the productivity 4
of pyridomycin. A strain, which was obtained from the spores of the strain No. 20-6-M76 by X ray k
3 irradiation and utilized lactose, had higher productivity of pyridomycin than the parent culture. This
3 strain, being different from the original culture, utilized mannose, mannitol, lactose, dulcitol, inositol,
3 f inulin, salicin, and tryptophane as the carbon source. These studies are presented in this paper.

ISR

SRS

f Materials and Methods

3 The strains studied: The original culture producing pyridomycin was numbered as No. 451-A8.
After the first irradiation of ultraviolet ray to the original culture, the strain No. 20-6 with the higher
productivity of pyridomycin was obtained. The ultraviolet irradiation to the strain No. 20-6 gave the
| strain No. 20-6-M 76. This strain was treated by X-ray and the strain No. M76-7X-119 producing frem
3 700 to 800 mcg/ml of pyridomycin was obtained. The X ray irradiation to the strain No. M 76-7 X-119
gave the strain No. M76-7X-119-24, which utilized lactose and bad the high productivity of pyridomycin,
and the strain Ne. M76-7X-119-96 which did not utilize lactose and was low in the productivity of
pyridomycin. These cultures were studied on their carbohydrate utilization and amino acids utilization ki
as carbon sources.

The irradiation of X-ray: The spore suspension was placed on CZAPEK-DOX agar plates, being
adjusted to about 100 spores per plate, and irradiated and the plate was incubated at 27°C. The colonies
which grew on the plate were tested for the production of pyridomycin. The irradiation of soft X ray
was made by Dr. KATS, Keio University. It was irradiated at the distance of 3cm from the fotus for
2, 5, 7, 10 or 20 minutes. The hard X ray (55 kV and 4 mA) was irradiated at Scientific Research
; Institute: 1800 r was irradiated per minute, and in total 30.000, 70,000 or 120,000 r was irradiated.

3 The examination of lactose and mannitol utilization of the irradiated spores: According to LEDERBERG
and LEDERBERG 9, 4 days after the incubation of the irradiation plate, the replica plates were made on 3

' lactose (1%) CzAPEK-DOX agar and mannitol (1%) CZAPEK-DOX agar. The colonies on the replica
3 plates were counted after the incubation at 27°C. .
£ The examination of pyridomycin production: The cultures to be tested were shake-cultured in the 9

following medium; glucose 2.5%, soybean meal 1.595, NaCl 0.259%, KCl 0.05%, Mg304.7H,0 0.05%, 4
K.HPO, 0.3%, Na:HPO,.12H,0 0.3%, adjusted to pH 7.0. Twenty five ml of the medium was placed in
a flask of 100 ml volume and shake-cultured at 27°C for 6 days. The concentration of pyridomycin in
3 the broth filtrate was measured by the cup method with Mycobacterium 607. Pyridomycin in the mycelium
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9 o mass was extracted into acetone, and, after evaporation of the solvent, it was dissolved in phosphate
; buffer at pH 6.0. The potency was determined by the cup method. E:
E, The examination of carbohydrate utilization: As the basal medium, CZAPEK-DOX salt agar was f
g used, and the various carbohydrates shown in Table 2 was added at 2.095. The cultures to be tested

were streaked on the plate and incubated at 27°C for 7 days, and the growth was examined. '°
4 N The examination of amino acids utilization as the carbon source: As the basal medium, CzZAPEK- . -
3 DOX salt agar was used. Various amino acids shown in Table 3 were added at 0.5%, and the growth of . -
E 1

; ‘ the cultures on the plates was examined after the incubation at 27°C for 7 days.

Resnlts

The strain No. 20-6-M 76 was stable in the producti\;ity of pyridomycin. In 6 experiments, the
highest potency in the broth during shaking culture fluctuated between 406 mcg/ml and 482 meg/ml. The
irradiation of the soft X ray exhibited only very weak killing efiect. The survival rates of spores after b -
the irradiation for 2, 5, 7, 10, and 20 minutes were 83, 78, 72, 44, and 409 respectively. Fifty spores f:
b of each case were arbitrarily selected and tested for the production of pyridomycin. They were similar :
i to the parent culture No. 20-6-M 76, and any strain with the higher productivity of pyridomycin was not

i obtained. The strain No. 20-6-M 76 was a lactose-utilizing mutant. The irradiated plates were tested by
' the replica method for the occurrence of lactose-nonutilizing mutant. None of the lactose-nonutilizing
3 mutants was found after the irradiation of the soft X ray to the strain No. 20-6-M 76.

3 The results of the irradiation

of hard X ray to the spores of the Table 1. Results of X Ray Irradiation to the Strain i
b strain No. 20-6-M 76 is indicated No. 20-6-M 76 :
b in Table 1. Among 122 survived -
4 spores after the irradiation of Me‘;’&‘ogf o

70,000 r, a mutant which did not o, o | Number | Number | Killing No-lactose, Preduction - :

utilize lactose and mannitol was r survived | irradiated| % mutantg of the 4
f found by the replica method, Two ;23:3‘;2’5‘3,‘1 9
i cultures among 41 spores survived — !

after the irradiation of 120,000 r 0 1226 1226 100 . o ' 453
, i or wilse e and man 000 S g | w20 i
B nitol. The production of pyrido- 120,000 41, 1226 | 34 2 162
E mycin of each culture obtained . ! .
‘( from the survived spores is indica- * The lactose-nonutilzuing mutants were removed from the :
ted in Fig. 1. The strain No. M76- result. E
: 7X-119 obtained by the irradiation 3
' of 70,000 r to the strain No. 20-6- Fig. 1. Pyridomycin production of the strains obtained by 4
M76, produced 738mcg/ml of X-ray irradiation of No 20-6-M76 strain. . F
3 pyridomycin. Three lactose-non- 30,000 r irradiation 70,0 x irradiation 120,000 r irradiation >
E utilizing mutants produced 75~ e’;“gf:’ &3 mean 486 meg/ni S mean Sedwegiml  © mean 462 rmcoinl
: 110 mcg/ml of pyridomycin, and ) = zean 110 mg/nl | wm mean 75 meg/md E
b this productivity was much lower » 1 , .
A than that of the mean productivity - fE
3 of the lactose-utilizing cultures “ ’
3 shown in Tzble 1. 5 3
3 The strain No. M76-7X-119 was @ ?
3 irradiated by 70,000 r. Ten percent :
E of spores irradiated survived and » b
3 one among the survived did not 20 3
1 utilize lactose and mannitol. The 0 4

< 3 lactose-nonutilizing mutant No. E

4 M76-7X-113-96 produced 96 mcg/m! O I 4 & W 200 40 0 X0 0 200 40 00 300 ™qfy 3
R of pyridomycin. The mean of the Posilins laclose and manritol utiliyation = E
- production of pyridomycin by the Kegalwe loctose and manmitol ulilisalion  wss
1 lactose-utilizing culture obtained after the irradiation was 521 mcg/ml. The strain No M76-7X-119-24 E
3 which utilized lactose and mannitol and obtained by the irradiation of 70,000 r to the strain No. M76- 1
: 7X-119 produced 786 mcg/ml of pyridomycin. :'
; N The carbohydrate utilizations of the strain No. 451A8 (the original culture), the strain No. 20-6 k)
(derived from the strain No. 451A8 by ultraviolet irradiation), the strain No. 20-6-M76 (derived from 3

the strain No. 20-6 by ultraviolet irradiation), the strain No. M76-7X-119 (derived fram No. 20-6-M76 by 3
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X ray treatment), the strain No. M76-7X-119-24 (derived from No. M76-7X-119 by X ray treatment) are ;
shown in Table 2. Also the carbohydrate utilization of No. M76-7X-119-96, which was derived from .
I No. M76-7X-119 by X ray treatment and which, being different from the parent strain, did not utilize
3 : lactose and mannitol, is also indicated in the same table. In Table 3 the utilization of amino acids of
4 these strains are indicated.

Table 2. Utilization of Carbohydrates 7 ‘

. . E

| Strains

| No. M76.7%- | No. M76-7X- | No. M76-7X-
s 192

E Carbohydrates =~ —~ 7 T~ 770
. H :
' No. 451A8 No. 20-6 !No. 20-6-M76 ; 1y, 19-24 l 119-96

Glycerol
L-Arabinose
p D-Xylose
3 L-Rhamnose
b . Glucose

3 Fructose
Mannose
Galactose
3 Sorbitol
- Mannitol
3 - ' Dulcitol
3 Inositol
Inulin
Maltose
Sucrose
Lactose
Raffinose
3 Dextrin
4§ Starch

- Salicin

Aesculin
Na-acetate
Na-succinate
None |

£ F+F
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i B T: ., Utilization of Amino Acids as the Carbon Source

IS
<A
5

©

Strains
| No. M76-7X- | No. M76-7X- | No .M76.7X- 3
No. 20-6-M76 | 119 | 119-24 } 119-96

l
|

No. 45148 | No. 206 !
| 1
;

. Amino acids

g : Alanine

4 Leucine

4 Glutamic acid
ke Aspartic acid
Cystine
Cysteine
Lysine
Arginine
Histidine
Tryptophane
Proline
Asparagine
Hydroxyproline
None

R
Pl ++dd

E N
Wttt |tk bttt

Bt | b bbbt
Wkt +E++E kdd+++
LR R EE S EE = e

[
i
I
|
|

HH++1 1 F+

No growth with glycine, a-aminobutylic acid, valine, nor-valine, serine, phenylalanine, tyrosine, .
methionine and ornithine.

q ' The strains No. 20-6 and No. 20-6-M76 which had the higher productivities of pyridomycin tban
E . the strain No. 451A8 differed from the latter in the utilization of lactose and mannitol. The strains No. 3
M76-7X-119 and No. M76-7X-119-24 which had higher productivities than the above strains differed from A
the strain No. 451A8 in the utilization of rhamnose, mannose, dulcitol, inulin and salicin. 1t is interesting 1
b ' that the strains which were obtained by the ive ultraviolet and X ray irradiations and exhibited E




! - ) e Rl

°

Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 : CIA-RDP80-00809A000100150033-3 )

3 204 THE JOURNAL OF ANTIBIOTICS, SER. A ‘ Dec., 1955

1 the high productivity of pyridomycin utilized more widely the carbohydrates as the carbon source. The
3 same was observed, as shown in Table 3, in the case of the utilization of amino acids as the carbon
N source. The strains No. M76-7X-119 and No. M76-7X-119-24 grew on CZAPEK-DOX salt agar with trypto- b
3 phane. On the other hand, the lactose-nonutilizing strain No. M76-7X-119-96 which was derived from the
strain No. M76-7X-119 was similar to the original culture in carbohydrate and amino acid utilization as 3
the carbon source.
The production of pyridomycin of the original strain, the strain No. 20-6-M76, the strain No. M76-
7X-119-24, and the strain No. M76-7X-119-96 were comparatively studied and the results are shown in 4

Table 4. 3
Table 4. Production of Pyridomycin by Shaking Culture
i | 2nd day 3rdday | 4thday |  Sthday 3
- Strains - X ——
E | PH 1 mcg/ml pH ‘mcg/ml pH mcg/ml pH mcg/ml ;:
| . - R _ _ S, e P o0 .3
4 No. 451A8 Filtrate | 58 42 ' 56 s6 | 54 ! 8 | — | -
1 Mycelium 21 20 18 4
4 : Total ! 63 76 46 4
; e \ . 3
3 No. 20-6-M76 Filtrate | 56 30 ''55 | 428 | 54 | 30 - — | — 3
3 Mycelium 114 | 100 | 99 ! 4
3 Total 414 528 479 | |
i . ; + - 3
; No. M767X-11924  Filtrate | 56 | 510 | 58 | 630 | 66 | 78 | 7.0 | 565 b
E Mycelium | 127 1o '109 96 b
i Total 637 . 740 © 895 661 i -
- No. M767X-119-96  Filtrate | 54 . 52 | 60 ' 8 | 66 % | 70 60 3
: Mycelium 18 ' 21 | 17 18 2
: Total 70 102 | 107 78
; —— et 4 e e cm—————— a—— = e _———— e— - - i
3 Summary ﬁ
3 The strair No. 20-6-M76 which had been derived from the original strain by the successive ultraviolet E:
3 irradiation was irradiated by X ray. The irradiation of 70,000 or 120,000 r gave a2 mutant which was 9

similar to the original culture in the carbohydrate and amino acid utilization as the carbon source. The
lactose-nonutilizing culture was inferior to the lactose-utilizing culture in the production of pyridomycin.

The mutants which were obtained by X ray irradiation and had the high productivity of pyridomycin 3
were different from the original culture in their utilization of rhamnose, mannose, dulcitol, inulin, salicin 3
and tryptophane. They utilized more widely various carbohydrates and amino acids as the carbon source. . )

Here I should like to express my appreciation to Dr. H. UMEZAWA, the chief of our division, and F

Prof I. YAMASAK! of Kyushu University for their kind advices and directions.
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STUDIES ON GROWTH PROMOTION BY ANTIBIOTICS. I '=

t EFFECTS OF CHLORTETRACYCLINE ON GROWTH E
ErTard Ozawa k.

Pediatrics Department (Director: Prof. HIDEO NAGAI),
Kyoto University, School of Medicine, Kyoto. 3

(Received for publication August 20, 1955)

MAPSON, BYERLY, efc. in 1932 discovered that, even when known nutriments and vitamins needed
for animal growth have been given in full dosages, the growth is further promoted by an unidentified .
factor which is active in minute amounts. This factor they have named “animal protein factor” -
(A.P.F.). Further studies by BYERLYY, PATTON?, WRIGHT", RUBIN®, ZUCKER®, LANDINGHAM®, and
others found that A.P.F. is not contained in vegetable feeds, but in meat scraps, fish extract, liver
extract, and feces of cattle and chicks. Active A.P.F. has also been detected by SHORB, STOKSTAD, ;
RICKES STEPHENSON and others in the culture filtrate of microbes. o 4

Because A.P.F. contains vitamin Bz, the promotion of animal growth by A.P.F. was initially ascribed 3
: to vitamin Biz. NEUMAN?, ANDERSON®, and others noted that swine reared on a diet supplemented 3
b with vitamin Bja in one month had a gain in weight 2 to 3 times of that of the controls kept without
vitamin By supplementation of diet. BLACK? stated that growth promotion in white rats administered
with vitamin Bjs may partly be due to the stimulation of appetite by the vitamin. Administration of
vitamin Bz to chicks right after hatching was found by OLEASE!” to reduce their mortality rate. SAKAI
has discovered vitamin Bj; produced as an additional substance in the fermentation culture media of ;
chlortetracycline, and streptomycin. A similar phenomenon has been described by CANNON. A conclu- 4
sion was thereupon drawn by LOOSLI'™, HUNTERY, REISTER™, LILLIEM, NICHOLY®, EMERSON'®,
JOHNSON', NESHEIM®, LEUCKE™), and others that the effectiveness of A.P.F. is on the whole ascrib-
able to vitamin Biz.

STOKSTAND™)39, however, later found that chicks whose feeds were supplemented with chlortetracycline
(Aureomycin) or Streptomyces aureofaciens, the source of chlortetracycline, had more promoted growth 1
than could be attributed to vitamin Bjs in the microorganism. COUCHZ), LILLIE®™, NICHOL™), LUISE®, ¢
COMB®), and others have found that in A.P.F., besides vitamin Bis, there is an unidentified growth 3
promoting factor with more powerful action of growth-stimulation than by vitamin By; alone. Experi- 1
ments by CUNHA®) on swine and by MCGINNIS on turkeys noted little or no effect on growth by aiets
supplemented with vitamin By alone, but evident stimulation of growth by whole A.P.F. added to the
diets. RICHARDSON2®, AKTINSON®, SORB®, HOFFMANN®), MILLER®, EDWARD®™, JUKES™), LUECKE®, )
i and others have found that growth-promoting action is present in antibiotics themselves rather than
' in vitamin Bj;. STOKSTAD?) described that the growth-promoting effect of chlortetracycline has practi-
cally nothing to do with the addition of vitamin Bi; and that rise in mortality rate coming from vitamin
Bis deficiency can be prevented by adding chlortetracycline to the diet

We have studied how chiortetracycline promotes the growth of mice and causes changes in their
body composition.

1. Effects of Chlortetracycline on Gain in Weight of Mice k

Material and Method

(1) Experimental animals: Twenty mice each weighing about 9 g were used, dividing them into 4 4
groups of 5 animals each.

(2) Basal diet: A mixture of cereal powder 85% and fish meal 159, pasted with water into dump-
lings, was used for basal diet. . !
& (3) AP.F: APF. used in the experiment was Aurofac supplied by Lederle. It is in a powder 4
form and each 1 g contains 26.8 mg of chlortetracycline and 4.2 mcg of vitamin Bja.

(4) Experimental procedure: Each of the 4 groups of mice was kept in a different cage. Group
1 as control was given only the basal diet; Group 2, the basal diet supplemented with 0.19§ Aurofac;
Group 3, the basal diet added with 0.3% Aurofac; and Group 4,the basal diet plus 0.8 mgjg chlortetra-
cycline (Aureomycin). All the groups were kept for 6 weeks. 3
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3 Results .
' The body weight in Groups 1 to 4 at the beginning of the experiment was about equal, averaging 9.0,

9.4, 8.8 and 8.9 g, respectively.
Difference in body weight began gradually to appear with the progress of the experiment. The 1
d group later than the others to gain weight was Group 1, followed by Group 2. There was practically ‘
¢ no difference between Groups 3 and 4 which registered the best growth. The difference in weight gain .
‘f was the most marked during the 3rd to 4th weeks, the average weight for Groups 1 and 2 being 12.4 k>
s and 14.9 g, respectively, and for Groups 3 and 4 being 15.8 and 16.4 g, respectively. When later the ;‘
mice had reached their maturity, no further increase in weight was to be seen, and Groups 1 and 2 2
retarded in growth gradually caught up with Groups 3 and 4, reducing the difference that had existed
between Groups 1 and 2 and Groups 3 and 4. i

Table 1. Body weight gain (mice) F.4. 1. Weight curve of mice 1

g Be- . . T ht

b | tlfm-e R Afemge_wgl_l.t,_' n g 87?“”’:’?7

Group| Feed e% | 1ot | 2nd| 3rd | 4th | 5th | 6th .
‘ lgent week| wc:}s.wccklwcck!wcci\lwsck % ‘

3 i l "
2 11 iSupplemented with! ! ) .
| 0.1% Aurofac | 94 n4l 124 142 149 161 163,
. , !

1 [Basal diet only | 9.0 10.1) 11.3| 12.3) 124 14.9] 171

III ‘ upplemented with| | i . 'l
0.3% Aurofac 8.8, ll.QE 14.1' 15.4 15'8i 17.4| 177 w0
1

4 IV ‘Supplemented with| , ! 1

g 80 meg/g chlorte- . H | | i

] | tracycline | 89 118 14.3 162 164] 17.2 17.8 4

E 1. Changes in Bone Weight F

3 Material and Method .

k (1) Experimental animals: Fifteen mice each weighing about 8 g were used, dividing them into “y

3 2 groups.
(2) Basal diet: A mixture of wheat flour 5094, soy bean oil 10%, fish meal 159, and whole milk E

’ powder 259, was supplemented with multiple vitamin powder 0.594, and pasted with water into dumplings,
) which were given as basal diet. Each gram of multiple vitamin powder contained vitamins in the
following amounts: 1,250 units vitamin A, 0.5 mg vitamin B;, 0.75 mg vitamin B, 18.75 mg vitamin C, .
1 100 units vitamin D, 5.0 mg nicotinic acid amide, 0.25 mg calcium panthotenate, 0.05 mg vitamin Bs,
and 0.25 mg folic acid.
4 (3) Experimental procedure: Seven control mice were given the basal diet only, and 8 experimental 3
9 mice the basal diet supplemented with 0.2 mg/g of chortetracycline. Each group was kept in a separate 3
3 cage for 20 days. All the mice were sacrificed after 20 days, by chloroformization. The viscera and 1
. skin were removed, and the muscles cling to the (bones were also removed elaborately. Then, by 9
s sagittal incision along the meridiam line of the skull, the intracranial contents were removed. The
’ skeleton was put into 2 0.4% aqueous solution of caustic soda, and after heating for 20~30 minutes
' on a water bath lat 40~50°C, it was washéd well in funning water, the muscles still left on the ]
i A skeleton was further removed in the water. This procedure was repeated until the skeleton was "
-3 completely stripped. The water was then thrown away. A small amount of pure alcohol was added to E
the skeleton and caused to evaporate on a water bath. The skeleton was dried by heating for 1 hour ‘
F: at 90°C, and then kept in a drying apparatus until its constant weight was weighed. ¢

§ Results

At the beginning of the experiment, there was practically no diffe
3 between the control and experimental groups, which averaged 7.9 and 8.0 g, respectively. After 20 days,
L the former increased to 10 g, a gain of 2.1 g, and the latter to 12.6 g, a gain of 4.6 g. The bone 4
weight showed practically no difference between the former group and the latter, averaging 0.30 g and 4
0.31 g, respectively. The body weight less the weight of the bone may be considered to represent
the weight of soft tissues and water content, which may be regarded much larger in the experimental 3

group than in the control (Table 2).

rence in average body weight

.
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{ Table 2. Body composition of mice (Part 1) 3
,~ ’ . ! Number Welght | Weight | Bone Soft tissues 3
3 Feed of before 20 days weight and water i
i ! mice experiment | later ! g content 3
- - T - a - Tt T ] ° o - i T T l
Basal diet only l 7 79¢g 100g | 030g | 970g ]
Supplemented with 0.8 mg/g ! |
1 chlortetracycline 8 i 8.0 126 . o3 | 12.29
III. Quantitative Analysis for Water Content and Fat s
3 Material and Method
' (1) Experimental animals: Ten mice weighing 9~10 g were used. 9
) (2) Basal diet: Same as that used in the preceding experiment. E
E (3) Eszperimental procedure: Five mice as controls were fed on the basal diet only; 5 were given E
3 the basal diet plus 0.2 mg/g of chlortetracycline. Each group was kept in a separate cage, for 15 days. IE:
E

After the 15 days, feces right after excretion were made into a paste with a amall amount of distilled
water, and their pH was measured with Toyo Roshi Company’s test paper for the concentration of
hydrogen ions. Aftera 5-hour fasting, they were sacrificed by choloroformization, and weighed. The viscera 4
: were removed, the other parts of the body mincod, and all those pooled and put into a grinding dish.
With a small addition of pure alcohol, t! e grinding dish was placed on 2 water bath for evaporation.
i Adding alcohol again into the contents of the grinding dish before drying, they were broken up as fine
as possible by manipulating with a glass rod. After evaporation, they were dried for 24 hours at 60°C,
weighed, and put to quantitative analysis for fat by the KUMAGAWA-SUDO method.

i Results

‘The average body weight which before the experiment was 9.6 g for the control group and 9.7 g for the
3 experimental group, was after 15 days found increased to 11.5g. and 12.5 g, respectively, the latter group
showing thus a higher increase than the former. The pH value of the feces was 6.2 for both groups, with
no difference noted. Approximately the same between the two groups was also the water content of the
body. Significant difference, on the contrary, was observed in the amount of neutral fat, which was 4.29
4 in the controls the 5.19f in the experimental groups (Table 3).

Table 3. Body composition of mice (Part 2)

Number T

Weight | Weight . i 3

Feed of before 15 days | g atte:t Nﬂf“ttml pH of ]

mice experiment later atel a feces 3

ca ¢ ) ' i | - N 9

ki Basal diet only 5 96¢g 5g | 68.0% | 4.2% } 6.2 4

Supplemented with 0.2 mg/g ' | 1
chlortetracycline 5 9.7 ; 12.5 67.9 5.1 ; 6.2

IV. Quantitation lof Protein §

Material and Method 3
3 (1) experimental animals: Thirteen mice weighing about 8 g were used.

(2) Basal diet: Same as in the preceding experiment.

(3) Ezperimental procedure: A control group of 6 mice was maintained on the basal diet only,
and an experimental group of 7 mice was fed on the basal diet plus 0.2 mg/g of chlortetracycline keeping
each group in an individual cage, for 20 days. After a 5-hour fast, they were sacrificed by the admin-
istration of chloroform. After mincing, drying, and weighing as was done in the preceding experiment,
1 the material was transferred into a separating funnel. Adding ether therein, fat was extracted as much
3 as possible. The material together with about five times as much of concentrated sulfuric acid then
was heated and dissolved. A part of the solution was put to the micro-KJELDAHL determination
(PARNAS' modified method) for nitrogen, to work out the body protein level. -

Results

Both groups before the experiment were of equal body weight, 8.0 g. Twenty days later, the
1 experimental group showed a higher gain in weight than the control. As in the preceding experiment,
there was no difference in water content between the experimental and control groups. Protein was
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19.7% in the control grouy,
in protein than the former,

Ps and 20.6% in the expe,
The differencu,

Dec., 1955

rimental 8roup; the latter was thus slightly richer

however, could not be taken tc be statistically significant
(Table 4y,
Table 4, Body composition of mice (Pa-+ 3)
T | Number | peigne Weight | )
Feed of before ! 0 days |  Protein Wattert
mice experiment ; later } Conten
—_— — - - —— . ‘ -
Basal diet only 6 " 80g ’ 103g | 19979 69.5%
Supplemented with 0.2 mg/, !
chlortetracycline € 7 ’ 8.0 12.2 J 20.6 68.5
V.

(1) Ezperimenta] animals :
(2) Basal diet:
bean oil 309,
35.5%. Multi

(3) Experimental procedure :
were maintained on the _basal die:
were each kept in a Separate cage,
were sacrificed by administration
weighed. A part of the livers of §
and put to fat-staining with Sudan III.
remaining mice (2 ang 3 of the c
times as much water in a homog,
plwrus-containing lipoid by the a,

ontrol
enizer.

between the two

control group had dirty, bristled hair, and a

of them died. The experimental group, o
the entire period of experiment.
two groups, fat weighed more in
chortetracycline 8roup showed neutral faf
the two 8TOUpS as regards the amo

Changes in Neutral Fat ang Phosphorus-containi

Sixteen mice we;j,
A high-fat diet of the follo

and fish mea] 10%. The neutral £
ple vitamin powder was added 0.

Eight mice, as controls, were fed on}
t supplemented with 0
for 20 days,

mice from each gri

after beginning the e

While the weight of ;
the control group,

unt of phosphorus-

ng Lipoid of the Liver
Material and Method

ghing about 8 & were used, divided into 2 groups.
wing composition was given: Wheat flour 6095, soy
at content of this diet was analytically determined as
5% as in the Preceding experiment.
Y on the basal diet; another 8
.3 mgfg of chlortetracycline. The two groups
ays and 5-hour fasting, the mice
Promptly thereafter, the liver was removed and
embedded in carbowax,
fat. ‘The livers of the
respectively) were emulsified with 9

0 photoelectric colorimetry for phos-

Results

xperiment, no particular di
groups. From about

pparently lost streng
n the contrary, had normal growth

ver was not particularly different between the
especially indicating 6.29 of neutral fat, the
7%. There was scarcelv any difference between
containing lipoid (Table 5)

fference in the general condition
the 10th day onward, the mice of the

On the 15th day, one

to be only 4,

Table 5. Mice liver analysis
F , Number  Liver weight, Total Neutral  Phospholipi
eed i of 0 days i fat fat mglg
i mice ]l later !
]

Basal diet only 7 0.65 g 799% 6.6% 27.7

Supplemented with 0.3 mg/g !
chlortetracycline ! 8 0.68 ' 6.2 4.7 27.4

Microscopic tissue
n the vicinity of
control presented no d
deposition of a very sl
of the lobules and not
within the hepatic cell:
tration, proliferation of

ight degree. In both
at their central parts,
s. None of the mice

specimens corroborated with the results

eposition of fat. Whereas, in

the interstitial connecti

of analysis. Four of the 5 control mice
GLISSON’s capsule at the periphery of the lobules ; only 1
the chlortetracycline group, 2 of 5 mice showed fat
groups, the fat deposition was noted only at the periphery

The deposited fat Was present in the form of fat globules
showed degeneration of liver cells, atrophy, cellular infil-
ve tissue, hemorrhagic changes, or other abnormal picture.
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V1. Effect of Chlortetracycline in Malnutrition

Method and Material . 3
(1) Ezperimental animals: Ten mice weighing about 8 g and poor in weight gain, were used,
dividing them into 2 groups of 5 mice each.

, (2) Basal diet: Same as that in Chapter Iv.
(3) Experimental process: Each group was kept in a separate cage for 2 weeks, on the basal diet

- only. During the 2 weeks, both groups registered a low rate of weight gain, with no difference between
4 the min gained weight. One of the 2 groups was then given the basal diet supplemented with 0.5 mg/g -
of chlortetracycline and the other group the basal diet only, both for 4 weeks while under observation. j

Results 3
3

The average body weight before the beginning of experiment was 7.9 g for the control group, and
8.0 g for the experimental group. During the period of 2 weeks of the basal diet only, the average
weight for the control group and the experimental group was 8.8 and 9.0 g, respectively. The difference
between the two groups was thus negligible, both being poor in the rate of weight gain. From about the
3 3rd week after beginning of experiment (or the 1st week after the institution of chlortetracycline
: administration), weight gain in the experimental group became a little better. In the 6th week after ‘
3 the experiment began (or in the 4th week after chlortetracycline supplementation of the diet was started), l
3 the average weight of the experimental group was 17.4 g or nearly normal. Whereas, the control group :
3 was still in poor growth, the weight averaging 12.0 g (Table 6, Fig. 2).

Fig. 2. Weight curve of mice in

] malnutrition Table 6. Weight gain of mice in malnutrition :

Bodywetght X

4 ""59 o Be- Week of experiment
fore

Feed | ex- .
peri- 3
ment 1Ist 2nd i 3rd 4th Stk 6th p

- - - - p

‘ Basal diet only 79! 81| 88 89} 100 ‘ 10.5 i 12.0
4 Supplemented E
q with 0.5 mg/g | { b
8 chlortetra- 80 83| 9.0 92112 146 174 :
cycline , | 3
5 7 2 3 4 5 & week - .
1 S y and C t 5

3 Chlortetracycline added to the diet of very young mice did promote their growth more than the
growth in control which coincided with what has been reported already by many workers. The reason
for the less difference in weight gain of that of the controls from about the 5th week after the beginning 5
of experiment, is because the mice has reached their maturity about that time and no further increase
in body weight was naturally to be seen. This is considered to mean, as stated by COHEN®, that the
growth-promoting effect of the antibiotic can be observed only during the time the animals are very
young. E
Little or no difference between the chlortetracycline group and the chlortetracycline plus vitamin 3
Bys group, is interpreted to the fact that what promotes growth is chlortetracycline, the effect of vitamin :
Bz on growth being little or nothing.

In order to know what component of the body was the most influenced during the marked gain in weight
B caused by chlortetracycline, analytical examination was made, distinguishing bone tissues from the other b
tissues of the body (soft tissues and water content.) Weight gain was thereby found higher in the latter. :
K The latter's gain in weight was considered accountable for the gain in bodyweight. There was no
appreciable difference’in the water content between both groups; the water content was proportionate to
A the body weight. This finding is contrary to a statement by KNOEBELS) that the water content of the
p body is lowered:by chlortetracycline and streptomycin. The neutral fat content in soft tissues was A
evidently higher in the experimental group than in the control group, which corroborates with the
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f reports of KNOEBEL™), LOTTE®), WAINFAN®, SINGER®, and others. LOTTE®® reported that the specific
gravity went lower as the fat increased. As for the nitrogen metabolism, BROWN®), BRANDE",
BLACK®), LOTTE®), KNOEBELY), and others stated that it did not change following the administration
of chlortetracycline, In Japan, on the contrary, TAKAIY and OHTA#) have described rise in nitrogen ,
accumulation following chlortetracycline administration. In such a case ae this, rise in body protein 4
level must be conceivable. But in our present studies, while the absolute amount of protein did in- p:
crease, its ratio on body weight showed no difference in either group.

ICHIDA®) and many other workers have described that fatty liver develops in animals kept on S
a high-fat diet. BEESTON) states that in such a cass as that, the liver is often found in hypertrophy. ¢
In our present studies, the weight of the liver did not register any particular change following the

administration of cl?lortettacycline. In a group maintained on a high-fat diet only, the liver fat level 3
was found higher than normal, and fat deposition was detected by histological procedures, also. In :
the chlortetracycline group, on the contrary, the liver fat level was within the normal range. 4

BAXTER*) reported that chlortetracycline is effective in the prophylaxis of fatty liver due to choline-
deffecient diets. GYOERGY' likewise described that chlortetracycline administration prevented the
necrosis and cirrhosis of the liver. These statements appear to coincide with the findings obtained in 3
our present studies, The question not yet solved is whether the prevention of fat deposition in the by
liver by chlortetracycline indicates that chlortetracycline itself has lipotropic activity or that
chlortetracycline makes vi:oline more active or that chlortetracycline reduces the need for vitamin Bis.
While BAXTER has stated that the administration of chlortctracycline increases the level of choline

in the feces, there was no difference between the experimental and control groups under the present
studies as regards the level of phosphorus-containing lipoid in the liver. This suggests that the E
process of phosphate formation in the liver is not particularly influenced by chlortetracycline administra- ,‘\

B tion. The better growth ia the chlortetracycline group than in the control may suggest, as stated by
SLINGER#), that fat tolerance is higher in the former group.
3 The above findings came from the results of experiments with normal mice. Administration of
chiortetracycline to mice of lower weight gain and considered to be of malnutrition began likewise to
b show a marked improvement in body weight in or about the 2nd week after the institution of
@_‘ chlortetracycline administration. As their food intake prior to the chlortetracycline administration was
E sufficient, the marked improvement in their weight after chlortetracycline supplementation of diets e
could be attributed to chlortetracycline.

Conclusion

Observation was made how chlortetracycline added into mice’s diet influenced their growth. Changes
in their body components were also studied. R K

1. Supplementationlof the diet with chlortetracycline brought about 2 higher rate of bodyweight :
gain than in the controls. :

2. No difference in average bone weight was observed between the experimental group and the 3
control group. g

3. Chlortetracycline caused rise in the absolute amount of water content and protein in the 3
experimental group, but no change in their ratio on body weight. Body-fat level was increased. 4

4. The chlortetracycline group, even on a high-fat diet, had a lower liver fat level than that in 3
F the control group. E
3 5. Even in the case of malnutrition with very low rate of weight gain, chlortetracycline adminis- :
4 tration caused a marked increase in body weight.

The outlines of this report was read at the lst general meeting of the Kinki chapter of the Japan
Society of Chemotherapy in November, 1953.

The author wish to express his appreciation for the help and advice received from Prof. NAGAIL E
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STUDIES ON GROWTH PROMOTION BY ANTIBIOTICS. II
: ) RESULTS OF AUROFAC ADMINISTRATION TO INFANTS
k EiTarRG Ozawa

Pediatrics Department (Director : Profescor HIDEO NaGarn,
i
3 Kyoto University, School of Medicine, Kyoto

(Received for publication September 9, 1955)
4

Since antibiotics were found to promote the growth of young animals,

when given over a prolonged period of time, antibiotics have come to be ut
in man, too.

ROBINSONY reported that twins and tri

[
with no side reactions even 3
ilized for promoting growth

plets given 50 mg/kg daily of chlortetracycline had better 3
growth than the controls. IWAKAWA?) gave bremature infants 10 mg of oxytetracycline daily for 5 months 3
from the 5th month of life, and observed better growth, without appreciable side effects, except that
the stools became a little softer. TAKAIY

b
and OHTAY described growth promotion in sucklings given
Aurofac containing chiortetracycline.

4
" We have conducted a series of experi ini
' in age from 20 days to 1 year and 5

are presented in this paper.

Six of the infants in the Ist experime:
E beginning of the experiment,
chlortetracycline and 4.2 vitamin
Breast-fed infants received a
before breast-feeding; bottle-fed i

ntal group were observed for 10 to 30 days before the
they were given Aurofac (each gram of which containg 26.8 mg
Bis) 0.5~3.0 g daily, divided into 3 doses.
small amount of aqueous solution of each dose of Aurofac powder
nfants and mixed fed infants received a milk mixture with a dose of

given 1 g Aurofac daily for about 70 days. One
infant equal in 2ge, sex, feeding method and of as closely resemb

ling environmental conditions as 4
possible to each of the three cases, was used as controls.

One infant each of bottle-feeding, mixed feeding, and weaning stage,
alterations in E. coli before the experiment and at 1 week after the in 3
tration. In examining the stools for £. coli, one loopful was obtained aseptically from three parts of k.
the feces, and mixed with 100 cc of sterilized physiological saline solution. Of the above fluid, one :

loopful was taken and smeared on DRIGALSKI-CONRADI culture medium. Forty-eight hours later, the
aversge number of £. colf colonies was determined.

was observed for fecal pH and *
stitution of Aurofac adminis.

] RESULTS
3 Four of the 6 infants in the Ist experimental group had had lower initial weight and less weight
gain than the standard. Another infant (H.N.) had weighed nearly the same as the standard, but had
less gain in weight. Still another infant (Y K.) showed quite normal growth, For about 2 weeks ¢
after institution of Aurofac administration, there was 10 appreciable change among the infants. Five

3 of the 6 infants subsequently began to show a gradual rise in weight, and approached the standard
3 weight on completion of the experiment. The one infant whose growth was normal from the beginning
showed no effect by Aurofac.

All the infants of the 2nd experimental
of the 3 infants given Aurofoc began to show a gradually marked gain in weight from about the 2nd
week after its institution; and when the experiment ended, these 2 infants had nearly normal weights, ;‘
The controls, on the contrary, kept low in weight gain, and their general condition appeared inferior b
to that of the infants of the Aurofac group (Table 2).

In the experimental groups 1 and 2, the infants given Aurofac not o
3 body weight but also seemed to have increased subcutaneous fat depo:
s ‘ rather t“an growth promotion was more impressive in these infants.

e

group had been of lower weight than the standarg. Two

nly exhibited significant rise in
sition. On the whole, fatness

e I - n [ I . - = 000100150033-3
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Table 1. Results of Aurofac administration to breast-fed infants. I. '
E 4
E Daily | Weight Weight on Daily 3
3 Number of . . ]
v - Aurofac before completion |average gain 3
Name | Age | Sex | Diet dosage obg?r’:a‘t’ifon experiment |of experiment| in weight
: g kg kg g 4
17 4.03 4.30 159
3 MY | 2m | @ | %8 05 25 430 04 296
3 mi 1.0 33 5.04 6.10 131
3 powder- 16 5.60 5.90 18.7
3 Y.K | 3m | @ | ed 0.5 30 5.90 6.50 20.0 A
3 milk 1,0 35 6.50 7.20 20.0 _
3 ] g
. . 30 8.51 8.75 8.0
E d
{ F.N. |13.5m.| & | oo 15 14 8.75 8.91 11.4 ;
E feeding 30 19 8.91 9.45 28.4 I
] 20 2.65 2.95 15.0 3
S.0. | 25d. | 5 [mothers 1.0 3 2.95 350 16.2
o mi 1.0 24 3.50 4.25 30.0 3
4 —_— — e e U E———————" N A
4 powder- 28 7.25 7.35 36 3
E: H. N 7m 8 ed 3.0 14 7.35 7.45 7.2
: milk 3.0 14 745 7.75 214 :
3 jmother’s| 10 2.53 2.60 7.0
3 E.O. 20d | @ Ty 1.0 15 | 260 3.09 32.7 ;
; | 4
f Table 2. Results of Aurofac administration to breast-fed infants. II
3 T S H e T ;.
j: ! Daily i  Weight Weight on | Daily b
4 Name | Age | Sex | Diet Aurofac l Nlég’b:rf"f ' before completion average gain 4
E 8 dosage | obseZva':ion | experiment lof experiment in weight kK
. g . kg kg g 3
: T. T. | " powder-1 70 i 515 6.25 16.0 3
E i 3m. 3 ed |
4 S. N. | milk 1.0 70 | 5.15 , 7.20 29.3
3 M. S. powder- ‘ 68 | 438 5.55 17.2
3m. o ed | | 4
4 K. T. | mik | 10 68 | 420 5.30 16.2 ;-
E M.H | powder- 0 | 460 . 600 20.0 ]
' 40d. | 5 | ed 1 ‘ ‘ . 3
; A. H. (Twins) ' milk 1.0 70 i 4.40 . 6.30 . 27.1 3
[ i b I I I ST N P :
\' Table 3. Changes in feces following Aurofac administration 3
4 - - e e e e e — s = m ———mem e i = T I
4 pH | pH ' E. coli i E. coli E
§ Age Diet ! before | after Aurofac before ; after Aurofac 3
E: & + administration ' administration administration administration i
4 of Aurofac i started of Aurofac ' started p
3 1m. Bottle feeding 6.8 6.6 30 7
} 2m. Mixed feeding 6.4 6.2 20 2 3
4 10m. Weaning stage 7.8 7.2 w 35
b K.

Many of the bottle-fed and mixed fed infants began to approach the breast-fed infants in the
character of feces 2 or 3 days after institution of Aurofac administration: the feces became softer and
more yellowish. Feces of one infant each of bottle-feeding, mixed feeding and weaning stage were
! examined, the result of the findings were: Before Aurofac administration, fecal pH was the highestin ;
the weaning infant, next in the bottle-fed infant, and the lowest in the mixed fed one. The number 4
of E. coli was the highest in the weaning infant, and less in the other infants in the same order as 3
above. One week after Aurofac administration was begun, the pH began to drop and E. coli began to E
decrease in all the infants (Table 3).
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j DISCUSSION
3 Seven out of 9 infants administered with Aurofac exhibited increase in daily gain in weight. No
effect of Aurofac administration was observed in one of the remained 2 infants, this was interpreted due . 3
to the fact that the infant had had normal weight and growth at the beginning of the experiment. 3
The gain in weight became remarkable from about the 2nd week after the institution of Aurofac d
administration. Similar experience as this has been described by OHTA% and TAKAI®). ITOGA® has, . E
as a result of the LONG's test, noted a2 high incidence of adrenocortical dysfunction among infants of 4
poor gain in weight, He has then reported on a close relationship between adrenocortical dysfunction

E, and malnutrition. Such infants, on receiving Aurofac, would stimulate their adrenocortical function 9
3 and would become nearer to normal, resulting in improved nutritional condition and marked gain in .
' weight, as stated in Part 4.

In breast-fed infants, the intestinal contents tend to acidity, because their intestinal flora are mostly E
Lactobacillus, a small amount being E. coli. In bottle-fed infants, whose ratio of Lactobacillus to E. coli f
3 is just the reverse to the above, the intestinal contents tend towards alkalinity, as is generally known. :
1 BROWN®) and GERSTLAY? hold the difference in intestipal flora to be one of the factors for difference ’
E in growth between the breast-fed and bottle-fed infants, EDWARDS) has reported that oral administration
of Lactobacillus to the bottle-fed infant causes the infant’s growth to be similar to that of thebreast-fed
ane.

Various workers have reported that antibiotics decrease the number of E. coli in the intestinal
tract and acidify the intestinal contents, That Aurofac tends towards the same result as that is known
from the results of our present experiment, Improved nutritional status in bottle-fed and mixed fed
infants might therefore be partly due to changes in intestinal flora and in intestinal pH. However, what
may be conceived as the principal factors for their improved nutritional condition are, as shown by
the results of the experiment described in Part 4, enlivened anterior lobe of the hypophysis, better 3
functioning of the adrenal cortex, the consequent rise in synthesis of glycogen and rise in absorption k.
3 and increased body store of fat. K

CONCLUSION

Seven out of 9 infants were given 0.5 to 3.0 g of Aurofac daily for a period of about 2 months,
and a marked rise in body weight was observed. The weight began to increase in about 2 weeks
3 after institution of Aurofac,

E: Three of the infants were examined for intestinal E. coli and fecal pH. The Aurofac administration
: was thereby found to decrease E. coli and to shift the feces to acidity. This, however, is merely one
of the factors for gain in weight. The results of experiment described in our last report indicate the 5
weight gain to be ascribable to enlivened anterior lobe of the hypophysis and better functioning of the
adrenal cortex, and the consequent rise in glycogen formation and fat absorption.

‘ The outline of the present report wasread at the occasion of the 6th meeting of the Clinical 4
b Committee of the Japan Antibiotics Research Association, on November, 1952. E
b Heartly appreciations are expressed for Professor NAGAI's kind directions and review of ’
1 the draft.report. 4
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TOMOTSUNE TAIRA .. reeene s reerronnen comneena (3) 2 89 E
E Studies on growth promotlon by nntxbmtlm, I Eﬁects of chlorh,tracychne on growth.
k. EITARS OZAWA..i.otueieenneensmemnesnsossnrsosnsssassnon e [RRPRPRON () X 205 ]
3 Studies on growth promotion by antlblotlcs, II Results of Aurofac admmlstranon to mfarm -
3 EITARS OZAWA., et eesenreenete s eetesaas bes bbe oos 0es sus dus oe ehs senone bue esh oen see snnse areass e besaseseress (O) 212 K
4 ' Moniliasis. E
3 IMASATO DONOMAE & YUZO KAWAMORI vuvererereirreerinnecnnranarsassescesssreosessssssensnsessess (6): 171
4 ‘Treatment of tsutsugamushi desease with tetracycline. b
1 i ] SHIGEHIRO KATSURA, KAZUO KATSUDA, YOSHIHIGE TAMANO, JUNICHI KUSHI, :
3 TAKASH! AOIKE, TASUKU SHIMIZU, MIYO]I TSURUMA, SEIYA SHIMADA, MINORU
: INOUE, KENJI KAGEYAMA, HISANO KAMEYAMA, TSUTOMU SASAGAWA, HAJIME 3
E HORI, FUSANOSUKE YAMASAKU & HIDEAKI SAITO . [T UPRTRRRRRPRRTN () I3 181 3
4 Quanmatwe determination of the sensitivity of mlcroorgamsms to chemotherapeutlc agents !
3 using sensitivity tablets. (Abst.) v
p YUTAKA KANAZAWA .. cereanenn “e e SRRRRIRURp ¢ ) 30 4
3 On the determination of the sensttwltles of Ps pyacyanea to antnbxotlm by the agar plate 3
diffusion method. (Abst.) E
E SADAO MIYAMURA ... (1) 30 k.
Studies on the concomitant use of antibiotics. II. The influence of chlortetracycline, 3
& chloramphenicol and oxytetracycline upon the action of streptomycin when one of them
: is used together with streptomycin  (Abst.) E
4 SUSUMU NAKAWATASE sevevversveetcsrssessnsersassesssssssesessnsasssesssosssssssssassssessa sassossasasasensesnse (1) 2 31 3
‘ ‘Studies on the concomitant use of antlbloncs III The mﬂuence of pemcullm, streptomy- 1
3 - cin, chlortetracycline, chloramphenicol and oxytetracycline upon the action of erythromy- ]
4 cin when one of them is used together with erythromycin. (Abst.) k'
9 SUSUMU NAKAWATASE ... . wevere s anens TR ¢ § I 31 9
A R Sensitivity of staphylococci 1solated from vagina to various antxbxot-cs (Abst.) ;
k. SEIGO HOSOYA, MOMOE SOEDA, SH0z6 NAKAZAWA & NOBUHIKO KOMATSU ....cveeeen(3) 101 i
3 ‘Thecombined effect of fradiomycin (neomycin) with other antibiotics. (Abst.)
YUTAKA KOBAYASHI, YOSHIAKI MOTOMURA, YOSHIO KOBAYASHI, MATSUYO 3
TAKAYA & YOSHITAKA KANEKO .. [OPPIIPN cerersennesnnenes (4) 2 136
Studies on the combined action of antlmu:robxal substances III Combmed actmn of
: streptomycin with chloramphenicol to Shigellze. (Abst.) 3
: YUTAKA KOBAYASHI wovotuuvinescerinessrsnrsssctsios sissvesnssesstssnssnssnssssssssnssnsansasssnranssnssnssnnons (4) 1 136 §
5 Studies on the combined action of antimicrobial substances. IV Combmed actwn of
chloramphenicol with guanofuracin to Shigellae. (Abst.) g
k YUTAKA KOBAYASHI ..ciueiieenreenssneersensaon sonsae esssnees sosses sonses sas ses ssasos ave sos assass sse sunsssassnes (4) 2 136 b
f ANTIFUNGAL, ANTIYEAST AND ANTI-TOXOPLASMIC SUBSTANCES
On the classification of antifungal antibiotics.
1 TAKAAKI YAJIMA.oveerrnvnireirennne -(6) = 189
3 An antibiotic produced by Stmplomyccs chmnogcnes, sp. ’
E KI1YOSHI ISONO, SABURD SUZUK!, TERUZO SAWAZAKI, GOTAKU NAKAMURA, MAKOTO 3
KAWASAKI, SATORU YAMASHITA, KENTARS ANZAl, YOSHIKO SERIZAWA & YOSHIKO 3
SEKIYAMA  coiveciinunisinraesane st sassas sesses sssss ene ave sbe sre sae sas sos shossnsnssos sssass sosassasesnn sus sussvesrvses (1) 7 19 3
A new antiyeast substance, cerevioccidin, produced by streptomycete. o
SATORU YAMASHITA, TERUZS SAWAZAKI, MAKOTO KAWASAKI, GOTO NAKAMURA, b
KENTARG ANzAl, KIYOSHI ISONO, YOSHIKO SERIZAWA, YOSHIKO SEKIYAMA & g
SABURD SUZUKI w1eeueeneneessereersssnnos siensssessen sassse sns sss sre sasons sre sassrsssssvesas son sossorssssns sossosssonre (2) 3 42
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-5 The an’tibiotic pattern and its relation to the tolerance of test-organism.
TOMOTSUNE TAIRA ... B R T LT RSO PUPRURIRY ¢ ) B 89 E

Studies on the effects of actinomycin, cycloheximide, and other known antibiotics on

Ehrlich carcinoma of mice.

KAzuo NITTA, TOMIO TAKEUCHI, TADASHI YAMAMOTO & HAMAO UMEZAWA .........(4) : 120

The screening of anti-toxoplasmic substance produced by streptomycete and anti-toxoplasmic

substance No. 534. ‘
‘y YOSHIRG OKAMI, RY5z6 UTAHARA, HIDEO (—)YAGI. SHOSHIRD NAKAMURA, HAMAO
UMEZAWA, KATSUJI YANAGISAWA & YUKINORI TSUNEMATSU... 00 0venvennnaen

: 126

TRICHOMYCIN
Purification of trichomycin and preparation of water-insoluble derivatives thereof, with A
special reference to rivanol-trichomycin and marfanil-trichomycin. P

SEIGO HOSOYA, SACHIO OGATA, NORIKATSU HAMAMURA, MOMOE SOEDA, SHOZO

NAKAZAWA & NOBUHIKO KOMATSU..vuvvvervevirenvennnnnn . . (1) 2 ;
Separation of trichomycin A, B and C fractions. x|

SEIGO HOSOYA, NORIKATSU HAMAMURA & SACHIO OGA'rA.......................................(2) : 48
The antibiotic activity of trichomyein upon Trypanosoma cruzi in vitro. (Abst.)

MOMOE SOEDA & MAKOTO SOEDA ST PP PO PO NUNOPRROTIROTNNY ¢ § X 32 L ] E
Classification of candida species isolated from vagina. (Abst.) L
2 SEIGO HOSOYA, MOMOE SOEDA, SHOZ5 NAKAZAWA & NOBUHIKO KOMATSU............,..(3) : 101 L
3 Contributions to trichomycin. I. (Abst.)

TANCHI ITO, SADAO MIYAMURA, HAJIME YUASA & TSUTOMU MIYASHITA cenennsnnene (3) 2 103 3
! A case of trichomonas vaginitis successfully treated with oral trichomycin. (Abst) 3
YOICHI ONODA 4440040 1o e ke e e e st s s sepons st s ens s s s s sns s onsonsons () £ 104
: The action of trichomycin and the other several antibiotics on Candida albicans. I. (Abst.)
E TAMIYA MIZUNO & NOBUYUKI YAMADA . SOOI ) SIS 11 |
4 Studies on trichomycin (1). Precipitating agents for trichomycin. (Abst ) i

KIYOSHI HATTORI, MASAAK!I OHASHI, ISAO AOYAMA & TAMIYA MIZUNO....cosrecreveennn (4) 5 137 E
On the resistance of trichomycin inst Trich inalis. (Abst.) §

SEIGO HOSOYA & SH0ZO NAKAZAWA. ettt s s s s s s essese e errne e (4) T 137 3
On the ir vitro antibiotic action of trichomycin against Leishmania donovani. (Abst.) 3
4 SE'GO HOSOYA & SHO0ZO NAKAZAWA e e s bt s s st e sas sesa an nes s nn ses seesenen een () 2 137
1]

SARKOMYCIN AND OTHER ANTITUMOR SUBSTANCES 3
Concentratio 1 of sarkomycin in the body fluid and its urinary excretion, preliminary report. 3
SHUNJ1 ISHIYAMA, ISAO ISHIYAMA, HIROMI SAKURAI RYUICHI Fun & YOSHIKI
SHIRASUGA ...... s are s sonsbe e sns st sevan srsenbana s ssssonots svaern ses sesans e srssns (1) T 22 ! K
Further observations upon the cytostatic effects of sarkomycin: An experimental study on ‘
the Ehrlich ascites carcinoma in mice. 3
SHUNJI ISHIYAMA, HISAO HIROYAMA, MASAE TAKAMURA & TAKASHI OHASHL.........(2) : 57
Study on the treatment of malignant tumors in childhood with sarkomycin.
RySCHI Fujll, JINNICHI ONIZAW A, NOBUYUKI SHIMA, KAZUO OKUYAMA & YOSHIAKI
0KAMOT0(3) : 83
; Effect of sarkomycin on experimental animal tumors.
‘ToM10 TAKEUCHIL KAZUO NITTA, TADASHI YAMAMOTO & HAMAO UMEZAWA......... 4): 110 E
1 Rat sarcoma produced by the injection of sarkomycin. %
FUMIAKI SAGAW A, SUMIO ASARI, MASATAKA MIYAKE & YOSHITERU SHIGETA.........(5) : 168
Experimental studies on chemetherapy of malignant tumors, II. Influence of sarkomycin on
the tumor cells, especially upon the cell division.
i SHOICHI OBOSHI, KAZUO AOKI & TSUKASA SAKURABA D P TP UPIRIPDN () B 153 i
Experimental studies on chemotherapy of malignant tumors, III.\ Inhibitory effects of :
sarkomycin in a spectrum of ascites tumors in rats and mice. :
b SHOICHI OROSHI, KAZUO AOKI, TSUKASA SAKURABA, TOYOS ISHIKURA, TADASHI

YOSHIDA, MASAO SATO & KAZUO SEKI....vovvvumseueiecrsersessessassonssssossmsoessorsesonomams s () 156 E

3 Pharmacological studies of sarkomycin. (Abst.)
MASAYUK: NAKATSUKA, Junzo MATSUMOTO, HARUE ARATANI & MAMORU ITAHASH]I... (1): 32
Chemical assay of sarkomycin by anthrone method. (Abst.)
ISAO ISHIYAMA & HIROMI;SAKURAL........... .
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Bicassay of sarkomycin by vertical diffusion method. (Abst.)

ISAO ISHIYAMA, RYUICHI Fulll & HOSHIKI SHIRASUGA....ueeeuen.. FRROPRRNY < ) Y 101
E Studies on sarkomycin L. Colorimetric determination by amlxrone reagent (Abst.)
3 YAHISA KOTAKE, SHIN'ICHI KONDBG & KATSUMI MIYAGL..vuuee. veerererenssueeneerensnnsnorsnenne (3) ¢ 102
i

A case successfully treated with sarkomycin. (Abst.)
E TATSUSHIRD SUZUKI & HIROSHI HORIUCHI weeeuevueeeevevnnsensansens
E Effect of sarkomycin on carcinoma colli. (Abst.)

GOICHI MOMOSE & TAKEMASA KOBAYASHI..cuveusveserssessossosanssssssnessssosnosen son sessossesseesne (4) £ 137 b
Clinical studies of carzinophilin, an antitumor substance. 3
k: NOBUKATSU SHIMADA, MINORU UEKUSA, TOSHIRG DENDA, YOSHIHARU ISHII, ]

TSUMORU I1ZUKA, YUJIRG SATO, TOSHIRG HATORI, MITSUHISA FUKUI & MASAHIKO
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Studies on w.rzmophllm. I. The properties of r:u-zmophilm A
HIDEO KAMADA, SHIGETOSHI WAKAKI, YASUO FUJIMOTO, KEITARO TOMIOKA,
SATOSHI UEYAMA, HAKUDAI MARUMO & HIDEAKI SAITO....ccvviernrvenveeannnns (6) 187
Studies on the effects of actinomycin, cycloheximide, and other known =.utibiotics on
Ehrlich carcinoma of mice.
. KAzZuo NITTA, ToOMIO TAKEUCHI, TADASHI YAMAMOTO & HAMAO UMEZAWA.........(4) : 120

ANTIVIRAL SUBSTANCE L
An antibiotic against silkworm jaundice virus, grasseriomycin, produced by Streptomyces
[ species.
KASABURG UEDA, YSUICHIRG OKIMOTO, HEICHI SAKAI & KEI ARIMA....cccerveruerne, -.(3) 91

PENICILLIN AND CITRININ
Effect of antibiotics on the mice infected with M-N virus.
RyOSCHI Fujil, MIKIO MINAMITANI & KAZUAKI NAGAMATSU.wuee oo v ot v evn evnennn (1) 26
The antibiotic pattern and its relation to the tolerance of test-organism

[NV ) 3 103
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: Moniliasis. !
3 IMASATO DONOMAE & YUZO KAWAMORI...eevvveveurienrensesssasesssessssssesessesenne rrrssreraenienens © 17 i
e Quantitative determination of the sensitivity of microorganisms to chemotherapeutic agents 3
3 using sensitivity tablets. (Abst.) 4
4 YUTAKA KANAZAWA .. R b ere s en sr s R 30 E
i Studies on the concomitant use of antnblotlcs III The mﬂuence of pemcx]lm streptomy- 3
" cin, chlortetracycline, chloramphenicol and oxytetracycline upon the action of erythromy- ‘
‘ . cin when one of them is used together with erythromycin. (Abst.) :
E SUSUMU NAKAWATASE .. (1) 31 4
E: Fundamental studies on the one-dlmenswnal dnﬁusnon method of assaymg pemcxllm and p:
4 its clinical application. (Abst.) 3
! HIrO3 KOJIMA . PR S OUUPRY (<) I 100 i

E Sensitivity of staphylococcn 1solated from vagmn to various annbnotxcs (Abst )
SEIGO HOSOYA, MOMOE SOEDA, SH0z0 NAKAZAWA & NOBUHIKO KOMATSU.....ccvvue (3) s <101
The action of trichomycin and the other several antibiotics on Candida albicans 1  (Abst.)

2 TAMIYA MIZUNO & NOBUYUKI YAMADA weverveeseesresersersro nsssesseseese s smssseseemeomenmmemmenes (3) : 104 E
3 COLISTIN i
On the determination of the sensitivities of Ps. pyocyanea to antibiotics by the agar plate 3
~ diffusion method. (Abst.) E
SADAOC MIYAMURA oiviinernrimnnrennviesssnnns . SRR ¢ ) ) 30 :
3 MISCELLANEOUS 4
3 On the antibiotic activity of mycobacteria. I. The existence of a tuberculostatic substance ‘ .

i in the bacterial cell body. g
3 ICHIRS UESAKA, HIROSHI YOSHIOKA & ETSUKO WAKUDA ........, PRI ¢ b 1
3 Studies on the bacteriostatic activity of the phenazine derivatives in zitro. 3
; YASUO KAWAKAMI, TERUMI TAKAHASHI, JIRG YABE & ITIRS YOSHIOKA.......... : 51 b
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Trichomonas vaginalhs vaginitis

Monitiasis of vaginal ;
E

Supphied
Trichomycin Vaginal Tablets
containing 50,000 units
of trichomycin each.
Trichomycin Penicilin Vaginal Tablets
containing 50,000 units
of trichomycin and 50,000 units
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of crystalline penicilin G each. P e !
e ‘\5\5
flachi joe

Manufactured by Crystalline Penicillin G
ystalline Penicillin
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biotics Research Association since 1948 — was
then established to promote the all round nves-
# vissted Rangoon i Jan., 1955
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o PROGRESS OF ANTIBIOTICS IN JAPAN
—‘
& by
*
fé Yukimasa Yagisawa, Secretary General of
—-o Japan Antibiotics Research Association, Tokyo 3
," 6‘3 The research, production and application of tigation on production and clinical application of 3
‘ 3.‘0—1 antibiotics 1n Japan made a striking development antibiotics and to give the technical guidance to R
": during past 12 years. the manufacturing factories. Research Commit o
—D'l The antibiotic research was first initiated tees were set up assembling the scientists 1n :
. = in February 1944, when Buenos Aires correspon- bacteriology, agricultural chemistry, organic
o dence reported the successful penicillin treatment chemistry, pharmacology and clinical medicine
k. 3 of British Prime Minister Winston Churchil. who had concerned with Penicillin Committee,
E: . . .
3 ; The Penicillin Committee was then established and newly including experts on physiology, :
4 . . . . :
k 3 under the auspice of Army Medical College, To- veterinary medicine and chemical engineering. i
3 o kyo No information was available at that time, The research was supported by the grants E
F: 0 and facilities for study were very dificient but from the Educational Ministry. and later by Wel b:
< the ardent efforts of the Penicilin Commuttee fare Ministry and Agricultural Mnistry, which
arkedly accelerated th earch progress
; led to the success in producing the first home- markecly acc e research prog §
TR of antibiotics. Excellent results were obtained 3
3 made penicillin in the fall of the same year 4 \ | b
irst i ini ication k.
o These preparations were used in the treatment first in 'th.e production and clinical apphica 1_ :
E D ) of penicillin, followed by those of streptomyrin, 9
K = of those wounded in the war or burned by air . L. L
R id just bef th 4 of th b ) and now the research is continuing with the 3
A raid just before the end of war, though less in - . 5
b g ] 41 . ¢ Th gP il aim at new antibiotics and animal feed. 5
E Q. quantity and low n purity. e Feniciiin Viewing the antibiotic studies in the world, 3
‘g Committee completely stopped its activity by the early penicilin research was carried out in E
tlﬁ end of the war. England and later important one almost in the E
=] After the war, as a few compames started 5
[ L . L United States. In Japan, the work was started 3
S to manufacture penicillin and Ainerican penicil . , i
. . A 3 years later, and was holding 3 years' back- 4
jial lin was introduced through the occupation . 3
b . L. . i wardness to the United States. Recently 3
3 [0} personals and black marchants, clinical investi- 3
E [e] . ) . difference between the two countries has become i
g IX) gation was proceeded. However, in April 1946, ) 4 th N ‘all 3
3 - penicillin production was prohibited by the €55 . and the research, especially on new .
2‘ o order of occupation forces. This event was a antibiotics, is more advanced 1n Japan than n
4 ; great blow to the manufacturers who initiated other countries. y
E , the production with much difficulty, and again Research on Penicillin Production ,"
5 the investigation was stopped. It was cleared The investigation of pemciln production :
: 3
E ,g afterwards that the occupation forces intended was begun with isolation of penicillin produc-
3 g *  to raise the quality of Japanese pemcilin with ing molds and their improvements. Penicillin
: 8 lower potency than that of America, and to Committee tested the strains obtained from all 4
A [N produce enough peniaillin for the treatment of over the country, and selected p.176 and p.233 E
b o infectious diseases including venereal For strains. These were used for the commercial i
; g this object, a systematic investigation begun production until the summer of 1947 with a ',-
E: a again under the auspice of Welfare Ministry, yield as much as about 50 unmits (0 003mg) per 9
: D Japanese Government, in August 1946. ml of culture medium At this time, pemicillin b
s o Pemwcillin Research Association—Japan Anti- was produced by so-called surface culture ;




E

was moculated and kept at 25°C, The surface
culture method had disadvantages that a
tremendous large number of bottles was
vequired, and that if even a single bottle was
contaminated in gathering medium,
the produced penicilbn  was destroyed Thus

in order to manufacture penicillin  on com-

culture

mercial scale, a replacement with tank fermen-
tation or submerged fermetation method was
necessary Unfortunately, Japanese researchers
failed to 1solate the mold strain suitable for the
submerged production

The strain for the submerged culture was
first introduced by Dr ] W Foster who was 1n
charge of penicillin consultant in the General
Headquarters for 4 months from November 1946
to March 1947 This was Q 176 strain which
had been uc d in the United States for the
submerged production. It was continuously
improved by single spore 1solation and 1nduced
mutation by X-ray, ultraviolet ray and mutage-
mec chemicals such as mitrogen-mustard, and
now yeilds over 4,000 units (2 4mg) per ml of
culture liquid Comparing the potency with that
of Oxford researchers, more than 1,000 times’
penicilin is being produced from the same
amount of culture liquid

In viewing the research on penicillin produ
cing strains, 1t 1s noteworthy that Dr K Arima,
Assistant Professor in the Department of Agri-
cultural Chemistry, Tokyo University, developed
a new pigmentless saltant of Q-176 strain The

origmal strain

of Q-176 produced yellow
pigment 1n culture medium, which caused
difficulty of punfication of penicillin -~ This

pigmentless saltant was adequate to overcome
this difficulty and to increase the production
The culture media were constantly improved
throughout surface and submerged fermentation
for obtaming the medium with high yield and
ease in purification At the beginming, matenal
employed were by-products from agricultural
and marine products because of food shortage
Fermentaion

method was investigated

mainly on submerged production. The first

fermenter was designed by Dr Oyama and Dr
Uchiyama of Tokyo Institute of Technology
based on the blue print which Dr  Foster
brought in Japan Later it was improved and
many commercial fermenters as large as 60-ton
capacity were built based on experimental fer-
mentation data The design of the first fermenter
was so circumspective that it is stll used 1n

the experimental fermetation of new antibiotics.

The submerged production was started 1n
spring 1946. But in order to maintain  the
output, the surface culture was continued The
submerged culture is more suitable for large
scale production than bottle culture But at the
beginning, the yield was as low as 50 200
units per ml of culture hquid and sometimes no
penicillin was produced from contaminations.
Nowadays, the yield as well as fermentation
technique increased to 4,000 units per ml. or
more as the result of improvement of culture
medium

During the period of Peniciilin Commuttee,
penicillin was recovered from culture hquid by
activated carbon absorption and ether extraction
Later, ether was substituted for acetone Carbon
absorption methed had various disadvantages:
the procedure was so intermittent that unsuit
able for large-scale production, the yield varied
according to the quality of carbon, the solvent
with low boiling point had a danger to cause a
fire The solvent extraction method which came
to be used widely thereafter had no such dis-
advantages, but must be proceeded rapidly at a low
temperature to prevent destruction of penicillin
The reason 1s that n transferring  pemicillin
from culture liqud to solvent tbutyl acetate),
penialhin is easy to be destroyed 1n acidifying
culture liquid The ejector devised by Dr
Oyama solved this problem The combination
of ejector with high-speed centrifuger made
easy the treatment of large-amount culture
medium, and, along with basic studies on solvent
extraction, led to the rapid elevation of purnifi-
cation yield.
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The last step of penicillin purification is
the process for obtaining penicillin crystalls
by drying concentrated penicillin solution. The
yield was as little as 20% in the early days. For
drying penicillin, so-called freeze-drying method
was used Freeze-drying equipment was accomp-
lished by Dr. Nishina of Scientific Institute,
a world-famous atomist, and drying conditions
were studied by Dr Umezawa of National
Institute of Health. Through their efforts the
loss of penicillin by drying became almost none

The progress of penicillin-producing me-
thod remarkably favoured commerical produc-
tion. Though the manufacturing facilities are
not so enlarged, the output amounted as
much as 46 mllion units in 1946, 1,380 million
units in 1947, 29,000 million units in 1948, and
180,000 million units in 1949. And now about
200,000 million units are being produced month-
ly On the other hand, the production cost
was rapidly reduced; it was 3930 Yen per 10,000
units in 1946 (not less than 60,000 Yen when
corrected by price index! and now not more
than 40 Yen
Progress in Penicillin Preparations

In 1946, penicillin was supplied as an amor-
phous powder. The expiration date was as short

as 1 month even in refrigerator In order to
increase the stability of penicilhin, it was nece-

ssary to mimmize the moisture content With
the progress of above-mentioned freeze-drying
method, the moisture content reduced rapidly
According to the national assay, in spring
1947, moisture content of not more than 2 5%
was scarce, and average potency was 200 units
per mg. In the autumn 1948, ail the products
were of not more than 2 5% moisture, and peni-
cillin and the purity was markedly improved;
crystalline penicillin became available Crystalline
is stable for 6 days at 100-C and for 4 years if
kept at room temperature.

New kinds of penicilin preparation have
bemng divised. In autumn 1948, pemoaillin in ol
and wax which suffices for once-a-day injection
was developed, followed by procaine penicillin

for aqueous injection and peniailin tablet n au-
tumn of the same year, etc. These preparations
were first devised in the United States, but the
clinical experiments of the sample as well as
the study for maintaining the stabihty were
carried out n Japan. Pyrimidine penicilin was
a new penicillin preparation developed in Japan

Investigation on Penicillin Therapy

The clinical results of penicillin treatment
in the United States were re-examined in Japan
as ' = -re introduced. However, most efforts
in early days were exerted to obtain the greatest
effects with the smallest quantity and to improve
the quality of preparations. The most important
subject in penicillin treatment is the in-vivo
concentration of pemicithn, namely, absorption,
distribution and excretion. It was estimated
by the superposing method devised by Dr.
Torii of Physical Therapy Department of Tokyo
University. This method is succesfully applied to
determine the concentration of other antibiotics
in body fluids.

Clinical investigation of pemcillin was per-
formed by cooperation of clinicians of various
fields and its results were published in medical
journals without delay In 1949, “Standard of
was published by Japanese

Penicilhin Therapy”
Medical Association and facihtated the wide-
spread use of pemicillin. As the results, the
death rate of pneumoma dropped from the
second rank in 1947 to below the sixth in 1948
and thereafter Concurrently the cure rate of
other peniciliin indications remarkably ncreased
and duration of treatment was shortened. The
effect of penicilin for the prevention of com-
phcations or for prophylaxis of infections was
proved to be remarkable Occurrence of post-
pnemonia pyothrax or puerperal fever became
almost none.

Progress in Streptomycin Investigation

In spring 1946, Dr Umezawa 1solated a
streptomycin-producing strain, and in summer
1947, research on the production was initiated In

3 —

Declassified in Part - Sanitized Copy Approved for Release 2014/06/19 : CIA-RDP80-00809A000100150033-3

]
i

h
.
1




' - e . . o S
Declassified in Part - Sanitized Copy Approved for Rele

ase 2014/06/19 :

CIA-RDO-00809A0001 00150033-3

spring 1948, wide clinical experiments of tuber-
culosis were carried out with imported strepto-
mycin. The commercial production of strepto-
mycin was started in summer 1949 Utilizing the
experiences in penicillin production, research was
proceeded on the strains. fermentation, extrac-
tion and processing and resulted in a rapid ad
vance in the yield and quality of streptomycin
Streptomycin 1s now produced 2.5 tons a month.

The important projects encountered during
the research on streptomycin production were
the countermeasure for actinophage which
destroyed the mycelium during cultivation, the
extraction by ion exchange resin absorption, and
the reduction method in dihydrostreptomycin
production. These were solved through the
extensive investigations of Dr Aiso, Putrefaction
Institute, Dr S.Umezawa, Keio University, and
Dr. Sumiki, Tokyo Umversity

A success in the tuberculosis therapy with
streptomycin 1s evident from the fact that the
death rate of tuberculosis fell down from
the first rank to the fifth during past
4 years, and the death of young men
which was at the top in the past became
almost none The research for obtaining highest
cure rate with minimum sidereaction 1s still
continuing. The most advanced method of strep-
tomycin treatment is the combination of strep-
tomycin injection twice a week and oral
admunistration of PAS and or INAH every day
This schedule is far superior to single daily
injection of streptomycin in the respect of
preventing the development of resistant tubercle
bacilli and minimizing side reaction to nervous
system,

Streptomycin administration for other than
tuberculosis was investigated under cooperation
of physicians of various departments. The results
are adopted in “Guide to Antibiotic Therapy”
published by Japan Medical Association mn
January 1953

Research for New Antibiotics

The start to search for new antibiotic

substances in Japan was far later than in the
United States because all the researchers had
engaged in the nivestigation of peniciilin and
streptomycin However, many new antibiotic
substances were developed recently among which
the followings are commercially produced and
sold trichomycin by Dr Hosoya, Institute for
Infectious Diseases, leucomycin by Dr [Hata,
Kitasato Institute, gramicidin J] by Dr Otani,
Osaka City University, aureothricin and sarko-
mycin by Dr Umezawa, National Institute of
Health.

Research on new antibiotics was started
with the aim for obtaiming substances effective
against penicillin and streptomycin-unsusceptible
pathogens such as rickettsia, virus, protozoa and
fungus. In the United States, chloramphenicol was
discovered 1n 1947, chlortetracycline in 1948,
and oxytetracycline in 1950 These antibiotics
are effective against rickettsial diseases such as
typhus or tsutsugamushi-disease, and in infec-
tions caused by large viruses such as trachoma
and atypical pneumonia Chnical experiments
were carried out on these antibiotics using
imported preparations, and the results are adopt
ed i “Guide to Antibiotic Therapy” After
the development of these broad spectrum
antibiotics, successful results are obtained in
the treatment of typhus, typhoid fever, dysentery
or trachoma. Tsutsugmushi disease with high
death-rate became more mild than common
cold.

Since Dr Umezawa discovered streptothricin
B, the same substance as neomycin described
by Dr Waksman thereafter, in 1947, Japan re-
tained its backwardness in the research especially
on new antibiotics. As soon as erythromycin
and carbomycin were discovered in the United
States, leucomycin was reported in Japan which
provided the same activity and stmilar chemical
structure as such antibiotics. In the research of
antifunga' and antiprotozoic substances, tricho-
mycin was reported from Japan

- 4 —
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: ‘The newest phase inf the field of antibiotics How remarkably the public health in Japan 3
d
1s to search for the substances with was improved n consequence of the g
; activities against neoplastic diseases including development of antibiotics will be evidently 3
-;— carcinoma, sarcoma and leucemia. Actinomycin understood from the fact that average span of 3
k.
[ provides some effects against such diseases. human life prolonged 15 years during past 10 A
3 although it is toxic. Sarkomycin which was years. Future project ot antibiotic researches L -
s L
. developed by Dr. Umezawa and tested climcaly will be to search for new antibiotics effective 1
3 by Dr Ishiyama of Telecommunication Hosmtal against infections uncurable by present available b
L is attracting world’s attention in the respects ones and to devise countermoves for preventing ;
f: . that it can be administered to some malignant serious side reaction such as anaphylaxis "
. tumors without side reaction Recently, some though 1t is infrequent The development of
i . other anti-cancer substances were reported; car- antibiotic application in veterinary, fisheries and
3 zinophyllin by Dr Hata, and carzinomycin by agriculture will be expected in the future 3
; Dr Hosoya. (1 Jul, 1955. Y Yagisawa)
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Antibiotic Preparations in Japan and U.S.A.

. i Antibiotic
A . —______Orgamsm_s_ _e_ffﬁitf‘________ e preparations
3 Spiro- Gram- Gram- Mycobacte- Rickte- Fungi Protozoa Malignant Reference
i chaeta positive negative rium tsia Tricho-  tumor Japan U s A
4 bacteria  bacteria tuberculosis virus monas
| R ] #H - - - - - - Penicillin Penicillin
n -_ - 4+ H - - - - Streptomycin Streptomycin
m - - +# + - - - — Fradiomycin Neomycin toprcally,
(Neomycin) sometimes
P orally
E v + H # H - - - - Chloramphenicol Chloramphenicol
2 Chlortetracycline
Oxytetracycline Chlortetracycline
A Tetracycline Oxytetracychin
k _ o - o _ Tetracycline
e - - + - - - Erythromycin Erythromycin
3 v ¥ # Carbomycin Carbomycin
Leucomycin
- —_ - + - - - - Viomycin Viomycin intramuscu-
Vi larly only
- - H# - - - - - Polymyxin B Polymyxin B
Vil Colistin
E — H - - —_ —_ -_— - Bacitracin Bacitracin topically,
: VIII Gramicidin Tyrothricin sometimes
. orally
i + - - —_ - H+ #H - Trichomycin Nystatin topically,
E X sometimes
i . : L oraliy
; X , - - — —_ - +# — - Aureothricin topically only
' XI - - - _— - - - +# Sarkomycin intramuscularly]
i only
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91 Cs. epldemiologle,
b mlkrob(ologsle. imunologie

4 - 19

4 Mikrobiologicky Gstav KONZ, Brno, pfednosta prof. Dr V. Tomések

EXPERIMENTALNI PATHOGENITA VIRUSU KLISTOVE 3
ENCEFALITIDY PRO SSAJIGI BILOU KRYSU¥) 3

. MUDr JAROSLAV PESEK zatochnické spoluprice VERY DOLEZELOVE
: Ssajici bil4 krysa je na rozdil od dosp&lé znatné vnimavA na infekci virusem p
] Klistové encefalitidy. Prvni sdéleniotom u nas uéinili BérdoS a spolupracovnici i
* (1954), ktefi zjistili, Ze tFidemni ssajict bilé krysy hynou paty den po i. c. podani 4
nové isolovaného virusu klistové encefalitidy. ProtoZe v literatufe nachazime pomeér-
né malo tdaji o experimetalni pathogenité encefalitickych virust pro ssajici bilou
krysu, pokusili jsme se je doplnit u té&ch kmend, s nimiz pracujeme. Koncem
minulého roku jsme podali o nasich vysledcich predb&znou zprévu (Pesek a Dlu-
ho¥ 1854), z niz vyplyvé, Ze nékteré encefalitické virusy se mnoZi po naotkovéani
do mozku dvoudennich ssajicich bilych krys stejné dobfe, nebo dokonce lépe, 3
nez v mozku bilych mySek 15 aZ 20 g t&zkych. A
Bshemn dospivéant klesé u bilé krysy nejen schopnost' pomnozZovat virus klis-
fové encefalitidy v mozkové tkani, nybrz také wvnimavost na infekci. Zvifata staré
v den otkovani 2 az 5 dn hynula do tydne, zvifata stara 6 az 10 dni do deseti
dnt po otkovani. Z krys starych v den otkovani 12 dnti neuhynula do 21 dnt Zadna4,
piestoze nékteré z nich pfechodné onemocnély. ¥
Na zakladé téchto vysledki jsme vyslovili nézor, Ze ssajicl bild krysa je velmi £
3 cennym laboratornim zvifetem pii studiu encefalitickych virusi. Také Bardo$ 4
3 jiz v kvétnu 1954 referoval o mozZnosti uZiti ssajicich bilych krys pfi extraneu- 4
3 rélnich neutralisanich pokusech s virusem kofiské encefalomyelitidy a nékterych 3
jinych laboratornich pracich. Sami jsme se piesvédéili, Ze mozku ssajicich bilych
1 krys lze pouZit s vyhodou pfi vyrobé komplement-fixagnich antigent, vakcin, a
P e bild krysa nam mize dobfe poslouZit pfi vyrob& imunnich ser proti encefali-
tickym virusim.
ProtoZe postupné ztrata vnimavosti béhem dospivdni ndm umoziiuje volit
k pokusim zvife libovolng vnimavé, coz by mohlo nabyt velkého vyznamu pfi ]
: studiu experimentalni therapie & podobnych probiému, pokusili jsme se tento 3
E zjev blize osvétlit pokusn&. Jsme si védomi, Ze vysledky ptedlozenych pokusti
zdaleka nevylerpavaji celou problematiku tohoto velmi komplikovaného zjevu,
3 e viak nam umoziiuji nékteré dili zdvéry, které by mohly mit prakticky vyznam.

METODIKA

3 1 Virus. PFi pokusech jsme uzili kmene Hy, ktery byl isolovén nasi laboratoff b&hem
epidemie kifitové encefalitidy na Brnénsku roku 1953. Virus je udrzovén paséZovanfm 3
E na bilych myskéch. Pfed pokusem jsme virus naotkovali dvoudennfm bilym krysém, které i
E jsme za &tysl dny usmrtili vykrvécenim. Ze ziskanych mozkl jsme ptipravili 10% sus-
4 pensi ve fysiologickém roztoku, kterou jsme lehce odstiedili (5 min. pii 2000 obr./min.) ;
3 a tekutinu nau sedimentem jsme uzili jako inckulum.
E 2. Pokusné zviFata. Bylo uZito 110 ssajicich bilych krys starych 11 aZ 36 dnd, které
3 jsme ziskévali vlastnim chovem z matek kmene Wistar, godévanych druzstvem »Zverexc.
3 Ve staif 21 dnti jsme mladata odstavovall. Pokud byla nékteré ofkovana v miZsim véku,
1 byla ponech&na u matek do 21 dni. Okovan{ jsme provadéli bez narkosy i. ¢. po 0,05 m} 9
H . 1026 suspense. Po naokovani byla zvifata sledovéna dvakrit denné a zaznamenévany p
pifznaky onemocnéni nebo pripadné uhynutl. V intervalech 7, 14, 24, 35 a 52 dnu byla vzdy
&ast zvitat v jednotlivych vkovych skupinich usmrcena za i, p. chloralhydratové narkosy

\.

*) Predneseno na I. celostatni urologické konferenci ve Smoleicich v fijnu 1955.
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3 vykrvécenim z a. axillaris. Krev byla zachycovéna a ziskané& serum uchovéno az do vy- 3
1 Setieni zmrazené v lednici pfi —20° C. 3
p: 3. Serologickd vySetfeni. Po zfskani vSech vzorku jsme vySetfili sera na pFitomnost §
3 komplement-{ixgcnich a neutralisaénich protilatek. k
9 a) Vazba kompleméntu. Amtigeny pro kompletment-fixagn{ reakci jsme piipravovali

K podle Casalse a Palaciose (1941) a Casalse (1947) s tou Zzménou, ze posledns odstfedénl 3
jsme provadéli pi 8000 obr./min. misto 3500 nebo 7000, jak je uvedeno v plivodnich pfed- 4
pisech. Antigeny jsme konservovali merthiolatem 1:10.000 a uchovévali v lednici pFi 3
40 C, nikdy déle neZ tfl mésice a pouzivali jsme je neziedéné. Reakcl jsme provadgll 3
v malych objemech (0,1 sera, 0.1 antigenu a 0,2 ml komplementu = 2 haemol. jed.). Sera 3
byla tésné pfed reakct inaktivovéna pti ziedénl 1:2 zahFatim na 600 C po 20 min. Vazbu 4

v

3 4 S 6, 7,
POCET DNU 0D NAOCKOVANI.
Graf 1. Nemocnost a Gmrtnost riznd starych bilych krys po i c. naotkovén! virusu
i Klistové meningoencefalitidy.

jsme provadéli v lednict pfi 49 C po dobu 18 hodin a tésné pred priddnim 0,2 mi 2% ]
3 {xﬁ};p%rssn;%sibmsovanich krvinek (Kabelik 1933) jsme reakce iprenesti na 10 minut do vodni b
3 n C. N 5
4 b) Neutralisace. Neutralisaénf reakce jsme provadéll na bilych my3kéch véhy 15 az E
3 .20 g. Pro jisty nedostatek pokusnych zvifat jsme byli nuceni vySetfovat smési ser (pri-
mérné od p&ti zvifat) ziskanych ve stejnych ¢asovych intervalech od zvifat stejnych vé- 3
kovych skupin. Sera byla smichéna stejnym dilem a Inaktivovana pFl 560 C po 30 min. 3
K 20% suspensl infikovanych mysich mozkd v 10% inaktivovaném mor&ecln sery, kter& ]
byla déle logaritmicky zfedéna 10% inaktivovanym mor&ecim serem, jsme piidévali stejny
dll vySetfované smési ser. Po inkubaci 30 min, v pokojové teploté jsme smés virusu a
: sera dale uchovavali v ledové lézni. Kazdym zfedénim bylo otkovéno 6 mysek i. c. po
3 0,03 ml. Naotkované my3ky jsem sledovall 10 dni a neutralisagnf index jsme vypogetli
i . odedtenim log LDsp zjisténého za piftomnosti vySetfovaného sera od log LDs Zj15té-
] ného v kontrole s norméinim krysim serem.
1 4. Isolace virusu z mozkld infikovanych krys jsme provadéli po usmréeni zvitat
4 dikladnym vykrvacenim v i. p. chloralhydratové markose. Ze sterilng vyjmutych mozkd
jsme pEipravili 10% suspensi ve fysiologickém roztoku, kterou jsme po lehkém odstfedéni
N ockovali v etherové narkose i c. v mnostvi 0,03 ml vidy 3estl bflym mySkéam. Naogko-
vané zvifata jsme sledovali po tHi tydny. KdyZz se u nékterého z pokusnych zvifat objevily
E pifznaky onemocnéni, bylo zvife usmrceno 2 z mozku zZalozena druhé paséZ, které bylo ;
uzito k pripravé antigenu podle Casalse. Za pomoci standardnich laboratornich ser byla 3
komplement-fixagni reakcl prokazovéana identita virusu isolovaného s virusem pivodn& ;
naotkovanym.
b 5. Pokus o prikaz inhibitord v mozku dosp8lé krysy jsme provadéli takto: 20%
suspensi infek&niho my3mho mozku v 10% inaktivovaném mor€ecim seru jsme logarit- 3
micky zfedili 10% inaktivovanym mordecim serem a jednotlivd zfed&ni jsme smisill aa: o

1. s 10% inaktivovanym mortecim serem, .
2. s 20% suspens! mozku normalnf dvoudenni krysy v 10% inaktivovaném morgecim
i seru a

E . 3
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4 . 4
] 3. s 20% suspensi mozku normalni dospéle krysy s 10% inaktivovanym morgeclm ‘!
3 serem. E
Smési jsme inkubovali 30 minut v pokojové teploté a jednolivymi zi'edéafmi oéko-

vall vzdy 6 mySek. Podle Reeda a Muenche (1938) jsme vypocetli pro jedinotifve pfipady :

hodnoty LDg a methodou podle Pizziho (19850) standardni chybu téchto hodnot.
VYSLEDKY 1
1. Nemocnost a Gmrtnost rizné starych ssajicich bilych krys po i. ¢. na- .'
cékovani virusu klistové encefalitidy (kmen Hy). 3
POCET ONG PRUKAZ TITR PROTILATEN 3
. 00, ,ISOLACN! POKUS VIRUSU . E
E R OCKOVAM KFR. KF__NEUTR 1
3 ) BT | + |x 4
y . 24 T +64 3
24 III + |132]| 107 E
—r 3
35 I 1 + {16 3
35 m 116 3
52 %I:DZED + |18
52 | CCI1T1 1128 ;

Graf 2. Isolace virusu z mozkd krys ockovanych i. c. ve véku 11 dnd.

. Vysvétlivky prc graf 2. — 2. sloupec: VySralovany &tverec = my3 onemocnéla, &islo_pod ;
§ nim uvedené znamena dni od okovéni. — 5. sloupec: Neutralisatni protilatky vySetfeny b
ve smési (aa) ser prvnich t¥f zvifat.

Vysledky jsou spoleéné s diive ziskanymi daty pro zvifata staré 2 az 10 dnu
(Pedek a Dluho3 1954) shrnuty v grafu 1. Ze zvifat starych v den otékovani 21 az
36 dnt neuhynulo ani neonemocnélo béhem pozorovaci doby (52 dni) zadne. Ve
; . skupiné od 11 do 20 dnli jsme pozorovali jak zretelné piiznaky onemocnéni, tak
3 i pfipady hynuti. Zvifata stard v den ockovani 11 az 13 dni onemocnéla vSechna,
Z u ostatnich ve skuping do 20 dnid bylo pozorovanoe méné onemocnéni, a to v ne-
pFimé zévislosti na véku. Zvifata stargi se uzdravovala rychle, kdezto u mladSich
byl pozorovén zdlouhavy pribéh a zvifata jevila i po nékolika tydnech stale cho-
robné piiznaky, hlavné zvySenou drazdivost. Proto jsme se u zvifat ofkovanych
ve stafi 11 dnu pokusili o zjiStsni, jak dlouho pretrvava virus v organismu. 1
Vysledky 3esti isolagnich pokusi provedenych za 24, 35 a 52 dni po i. ¢. o¥ko- 3
vand jsou v grafu 2. PovaZujeme je za priikaz pFetrvavani virusu v mozku. V do-
bé, kdy byl virus z mozku isolovan, méla jiz viechna zvifata vytvofeny komple-
ment-fixaéni protilatky a také neutralisaénf protilatky byly nejméné u jednoho
zvifete pfitomny. ProtoZe u ¢irusovych nékaz viremie kon&i pravidelné s obje-
venim se protilatek v krvi, predpokladame, Ze isolovany virus pochézel z bunék
mozkové tkané. ° 3
: | kdyz cely pokus byl proveden zplsobem, ktery neodpovida podminkam pri- ]
3 rozené infekce, ke které dochazi vyhradné cestou extraneuralni, mohlo by zjisténi,
! je virus tak dlouho pfetrvdva v organismu infikovaného zvifete, mit prakticky k
b vyznam epizootologicky, kdyby se potvrdilo také u nékterych divoce zijicich zvi-

\..
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9 at. Mlada zvifata, kterd jsou dostateéné odolna, aby infekei nepodlehla, a téch 3
je v jarnich mésicich, kdy se virus v ohnisku poting manifestovat, hojn&, mohla 3
by byt dlouhou dobu nositeli virusu, a tak pomshat jeho udrZovéni a Sifeni.
2. Protilatkova odpovéd rizné starych bilych krys po i. c. otkovani virusem
klistové encefalitidy.
U rGzné starych zvifat, kterd pieZila pokus popsany v predchozim sdélent
(Pesek a DluhoS 1954), jsme po 7 tydnech vy3etfili sera komplement fixatni a
3 neutralisaéni reakel. Vysledky jsou uvedeny v prvni ipoloviné grafu 3a. U mlad-
4 gich zvifat jsme zjistili po sedmi tydnech pomérné vysoké titry protilatek kom-

s 110° {27

|
]
\
1
\
|
]
\
|
i
N

titr

-
°
L

L]
°
N
@
v

.
N
s
fixacni

Stari

N

2 %

73

21

F=

30 dn

Komplement-fi

3 Graf 3a. Hladina protilatek krys otkovanych v riizném staif za 7 tydnt po otkovéni.

Protitdtky
2virgle  k.J. neutr :
starst, | —_—— E
miads/ - :

Titr protililek

Dobo uplynuld od ockovini . b
Graf 3b. PEedpoklddany pribéh fmunisace rizné starych krys. 5

plement-fixaénich a nizsi titry protilatek neutralisaénich, kde¥to u zvifat star§ich E
3 tomu ‘bylo naopak. Z tohoto jednorazového vyZetfeni ser jsme sestrojili pravdé- 3
! podobny pribéh imunisace rizng starych zvifat, jak to ukazuje druh4 g4st grafu 3b. 3
Témst soutasné jsme nasli Overmanovo (1954) sdéleni o protilatkové odpo- 3
védi ssajicich bilych mySek po ofkovani parotitickou vakcinou. ProtoZe jeho udaje
4 byly v souhlasu s nasi domnénkou, pokusili jsme se podrobngji sledovat pribéh
4 imunisace rizné staricﬁ bilych krys po jediné i, c. injekei sivého virusu klistové
i encefalitidy (kmen Hy). A
PFi hodnoceni vysledki jsme zvifata rozdélili do dvou vékovych skupin. Prvni 1

zahrnovala krysy staré v den otkovani 11 aZ 20 dnd, mezi nimiz jsme pozorovali 3

b jak onemocngni, tak i hynuti. Ve druhé skuping byla zvirata stara v den otkovani 3
§ 21 a# 36 dnd, ktera viechna zistala po naotkovéni zdrava. Vysledky jsou v ta-

buice 1,

. \

181 1

e
i

bs oo e Tanaor b e e

! Declassified in Part - Sanitized Copy Approved for Release 2014/06/1'9 : CIA-RDP80-00809A000100150033-3



) Declassified in Part - Sanitized Copy Ap

' 1 4 ..- ' -

proved for Release 2014/619 : CIA-RP80-00

Q ’

809A000100150033-3

’ i)
Tabulka 1. Pramérné hodnoty titra KF a neutral'sagnich protildtek.

, Zo dni
U bilych krys starych v den otkovini
7 | 14 | 24| 3 | 52
A) KF protilétky (rec. hod. titra) 11-20 dnit 90,61 | 230 25,93 1 250 24,98
21—36 dnd 23,17 | 258 9sss | 28,78 | 23,8
B) Noutralisatni index (log) 11—20 dnd 1,70 | 2,82 3,37 | 3,81
21—36 dnd 2,38 | 3,22 4,22 | 4,13

Graf 4, ve kterém js

R dynamika imunisace odpovida diive vyslovenym pft
pozorujeme rychlej§i tvorbu jak komplement-fixagn

latek.
Prestoze lze vidst uritou

schopnosti ‘tvorit rychleji protilatky, netvrdime,
rozdilné vnimavosti rizné starych zvifat, a to i tehdy,
26kladé podobnych pokust doplnénych pasivni imunisac
anismt béhem dospivani ma vyznammnou T

voj imunitnich mech
vnimavosti Zivogichl.

KF NI
2’0’

ou ziskané vysledky znazornény kfivkami, ukazuje, Ze

edpokladam. U stargich zvifat
fch, tak neutralisatnich proti-

savislost odolnosti rizné starych bilych krys na
7e pravé tento zjev je pricinou
kdyz Overman (1954) na
i uzavira, Ze pravé vy-
oli pfi zménach

o208

Graf 4. Dynamika tvorby protilatek proti virusu- klistové enc

Difve nez bude mozné q tom kone&né rozhodnout,

viechny ostatni viivy, jak je'uv
o zjev, ktery mé jedinou piiginu,

piidin. -

proto jsme se také v nasledujicim p

’ problému. .
3. Pokus o prukaz inhi

Razna vnimavost miadych a dosp

ptitomnosti inhibiénich latek v seru ne
kého, ktefi zjistili, Ze lipidy obsaZ

cituje préci Casalse a Olits!
nekteré neurotropni virusy
proteolipidy nejsou
za 7 a% 10 dnu po narozeni.

se tyto okolnosti neuplatiiuji také v na
kilstové encefalitidy za piftomnost!

182

obsazeny v mozku novorozené my

S

% 2% , B .. 52dn
DOBA UPLYNULA 0D OCKOVANI
efalitidy ussajicich bilych krys.
bude zapotiebi vylouéit
adf Sigel (1952), a teprve potom uréit, zda jde
nebo zda se na ném neuplatiiuje cely komplex

okuse snazili o feSeni dalgiho dilcéihe

bitort v mozku dospélé krysy.

&lych pokusnych zvitat se nékdy vysvétluje
bo ‘tkénich dospélych zvifat. Sigel (1952)
ené v seru inhibuji
a sdaleni Folchovo, ktery zjistil, Ze cerebrosidy 2
gky, a Ze se objevuji teprve
Na zakladé t&chto adaju jsme chtsli vyzkouSet, zda
gem pifpadé a Fe&ili jsme to titraci virusu
i mozkové tkéané ssajici a dospdlé krysy.
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: Tabulka 2. Pokus o priikaz inhibitori v mozku dospélé ln'}"sy.

LDy, (neg. log) ko
1. Myaf mozok + moréoef scrum 8,83 4+ 0,39 3
E: 2. My&i mozek -+ mozok dvoudennf krysy R,756 4 0,36 3
4 3, Mysi mozek + mozok dospélé krysy 9,16 - 0,38 -

Vysledky jsou v tabulce 2. a ukazuji ma to, Ze v mozku dospélé krysy nejsou
piitomny inhibitory, které by snizovaly infekéni titr virusu kliStové encefalitidy. k.

;
3 e DISKUSE

! Predlozené vysledky nepovazujeme za koneéné feSent problému rozdilné vni-
3 mavosti rizné starych bilych krys na infekei virusem kligtové encefalitidy. V tom 2
3 . sméru bude zapotfebi vyfesit Fadu daldich diléich otazek, jak jsme se to pokusili 3
? nadhodit. Predeviim problém persistence virusu v organismu infikovanych zvifat 3
bude zapotfebi dofesit Sifeji zaloZenymi pokusy. Ziskali jsme vSak fadu ddaja
o pribshu experimentaini infekce, coZ skyta zékladnu k uZiti ssajicich krys pri
laboratorni préci s nékterymi encefalitickymi virusy. :

SOUHRN ‘

Byl sledovan prib&h experimentéln{ infekce rizné starych bilych krys virusem
2 Kligtové encefalitidy. Ze zvifat starych 21 az 36 dnd v den otkovéni neuhynulo nebo ne-
onemocndlo 26dné. Zvifata stard 11 a¥ 13 dnd onemocnéla viechna a nékterd uhynula. 3
U ostatnich zviFat ve skupiné do 20 dnl bylo pozorovano stdle méné onemocnénl. “
Jedendgctidenni krysy prechovavaji po i. c. injekel v mozku virus az 52 dnu, 3
Bylo zjisténo, ze miladsi zvifata tvoEl protilatky pomaleji nez zvifata starsi. E
Byl proveden pokus o prikaz inhibitorsd v mozku dospélé krysy titraci virusu za o
piitomnosti tkand dosp&lé a dvoudenni krysy. V hodnot4gh nebylo vyznamného rozdilu. , k!
Zduraziiuje se vhodnost ssajicich krys pro. préci s encefalitickymi virusy.

3 . BbIBObI ’ 3
EKCNepHMeHTANbHBI NaTOreHHTeT BHPYCOB KAEenoro extledanTa A5 CACYHKOB Geasix Kphic ¥

Ha6nionancs Xoi eKCHepsMenTaabioil nudexusn Gennix KphC pasioro Bospacta Bipy-
coM Kaeuiegoro entedanirta. M3 npHBHTHIX KHBOTHLIX B Bospacte oT 21 nio 36 auedi B AeHn
NpHBKBKH He 3a60NeN0 WM He TMOTHGJO HH ORHO. KusoTurle B Bospacte 11—13 aneft 3aGo- s
ACAI BCe H HEKOTOpble TOFHGMI, Y OCTaJblLIX KMBOTHHX B rpynne 1o 20 Jutieil Bo3pacTa 33- 3
Gonenae naGai0AANOCH PeKe, ;

Kpuich B Bo3pacre 11 ameit nocae HHTpalepeGpanbuofi NPHBHBKIL COXPANMIOT B MO3TY ‘
BHpyc Jio 52 aned.

YCTanoBACHO, HTO MOROAHE MHBOTHbE BbIPaGaTHIBAOT AHTHTENAd MeAnciiee HeM CTap-
mue HKHBOTHHE.

Tpou3ssenen onuT 4TO6H NPOBEPHTL MPHCYTCTBHE HHrH6GHTOPOB B MO3TY B3POCAOfi KPRICH

. MCTOXOM THTAUHs BHPYCA B MPHCYTCTBHI TKaHH B3POCION H ZIByXCYTOUHO Kphickt. B pe-
syabTaTax fie GEUIO 3uauKTedbliof pasiub ABTOpL OGpaulalor BHHMAHNE N3 BO3MOXKHOCTh
VIOTpe6:1elns COCYHKOB KpHIC A1s paGoTil ¢ BHPYCOM enuedanura.

3 SUMMARY E

3 Experimental Pathogenity of the Tick Encephalitis Virus for Suckling Albino Rats
The course of experimental infection with the wirus of tick encephalitis in albino rats b
; of various age was observed. None of the animals inoculated between 21st and 36 th

3 day of life grew ill or died. All of the 11—13 days old rats showed symptoms of the disease
B and some of them died. A descendant morbidity rate could be observed in the remaining 5
p: group of 14—20 days old rats,

- 183 k
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i The virus has been found to pensist for 52 days in the brain of 11 days old rats after ‘

% intracerebral inoculation.

: 1t has been found that &ahmbody formanon is slower in younger lanimals than in the

] ) older ones.

F We have attempted ro prove the presence of inhibitors in the brain of grown-up rats.

2 For this purpose we carried out virus titration in the presance of the tissues of grown-up t

and two days old rats without significant difference in the results. b
The possibility to use suckling rats for the work with encephalitic viruses is stressed.
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; . -, - ACTA MICROBIOLOGICA
N - A MAGYAR TUDOMANYOS AKADEMIA
‘ - MIKROBIOLGGIAI KOZLEMENYEI .

KIADGHIVATAL: BUDAPEST, V., ;}LKOTMANY UTCA 21 . . 3

| , i ]

] ¢ S . ' . ;

[ Az Acta’ Microbiologica oresz, fraricia, nngo] és nemet nyelven kozul 6ttekczéseket a
mikrobiolégin tﬁrgykarébn].

i . Az Acta Blwrabwlogxca vnltozé ter;cdclmﬁ fiizetekben jelenik meg. To6bb fiizet alkot E

egy kitetet, ;

A kuzlcste szint kemntoh géppel irva, a kivetkezd cfmre kiildendsk

. Acm erobwlagu:n, Budapest, Keleti Postahivatal, Posmﬁdk 64.. . ! E

Ugynnene a cfmire kiildends minden szerkesztd -levelezés.
\ Az Aca Microbiologica eldfizetési dra kitetenként belfsldre 80, kiilfsldre 110 Ft. Meg-
] rendelhetd abelféld széméra az Akadémiai Kindéndl (Budapest, V.; Alkotmdny utca 21. 3
Bankszfmla 05-915-111-44), a-kiilféld szdméra pedlg a «Kultiira» Kjnyv és Hirlap Kiilkeres-* . k
kedc]mx vél]nlntmil (Budnpest, VI.. Sztdlin Gt 12, Bankszdmla : 43<790-057-181) vagy killfsldi E

képviscloteinél és.b dnyosaindl. v
k. s

1 s L L

«Acta, Microbiologica»-my6nuxyer ;fpama'm M3 061acTIr MHKPOOIONOTHH HA PYCCKOM, b

(PaHIY3CKOM, AHTAMHCKOM M HEMEIKOM SI3BIKAX, {
" .«Acta Microbiologica» BBXOIHT OTAC/LHEIMI BLIYCKAMK PasHoro o6nema, Heckonsko ;
BHIIYCKOB COCTABJSIOT ORMH TOM. v E
; ’ Tpennagnavente ans nyGniKauuy PyKOnMCH (B HANEYaTaHHOM Ha Maunmue BHAC) 3
9 . CACAYET HANPABAATH MO AXPECy E
4 < ' Ads Microbiglogics, Budapest Keleti Postahivatal, Postafick 64, Y

TTo atomy e aapecy uan‘pannfi'rb BCSTKYIO KOPPECTIOHACHIMIO NS PEAAKIUIN.
TToamycHas nena «Acta Mzcrabwlogua» — 110 ¢opuHTOB 3a TOM., 3aKa3kl NPHHIMACT .
npennpusrme NO BHEIIHEH TOProBje KHUr M .Taser '«Kultira» (Budapest, VI., Sztilin Gt 21, . 3
. Texyuwit cuer Ne 43-790-057-181) 1 ero 3z|rpa}mquuc NPEACTABUTENLCTBA 1f “yNOSHOMO- E 3
qelmbxe.

3
~

~
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: GROWTH OF MM VIRUS IN HUMAN EMBRYONIC
4 . TISSUE

By
M. PINTER and E. ABRAEAM
$ Institute of Microbiclogy, University Medical School, Szeged
l (Received, January 24, 1956)
i

‘ Since the virus strains belonging to the encephalomyocarditis (EMC)
group, such as the Col SK, MM, EMC, Mengo, strains had been discovered,
the biological properties of this virus group have been dealt with in numerous
reports. Its relation to poliomyelitis virus was a particularly controversial issue, E
i so long as it has not been established that no serological relationship existed 3
E : between the two groups of virus [1,2]. All its strains having been isolated
from animals, there was doubt about the pathogenicity of EMC virus for man.
At first, only serological evidence had suggested that they might cause disease ;
in man [3]; more recently, however, the virus was isolated also from human 1
cases [4,5,6]. According to present knowledge, in grave cases there are encephalo- .
myelitis and/or serous ‘meningitis, but abortive and asymptomatic forms may
also occur.
i In general, the viruses of the EMC group grow readily in the chicken
: embryo and tissue cultures alike. The pertaining reports deal mainly with the
cultivation of the Col SK and MM viruses, but it can be assumed that the other E
3 : members of the group do not greatly differ in cultural properties. SANDERS 1
4 and JuncEBLUT [7] studied the growth of MM virus in different Maitland-type
cultures of chicken embryo and mouse embryo tissues and found the virus
E passable in cultures prepared from embryonic chicken tissue, embryonic mouse !
3 brain and lung. CHAMBERS et al. [8] showed that the MM virus grew slowly
and slightly in suspended mouse and human testicle tissue cultures but could
not systematically passage the virus. More recently, SMITE and Evans [9]
have used monkey testicle, and FABIYI [10] mouse testicle roller tube cultures
for cultivating MM virus and found that the virus grew abundantly in these -
cultures. The multiplication of virus in both tissues is accompanied by a de-
generation of fibroblasts.
In the following, we shall report on the growth and cell pathogenicity
of MM virus cultured in human embryonic tissue. 4

fsjﬁ'\w X
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406 M PINTER and E. ABRAHAM

Materials and methods

The strain of MM virus used in the experiments has been obtained from Dr. W. Ruope
(Jena), in the form of infected mouse brain, The strain was passaged and found to have a mouse
infectivity titre varying from 10~ to 10—8. The animalsinfected died in 2 to 5 days, with the
characteristic symptoms of encephalomyelitis.

Multiplication of virus was studicd in cultures prepared from skin and muscle from 2 to
4-month-old human embryos. The picces of tissue were cultured at 36 °C, in a thin layer of hen
plasma, with the stationary tube culture technique. The nutrient fluid, of which 2 ml was added
to cach tube, consisted of chicken embryo extract 10 per cent ; horse serum 5 percent ; HANKs®
solution, 85 per cent; with 50 ;g of penicillin and 50 n1g of streptomycin per ml, Infection
was carried out with 0,2 ml of inoculum on the 3rd or 4th day of culturing. Before adding the
new nutrient fluid, the tissues were allowed to remain contact with the inoculated material
for 30 minutes.

Tenfold-diluted viral material and serum of 1: 10 end dilutisn were used in the neutra-
lisation tests, The serum-virus mixture was kept at room temperat are for 1 hour and after that
0,2 ml of it were transferred into each tube.

The specific antiserum to MM virus was produced in rabbits. Each rabbit was inoculated
three times in intervals of one week, with 1,0 ml of a 10 per cent suspension of MM virus-infected
mouse brain, by the intramuscular route. 10 days following the last inoculation the animals
were bled. The sera obtained had a neutralisation index of 10 000, as determined in the mousc.

Results

The starting material was a mouse brain suspension of 10~ &5 titre, tenfold
dilutions of which were used for infecting the human embryonic tissue cultures.
A 107! dilution of this viral material 18 hours after infection produced a clearly
visible degeneration of fibroblasts and after 48 hours no normal cells were visible
in the culture. At a dilution of 1077 the degeneration developed on the third
day, while a 10 8 dilution produced no cell lesion. The degenerating cells were
characteristically elongated and contained fine granules in the cytoplasm.
Another conspicuous feature was that, even with advanced degeneration, the
cells remained grouped in their original, radial order. These gcharacteristics
make it possible to distinguish to a certain extent the cytopathogenic changes
produced by the virus from those brought about by the poliomyelitis virus.

Next, by passaging the virus in tissue cultures the 16th passage was reached.
During passage we titrated the virus in tissue culture on 5 occasions and found
the titre to vary between 1074 and 1076, In two cases parallel titrations were
carried out in the mouse; the titres yielded were in satisfactory agreement
with those obtained in the tissue culture. Fluid from the 7th passage was examin-
ed by the neutralisation test, in an effort to determine whether the cytopatho-
genic agent passaged in the tissue culture was identical with the original MM
virus. The rabbit sera, which had proved specific in mouse experiments, neutral-

ised up to 10 000 tissue culture LDy, In view of this the virus passaged in the
mouse may be considered identical with that passaged in tissue culture.

In the 9th passage the growth curve of the virus was established. Each
of a number of tubes was infected with 1000 LDjy of virus and after 30 minutes
the tubes were washed with Hanks® solution to remove virus not bound to cells.

o2y
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GROWTH OF MM VIRUS IN HUMAN EXMBRYONIC TISSUE 407

Nutrient fluid was then added and cultivation was continued in the usval
manner. Meanwhile, at regular intervals the contents of 4 tubes were pooled
and the fluids thus collected were stored at —20 °C. The pools were then titrated
in tissue culture,

In Fig. 1 are shown the titres obtained at different points of time. After
6 hours the titre was as low as 1071, meaning that only part of the inoculated
virus could be demonstrated. The rate of multiplication then increased rapidly,
to reach the maximum titre of 1075 in the 24th hour. Subsequently the titre

//\._.\___.

= 02 o= o=
s &8 3
A > u

Titer in tissue culture 1080
S

12 2 36 48 60 72 84 96
Hours after inocutation

Fig. 1. Growth of MM virus in human embryonic tissue cul are

slowly declined, but as late as after 96 hours a demons’ rable quantity of virus
was still considerable. As to the relation hetween multipsication rate and devel-
opment of cytopathogenic action, the latter was found somewhat to lag behind

the former, inasmuch as the complete degeneration of cells took as much as
48 to 64 hours.

Discussion

We have succeeded in growing MM virus, a member of the EMC group,
in human embryonic tissue. In the only report on successful growth of MM virus
in human tissue [8] no clear-cut evidence can be found as regards the relation-
ship of the virus to human tissue. Our results indicate that in human
embryonic tissue the MM virus multiplie
tissue cultures, This agrees with the
that the MM virus is capable of gro
and VAN TONGEREN [6] have contrib
they recovered a virus strain belongi
to be one of poliomyelitis, and from a
myelitis.

Our method for
neutralisation tests on

s at the same rate as in mouse or monkey
clinical observations, which all suggest
wing in the human organism. VERLINDE
uted valuable evidence to this point when
ng to the EMC-group from a case believed
nother showing the symptoms of encephalo-

growing the MM virus seems to be suitable for use in
a larger scale. The method is less costly than the mouse
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i ' test and is apparently more specific than the haemagglutination-inhibition test.
; # In informative trials attempts have been made to use the method for the demon-
4 : stration of antibody. Sera from 165 normal individuals were examined by the
3 : neutralisation test and the presence of neutralising antibodies could be shown
even by repeated testing in 4 cases. These investigations still await corroboration
; by animal experiments and will therefore not be evaluated here. Should the '
E ’ positive sera possess a specific neutralising action, this will be interpreted as a
1 . proof of the occurrence of viruses belonging to the EMC group virus in Hungary.

Summary

The MM virus can be grown readily in fibroblast culture prepared from
j : human embryonic skin. The virus reaches its maximum titre (1078) in 24 hours
A : and causes meanwhile an initial degeneration of cells, resulting ultimately in

total tissue destruction. The method described is suitable also for use in neutrali-
: sation tests.
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) KYJIbTUBUPOBAHUE BHPYCA MM
A B YEJIOBEYECKHMX 3MBPHOHAILHbBIX TKAHAX

M. I[TUHTEP u 3. ABPAXAM

Peswme

Bupyc MM, omocsmmiten k rpynne auuedanomiokapuTos, XOpOIIO Pa3MHOYKACTCSA !
3 B KyabType ¢nubpobaacton n3 koxu i NYCKYaTypH 4eSI0BE4YCCKOro 3aponbiua. B 24-0x yacy

3 T0CAC HHOKYNAUNK THTP BHPYCa AOCTHTAET MAKCHMAJILHOTO 3nauennst (10-%). OanospemenHo

3 € Pa3MHOMKeHMeM BHpYca HAaGoNaeTCs! lereHepaLst KICTOK, 1 TPOLIECC 3TOT NPHBOAUT K NOJ-

3 Holt ru6enn knetox. Onmcanusit cnoco6 KyAbTHBHPOBAHMA NPUTOREH IJIN1 TOCTAHOBKIL peax-

unli Helitpanm3awiy. C nomowebio peauy HEIITPANN3AUMI B CHIBOPOTKAX HECKOALKHX npo-

UEHTOB 3A0POBLIX JIHL YAAIOCh O6HAPY>KHTL anTiTena, HeliTpaiuayiomue Bupyc MM.
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Les Acta Microbiologica paraissent en russe, frangais, anglais et all d et publi
des travaux du domaine de la microbiologie. . R

Les Acta Microbiologica sont publiés sous forme de fascicules qui seront réunis en un’
volume, oo . )

On est prié d'envoyer les manuscrits destinés a la rédaction, et écrits a la machine, a
P'adresse suivante :

Acta Microbiological, Budﬁp‘est, Keleti .i’ouahivnlal, Iioslafiék 64.

Toute correéspondance avec ln rédaction doit &tre envoyée & cette méme adresse.

Le prix de l'abonnement est de 110’ forints par volume, :

On peut g’nbonner a 'Entreprise pour le Commerce Extérieur de Livres et Journanx
«Kultiira» (Budapest, VI., Sztélin 1t 21. Compte-courant No. 43-790-057-181) ou a P’étranger
chez tous les répréseutants ou dépositaires, ) R N

The Acta Microbiologica publish papers on microbiological subjects in Russian, French,
English and German. . -
The' Acta M icrobiologica appear in parts of varying size, making up one volume, .
Manuscripts should be typed and addressed to ’

jcla Microbiologica, Budapest, Keleti Postahivatal, Postafick 64. -

" Correspondence with the editors should be sent to the same address. -
.Tﬁe rate of subscription to the Acta Microbiologica is 110 forints a volame. Orders may
" be placed with «Kultiira» Foreign Trade Company for Books and Newspapers (Budapest, VI.
Sztdlin 1t 21. Account No 43-790-057-181) or with representatives abroad.

~

. Die Acta Microbiologica verifientlichen Abhandlungen ‘aus dem Bereiche der Mikro-
biologie in russischer, franzosisck glischer und dedtscher Sprache. ,

Die Acta Microbiologica erscheinen in Heften wechselnden Umfanges. Mehrere Hefte
bilden einen Band.

Die zur Veroffentlichung bestimmten Manuskripte sind, mit Maschine geschrieben,
an-folgende Adresse zu senden :

Acia Microbiologica, Budapest, Keleti Postahivatal, Postafick 64.

An die gleiche Anschrift ist auch jede fiir dic Redaktion béstimmte Korrespondenz zu
richten.

Abonnementspreis pro Band 110 Forint. Bestellbar bei dem Buch- and Zeitungs-Aussen-
handels-Unternehmen «Kultéra» (Budapest, V1., Sztélin Gt 21, Bankkonto Nr. 43-790-057-181)
oder bei seinen Auslandsvertretungen und Kommissioniiren,
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3 ’ Nicht einzeln 1m Buchhandel! Uberreicht vom Verfasser®
Sonderdruck aus der i

Zettschrift filr Inmunitétsforschung und experimentelle Theraple i

Band 113 1

j Gustav Fischer Verlag -+ Stuttgart - 1956

Aus dem Mikrobiologischen Institut der 1 neversuat
wund des Klieschen Krankenhauses tn Brunn
(Vorstand Prof Dr Vdelar Towasel )

Ein Beitrag zur Serologie der Zeckenenzephalitis (Z.E.) 3
L. Janddsek und J. Pesek

(Emgegangen her der Sehmftletung am b Marz 1936) .

Zum mdirekten Nachweis von Z. E. gibt es zur Zeit zwet praktisch
anwendbare Reaktionen Die Komplement bindungsreaktion (KFR)
und den Seroncutralisationstest (SNT). Die erste von diesen Proben
fithren wir mit den nach Cassals und Palacios hergestellten Anti-
genen (1, 2) durch, die in letzter Zeit der Kritik vielmals unterworfen
wurden. Unsere Mitteilung soll beweisen, wie sich diese Antigene 1n der

4 Praxis und im Vergleich mt den Lrgebnissen der SNT bewihren.
9 Die zwaite Reaktion (SNT) wird wegen ihrer grofieren Spezifizitéit ' ;
4 und wegen der Moglichkeit der retrospektiven Diagnostik einer vor 3
4 langerer Zeit durchgemachten Krankheit allgemein hoher eingeschatzt.
Thre praktische Anwendbarkedt wird jedoch durch den hohen Preis der 4
b Versuchsticre, durch die zeitraubende Technik und endlich durch die 3
9 ‘ Notwendigkeit einer gutgefiihrten Tierzucht vermindert. Um diese 3
Nachteile zu beseitigen, haben wir die Moghchkeit der Verwendung ' 3

; von Bruteiern statt den iiblich bemitzten Miusen untersucht. 3
3 Die Versuche uber die Verwendbarkeit von Eiern zum Nachweis K 3
N ”y

der virusneutralisierenden Antikorper hei Neurovirosen sind aus den
Arbeiten von Blattner und (‘ooke (3) fir St. Louis Enz., von
: Koprowsk: und Lenctte (4) fir Venezuela-Enzephalitis, von
' (rawley (5) fiir dhé Pferde-Bnzephalitis und von Imagawa et al. (6) .

fur Hundestaupe bekannt In der Praxis wurde jedoch diese Methode 4
E aur ber den Viren, die Erythrocyten agglutinieren, und bei den herpe- E
tischen Infektionen [Horsfall (7)] angewendet. E
3 Die Vorteile, die sich aus der Anwendung von [iern statt Miusen u

4

ergeben, sind folgende

1. Billigkeat. Man kann rechnen, daB der Preis cines Eies etwa ein . 3
i Drittel des Preises einer weien Maus betrigt. Bei den Eiern ent-
4 fillt die Fiitterung.

a
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2. Arbeitsersparnis- Abgesehen davon, daf die eigentliche Impfung der
Fier viel bequemer ist, entfillt die Fiitterung von Miusen, die
Reinigung der Kifige und die tigliche Kontrolle der geimpften

Tiere.
3. Ruumerspﬂmis
withrend fir Miiuse ein ganzer
4. Bs gibt keine (iefahr von Enzootien,
Proben verursachen oder die Liquidation der ganze
zwingen konnen (Salmone\la., Ektromelie).
Dagegen muf man mit folgenden Nachteilen
Fier gegeniiber der Verwendung von Miusen rechnen.
1. Grofiere Mbglichkeit der Kontamination. Dieser Umstand
spielte am Anfang unserer Arbeit eine grofie Rolle.
wurden oft nicht steril entnommen, oder sie wurden W
arbeitung im Laboratorium kontaminiert. Diesen
praktisch durch Zugabe von Antibiotika, die von E
in hoher Konzentration gut vertragen werden,

Inaktivieren der Sera vollig peseitigt. 2. Gro
Verluste. Dies is

Zehn SNT kann ein einziger Thermostat fassen
Raum notwendig ist

die die Unverlaglichkeit der
n Zucht er-

bei Verwendung der

t ein ernster

09A000100150033-3

Die Blutproben
ahrend der Ver-
Nachteil haben wir
mbryonen auch
und besonders durch

gere durch das unspezi-
Machteil

fische Absterben verursachte
Eier. Die Embryonen sterben cinerseits

bei der Verwendung der
wiithrend der Inkubationszeit vor dem Vers
infolge eines Traumas 0

48 Stunden nach dem Tmpfen
mination ab. Die erste Periode des Absterbens kann man gewisse
maBen durch pi’mktliches Einhalten der optimalen
Brutofen peseitigen. Von grofiter Bedeutun
die Eier liefert Die Zahl der sterilen Eier (die ma
fertigung von bakteriologischen Béden beniitzen kann) w
die bis zum vierten Tage der Inkubationszeit unsp
betrug bei uns hochstens 25%, (\urchsclm’\tt\ich 1
fische Absterben nach der Inokulation der Teste macht 11% aus.
gelang uns nicht mehr diese Grenzzahl herabzusetzen. Be
macht das unspeziﬁsche Absterben nach der Inokulation 3% aus-
Bei der Arbeit mit Viren, die nicht die Blutkarperchen
ren, kann man Tier nur dann beniitzen, wenn die Viren den Emb
toten oder sichtbare Anderungen auf der Chorioallantois v
Die ersten Versuche mit den SN fiihrten wir nuttels der Impfung
(‘h()ritm\mntois dureh. Obzwar alle Autoren, die cinige Stimme
Zeckonenzephahtis\'u'us m der (SR jsoliert haben [Galia et al
Krejei (18) Jandasek et al. (10), Bardosd (1D] die Entstehung
gichtbaren Herden nach der Impfung auf die
icht, daB diese Methode fur die P
Abgeschen von der miihsam
f die (horioallantols verlangt, 1
r sichtbaren Veriinderungen.
Biger ist die Impfung in den Dott

ben, kamen wir zur Ansl
wendbar st
die Impfung au
verliBlichkeit de
wertet. Zweckmil

st es vor allem die
die diese Technik

uch, andererseits his zu
der einer lonta-

T-

Bedingungen im
g ist dabei die Farm, welche
n iibrigens zur Ver-
nd der Bier.
ezifisch absterben.
09%,. Das unspezt-

ol

1 den Milusen

agglutinte-

ryvo

erursachen.

auf
des
(8).

ion

(‘hur\m\l\antois beschrie-
raxis nicht an-

en Arbeitsprozedur, welche

Un-

ersack, beniitzt von

-
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Crawley (5, 12), fiir Pferdeenzephalitisvirus, von Koprowski und 3
Cox (13) und Howitt (14) fiir Japanenzephalitisvirus, von Burnet 3
(15) und Edward (16) fiir Louping-ill-virus. Diese Methode hat alle 3
Voraussetzungen auch fiir die praktische Dingnostik der Zeckenenze- 4
phalitis, wie wir in ciner fritheren Arbeit bewiesen hatten (24). Der 2

3 . Embryo stirbt konstant bis zum achten Tage nach der Inckulation, 3
} ohne jede Adaptation des Virusstammes. Die Empfinglichkeit ist im E
k- Laufe des ganzen Jahres konstant. Die auf den Eiern festgestellten

Virustiter stimmen mit denjenigen auf Miusen iiberein. )

p: Material und Methoden
3 1. Komplementbindungsreaktion

Das Antigen stellten wir nach Cassals und Palacios (1, 2) mit klemnen Ver-
incerungen her. Die Miiuse entbluteten wir aus der A. axillaris, um moéghchst ]
vollkommene Entbiutung des Gehirngewebes zu erreichen. Das lotzte Zentr:- 4
b ' fugieren fiihrten wir bei 9000 Umdrehungen/Minute anstatt 3500 resp. 7000 der B k:
] zitierten Autoren durch. Zur Antigenherstellung verwendeten wir zwei Stimme. 3
3 die beide in Mihren isohiert worden waren, und zwar Stamm Hypr (17) und 3
3 Stamm ('s 4-B-12, isoliert von Krej&f (18). Die Antigene wurden unverdiinnt 3
i verwendet Dann wurden sie im Eisschrank bei 4° C nicht liinger als drei Monate F
aufbewahrt b

Die untersuchten Sera wurden glerch nach dem Eintroffen ms Laboratorium ki
b abgesondert und bet ---10° C aufbewahrt. Vor der Untersuchung, die spiitestens |
: withrend emner Woche zustande kommt, wurden sie mittels phys. Losung 1:2
verdunnt und 20 Minuten ber 60° C maktiviert. Die eigenthiche Reaktion wurde
m klemem Volumen durchgefiihrt : 0,1 ml Serum, 0,1 ml Antigen und zwer Ein-
heiten Komplement in 0,2 ml. Nach der Inkubation von 18 Stunden bei 4- (
3 gaben wir die Eprouvetten 10 Minuten lang in ein Wasserbad 37° C, dann gaben
wir 0.2 ml von 2% hypersensibiherten (19) Schaf-Erythrozyten zu. Bei allen
Kranken wurde BWR durchgefuhrt.

L2 ek

II. Seroneutralisations’est
1. ie Eier E

3 . Wir benutzten Bier von weien Leghorn aus cimgen Farmen in der Uni- ko
4 4 gebung von Briinn. Die Erer wurden auf iibliche Weise behandelt und in emem
- . Brutofen ber 37 € und 50-70°; Feuchtigkeit in horizontaler Lage mkubiert
Sie wurden tugheh umgelegt A vierten Tage fand die Kontrolle der Fertilitat
und der Lebensfahigkeit der Embryonen muttels Durchleuchtung statt.
i Zur Impfung benutzte man stets mieben Tago alte Embryonen, die nach der
i Impfung i vertikaler Lage m emen bakteriologischen Thermostat ber 36 C
: gelegt wurden, Die Atmosphare 1im Thermostat wurde mittels eines GefuBes mit ¢
TR Wasser befeuchtet 3
k! 2 Die Virusstamme

3

Wir benutzten den in unserem Laboratorium un Jahre 1953 solierten Stemm f
Hypr (17). Die virulents Suspension wurde folgendermaBen vorbereitet: Zehn )
; - Muuse von 15 g Gewicht wurden mit dem Vorratstamm ns Gehirn goimpft. Dio
- Tiere, die am vierten und fiinften Tag Sympt-me von Enzephalitis auswiesen,

4 - wurden muttels Ather getotet und das (Gehirn steril entnommen Nach der bak- 4
; ‘ teriologischen Kontrolle wurden die sterilen Gehirne i der phys. Lasung unter I
b . Zugabe von 109, des mnaktivierton Meerschweinchenserums zerrieben Dann

wurden sie zehn Minuten be: 2500 Umdrehungen ‘Minute zentrifugtert, und die

¥
s
i
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Suspension wurde
auf dieso Art hor,
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4 D
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serum 2 ml, Penieillin

Die gewohnlich beniitzten Ve,

suchten Serp 10-3, 10
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um emns bis zwer Logarithmen me

gaben wir gy den Se
30 Minuten bei 36 C.

L) Die Linpfung der
48 Stunden Abgestorb
dunnung wurden {unf

) e Impfung der 1yor

tines Stachels in der 3,

35 mm lange
fuhrt
Verd
36«
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von 1343 Pe
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cine Antikomplementirw
schaft kommt in den
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Mause
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war Nur i 40 Fillen (1,940

Sera entwede

Sommermonaten ber de
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’-ummxstépseln zu 1 ml vertedt, Ine

N warde in emen Eisschrank ber . 1¢ bis

ber unverinderten Titer bys dret Monate erhalten blel,
Methode von Reed und Muench (20) titriert

3. Die Miuse

8¢ von 13 bis 20 g Gewicht, Stamm H » gefuttert 1

te [)urchfuhrung der Reaktion

gen von Sera mit dem Virus Wir makti rerten
Mimnuten bei 56° C, Dann pipettierten wir eszu 0.5 n|
as Virus verdinnten Wir aus den Vorratsflaseliehen nut
gendor Zusummcnsotzum: Meerschw einchen.
20000 3., Streptomy(‘m 10 mg, phys. Losung ad 20 ],
dunnungen des Virus waren fiir e untor-
4, 1073, ovill 10* Als das bekanate negative Seram
eerschweinchenserum, Wir benutzten dafur das
hr verdinnte Virus Die Virasverdunnungen
ra ana partes. Dann iknbierten wir die Mischungen
geschah mtrazercbral in Ay hernarkose
mpfien Tiore wurden 19 Tag,
cnen wurilen als unspezfisch

Mause geinpft
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Ergebnisse
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Verdacht auf Z.1s. ausgesprochen
o) konnten die Ergebnisse nicht bewertet
T nut negativen Antigen reagierten. oder
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1 : 1
k Ewmn Beitrag zur Serologie der Zeckenenzephalitis (2 1) 265 E
Tabelle 1
U bersicht der Untersuchungen mittels KFR -
p: Anzahl der untersuchten Davon waren # .
Jahr 4
Proben Personen positiv unbewerthar 3
4 1953 569 445 85 9
4 1954 756 303 138 14 3
E: 1955 733 505 76 17
Gesamt 2058 1343 299 40 = 1.94°, 3

Bei 209 Kranken gelang es uns die Diagnose von Z.E. mittels KFR
festzustellen. Die Ergebnisse aus dem Jahre 1953 wurden an anderem

Ort (25) mitgeteilt. Als positiv nehmen wir zur Zeit diejenige Reaktion . 3
an. die mindestens eine viermalige Steigerung des Titers withrend der b
3 Krankheit aufweist oder — falls zwei Blutproben nicht zur Verfiigung
stehen  einen Titer von 1+ 16 oder hoher zeigt. Titer 1 8 bewerten 3
3 wir als verdichtig, wenn nur die KFR zur Verfiigung steht. Eine Rethe ¢
3 der positiven SNT bei diesen KFR-Titers zeigt, dafB diese Ansicht be- .
7 rechtigt ist Slonim (23) der die benzenestrahierten Antigene beniitzt, E
3 beurteilt schon dic in der Verdinnung 1 4 reagierenden Sera als post- 1
A tiv Die Zeiteinteilung der positiven Fille stimmt sehr gut mt dem 3
. Saisoncharakter der Z.E ubercin (Tabelle 2) k
’ Tabelle 2 :
E: (*hersicht der serologisch festzesteliten Fiille von Z.E. nach den Monaten ’
E dem Beginn der Krankheit nach 4
3 . i 3
3 dabe 1 pafnnv | v I\'u.|\'m IX | X X1 X1 E
’ T 3
3 1933 o | o 0o | ol o {13 ae 23 s |10 010 E:
] w3t ol o ol ol s |2 1 e a2l 2o 4
p m:,:,i O A O A R N ERRE= B A S I B N B k-
b
' E : Tabelle 3 und £ zeigt den Vergleich der KFR mt den SNT. Aus 3
" diesem Vergleich gehen folgende Ergebsse hervor
1. SN'T sowohl auf Etern als auf Miusen st bei emer positiven KFR E
: niemals negativ
i 2 2, Die Sera der Persnnen, die vor einer lingeren Zeit Z E. durch- 3
! gemacht hatten (Tabelle 3) erweisen oft einen positiven SNT nicht .
3 nur auf den Eiern sondern auch auf Miusen, obwohl die KFR
3 schon negativ ist 4
3. Die SNT auf Fiern simmen mit denen auf Mausen in Hmsicht der 3
i Negativitiit und Positivitiit qualitativ iiberein, wobei jedoch quan-
3 i
) 3
] - 4
i/ - g
. 4
b E 0
b
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3 266 L. Jandések und J Pegok

titative Unterschiede zum Vorschein treten. Der arithmetische
Durchschnitt der konkret ausgedriickten Indexe betrigt bei den
. Eiern 1339, bei den Mausen 2268. Diese Differenz ist teils durch
‘ héhere Titers der Serum-Virus-Mischungen bei den Eiern (3,9 ber ;
E: den Eiern gegen 3,6 bei Méuscn)!), teils durch niedrigere Titers der 3
3 negativen Kontrollen (6,1 bei Eiern, gegen 6,7 bei Miiusen) ver-
! ursacht.
: 4. In den drei Fillen (5 27%) war SNT auf den Mitusen positiv, auf 3
E den Eiern negativ. In dicsen Fillen betrug die KFR in dem gletch- -
E zeitig untersuchten Serum maximal 1 8. .
Man kann also den SchluB3 ziehen, daf} die sieben Tage alten in den 1
P Dottersack geimpften Bruteter, ein entsprechendes Objekt fiir die
' praktische Durchfithrung der SNT zwecks der Diagnose der Z.E. bieten.
E Die geringe Zahl der bei dieser Methode wahrscheinlich entgehenden
; positiven Fiille, wird durch eine wesentliche Steigerung der Finanz-
Arbeits- und Raumkapazitiit des Laboratoriums kompensiert.
1 Die in unserer Mitteilung angefiihrte Technik der KFR hat sich 9
schon in der Praxis bewihrt (9). Wir befassen uns damit genau. weil 4
3 eine Reihe von Arbeitern die urspriinglichen Wasscrantigene im Ver-
] gleich mit Benzen- oder Chloroformextrakten fiir minderwertig halten ° 3
E (21, 24). Unsere Erfahrungen beweisen jedoch, daB die alten C'asals-
und Palacois-Antigene sehr zuverlissig fiir die diagnostische Praxis ¢
3 sind, besonders wenn man einige Verbesserungen, wie das Zentrifu-
, gieren bei hiéheren Umdrehungen, ausniitzt, Entscheidend ist weiter 3
3 das Beniitzen von frischen, héchstens drei Monate alten Antigenen.
Wir stimmen vollig mit Smadel (22) iiberein, der in seiner Kritik der E
3 auf verschiedene Weise hergestellten Antigene sagt. ,,... each
{method) is satisfactory in the hands of those, familiar with it*.
3 Man kann wohl die KFR als Beweis einer vor linger Zeit verlau- ]
; fenen Krankheit nicht beniitzen, da die K.F.-Antikérper verhiiltnis-

- miiBig rasch aus dem Blute verschwinden (23, 25), wie das die Verfol- 3
: gung der Dynamik von K.F.-Antikérper wiihrend der Erkrankung und ;
3 der Konvaleszenz zeigt. 3

Zusammenfassung

Mittels Komplemetbindungsreaktion wurden 2058 Sera von den \
i auf Zeckenenzephalitis verdichtigen Kranken untersucht. Die daber g

beniitzten Wasserantigene nach (‘asals und Palacois bewihrten sich : 1
b als m der Praxis gut anwendbar. Nur 1,94°, von Reaktionen waren
wegen der Antikomplementiirtwirkung oder unspezifischer Bindung It
der Sera unbewertbar. AuBer der epidenuschen Saison beobachtete 9
: man keine positiven Reaktionen.

'} Die in Klammern eingefubrten Zahlen sind arthmetische Durchschnitte
von den Logarithmen DL 30 mit Sera Nr 13, 20, 1448, 1468, 1474, 1611, 1634, 3
2156, 2157 und 2162 gemischten Virns. wie auch von ihren Kontrollen

A
k.
: :
b 3
4
E ,
E: A
ke 7
i
;.
3 ]
s -
) .
g
3
.
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% Fin Beitrag zur Serologie der Zeckenenzephalitis (2. E.) 2067 E
E- Tabelle 3 1
# W 3
3 Y s
b Seroneutr i
. Prot Komplementbindungsreaktion Test i
1 Nr Maus Er 4
5 i 3
p z ¥
F: : 1200 21 32 18 81 97 378 378
5 4 4)2) 16 16 4 4 4 4+ 2 2 0 0 600 _» 1450
1609 700 700
N (1] 0 165 1ovo
. 1611 35 259 500 600 4
' 64 —94 4 0 0 100 320 i
3 1614 306 306 ]
5L (U] 0 10 ,
3 1615 92 269 526 626 3
5 2 - 22 330 430 i
3 . 1616 y 120 600 600 '
P 16 — 128 — 4 2 ~130 230 3
' : 1617 17 13y 253 6H4 611
3 . 32 16 0 - 2 0 3610 3410 b
3 ' 1618 17 6l 611 7
3 6 - 2 0 2100 2200 :
4 1619 14 37 00 500
E: 32 -8 — 4 2 3300 2130 3
1625 3 d 564 3
3 0o — o 0 $100 10000 3
3 1620 33 10 94 610 610 f:
3 ; 32 64 -6+ — 4 4 6300 2100 ;
3 : 1627 37 43 a7 577
3 B 8 32 - 1 2 oo 2250 3
3 1633 19 60 120 610 640 k-
3 40 106 32 - - 63 .- 200 5
b | 1646 11 319 319 3
i 0o 0 - - 00 4
4 1664 21 26 40 67 367 3
3 o0 00 0 0 v 0 L300 < 500 3
Is
1665 7 365 365 3
3 0 0 0 v <300 <500
E 1666 365 365
4 0o o <30 < 500
b 1670 14 61 380 380 4
3 . 8§ 2 8 4 0 0 7.6 0 3
: : t) Tage nach Beginu der Krankheit. j
; ¢ t) Rezipr. Wert der Serumverd. mit Stamm (s 4-B-12,
) v *) Rezipr. Wert dor Serumverdunnung mit Stamm Hypr.
4 +) Nicht gemacht oder unbewertbar. .
i
. -
: 4
3 3
: 4
)
i
; 4
; .
i 4
b &
3
|
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b 268 L. Janddsek und J. Pedek
Tabelle 4
Neroncutr
H Prat. Komplementbindungsreaktion Test
Nr Maus i
c 13 1 3 3
2 2 8 N 160 6
; 20 - 9
’ 4 4 470 22
25 25 56 80 28
4 4 16 8 16 8 135 145
137 1 24 42 42
4 4 64 6464 04 >» 6300 -— 1430
138 ? 7
. 16 8 1000 330
L 1262 10 18 33 o7 107 326 107
8 4 32 16 8 8 8 4 4 8 o0 0 187 540
’ 1271 18 25 73 73
2 4 2 0 8 8 10000 615
1291 6 14 42 38 48
. 4 4 4 4 8 8 8 8 =320 780
: 1292 G 13 ui 97
N 22 0 0 0 0 3,2 6.4
‘ 1203 22 4 +
16 16 16 16 .-320 336
1205 15 g2 26 31 af 8O 50
20 8 0 8 o8 4 o2 4 N4 3000 6RO
1447 15 31 15 A
4 8 5 5 8 6o 1350
: 1453 20 20
i [ -1 1,65
; 1463 14 60 9 98
. 16 1632 32 2 2 1200 j00
' 1466 4 21 42 G2
i 88 16 s ¢+ 4 950 1o
1468 27 27
, RN oo 235
i 1472 ! 17 3 17
448 8 32 32 660 850
t 1473 17 34 33 i “3 i
: O3 4 R N 16 16 32 18 680 1100
. 1474 17 22 35 37 N 78
R 16 1618 16 16 8 & s G600 430
! 1482 1 14;
S 4 100 215
{ 1485 bt 73
3 (U] .35 1
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4
3 . 3
K K Tabelle ¢ (Fortsetzung) 2
A i 4
4 Seroneutr.
4 Prot. Komplementbindungsreaktion Teat
3 v Nr. Maus Ei 3
] ; 1608 31 18 225 205 3
: 32 3232 32 0 0 250 1000 k.
¢ 612 21 29 37 58 72 177 177 ;
! h 0016 8 8 4 8 4 4 4 — — >40 >43
3 1624 6 6
E: 00 <100 <100 3
’ 1 1631 18 26 45 58 276 276 3
; : 0 0 16 1632 1632 32 0 O 1350 2000 1
3 1634 16 18 3¢ 294 294 p:
4 L 88 8 4 4 4 — — 630 0300 3
; 1647 0 37 246 246 3
E ; 00 9 0 — — o o ! 3
F 1048 1 20 280 280 8
: N 00 3 322 2 3400 330 .
§ - 1649 ? ?
3 i 0o 0 o o 9
9 ; 1656 ? ? 1
9 ; 0 v 0 o 3
E: L ]
i : 1657 34 34 3
3 H o 0 0o 0 N 3
E 1658 ? ? 3
: - - o o .; ]
; ; 145 ? ? : 2
f: f (] <L5 2l 4
E: & 5
¢ 2156 8 17 17 :
: 16 1632 32 1450 63 :
3 2157 u 26 58 26 i
3 - 88 4 8 ¢ 2 1300 210 : 4
4 s 2162 32 3204 64 000 320 3
3 j 3
: i 2165 7 7 . 3
8 8 105 210 4
b . Ms ? ? t 9
1 ¢ 2 0 <100 <100 3
: 4
] . 1372 21 31 661 67% 67 : 3
4 v 16 1664 648 8 8 — — hquor 416 10 A
k: < i
A ‘ 1) KFR im Serum - i
! 2) KFR un Liquor ' 2
p v .
;l f‘: "
N : ‘
i
¥ i
4 i
E: 3
k. ‘,
i 3
.
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f: 270 L. Jandasek und J. Pefek

Die Neutralisationsteste wurden auf sieben Tage alten Eiern in den
Dottersack durchgefiihrt. Aus dem Vergleich mit den Testen auf
Miiusen ging hervor, da8 beide diese Objekte in etwa 95%, iiberein-
4 . stimmend negativ oder positiv sind, obwohl die Werte von den fest- B
. gestellten Indexen oft in diesen Grenzen betriichtlich schwanken. Die
. Autoren empfehlen die Bemitzung von Eiern m der Praxis, da diese

3 viele Vorteile gegeniiber den Miusen haben, obwohl die Titers im
] ganzen niedriger sind, und obwohl emne geringe Zahl der positiven
Fille ganz entgehen kann.

Die Tabellen 3 und 4 zeigen auBerdem die Dynamik der Antikérper-

bildung withrend der Krankheit und der Konvaleszenz.
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1.

DIE ZUCHTUNG DES TSCHECHOSLOWAKISCHEN
ENCEPHALITISVIRUS IN GEWEBEKULTUREN ]

Von 2
M. PINTER und I. BELADI ]

Institut fiir Mikrobiologie der Medizinischen Universitdt, Szeged

Eingegangen am 12, August 1953

S e

Im Laufe der in der Tschechoslowakei im Jahre 1948 aufgetretenen Ence-
phalitisepidemie wurden von Hioucal und Gallia [1] mehrere Virusstimme iso-
liert. Das epidemiologische Bild war dhnlich dem der russischen Frithjahr-
Sommerencephalitis, was auch durch die Isolierung des Virus aus Zecken bekraf- ’ 3
tigt wurde [2]. Im Laufe der Untersuchung der Antigenstruktur des Virus
wurde eine sehr starke serologische Ahnlichkeit zwischen dem neuen Virus und
das Virus der russischen Frithjahr-Sommerencephalitis sowie das Louping-ill- a
Virus festgestellt [3]. Auf Grund dieser Ergebnisse kann das Virus der tschecho- :
slowakischen Encephalitisin die Gruppe der Zeckenencephalitisviren eingereiht
werden. Nach der tschechoslowakischen Mitteilung wurden auch in Ungamn
Untersuchungen vorgenommen, wobei man gelegentlich einer kleineren Epidemie
in der Niahe von Tatabinya im Blutserum von Patienten das Auftreten einer
grossen Menge von Immunstoff beobachten konnte, durch welches das
tschechoslowakische Virus neutralisiert wurde [4].

Die bereits frither bekannten Typen der Zeckenencephalitisviren, das [
Virus der russischen Frithjahr-Sommerencephalitis bzw. der Louping-ill-Krank-
heit, wurden erfolgreich in embryonalen Hithnergewebekulturen geziichtet {5, 6].
Die vorliegende Abhandlung soll iiber die Ziichtung des neuen Zeckenencephali-
tisvirus und itber sein Verhalten in Gewebekulturen berichten.

r
Ve

Methodik

1 t Im Laufe der durchgefiihrten Versuche wurde der Ri-Stamm des tschechoslo-
5 wakischen Encephalitisvirus verwendet, der von Dr. Gallia (Prag) lichens- 4
©**.  wiirdigerweise zur Verfiigung gestellt wurde. Das Virus wurde in Miusepassagen 9
sy iiberimpft und in einem 50%igen Glyzerin-Puffergemisch bei —20° C im Eis- d
: " schrank gehalten.

Zur Ziichtung des Virus gelangten Maitlandkulturen zur Verwendung,

die auf folgende Weise hergestellt wurden. Aus dem Gemisch von drei Teilen 3
Simms-Xg-Losung und einem Teil Rinderserum-Ultrafiltrat wurden 4 ml in :

16+
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einen Erlenmeyerkolben von 100 m} eingemessen, wobei die Nahrlésung 10 Ein-
heiten Penicillin und 10 ¥ Streptomycin je ml enthielt. Aus den zerstiickelten
und gewaschenen Geweben von neuen-zwilftagigen Hithnerembryonen wurden
ungefdhr 0,2 g in einen Kolben iiberfiihrt. Die Infektion der ersten Kultur
erfolgte mit 0,1 ml ciner 10%sigen Suspension von Miusegehirnen, die mit dem
Virus infiziert waren. Die Kulturpassagen wurden alle 72 Stunden mit je 0,4 ml
der Zuchtlssung durchgefiihrt und die Kulturen auf 37° C gehalten.

R oo e i e
b ez

3 Feststellung des Titers erfolgte nach der vorigen Methode aus dem Verhiiltnis
3 der abgestorbenen Embryonen. Schliesslich wurde versucht, das Virus durch fr
Beobachtung des Wachstums der in Hingetropfen explantierten Gewebs-
stiicke zu titrieren. Hierzu wurde das Verfahren, das Cserey-Pechdny und
Mitarbeiter [8] zur Titrierung des Virus der Aujeszkyschen Krankheit ausge-
arbeitet hatten, in folgender Weise angewandt. In Réhrchen von 10 mm Durch-
g messer wurden je 2 ml Nahrlssung eingefiillt. Aus dem Virus wurde nun eine {
Verdiinnungsserie hergestellt und danach in jedes Rohrchen 6—8 Stiickchen |
zerkleinerter Herzen von 10—12 Tage alten Hiithnerembryonen gegeben. Nach i
1 72 Stunden wurden die Herzmuskelstiickchen in Hingetropfen aus Hithner-
: plasma und Embryonenextrake explantiert. Die Explantate befanden sich g

- g dann 96 Stunden hindurch bei 37° C, wobei ihr Wachstum taglich kontrol-
liert wurde.

Ergebnisse

Die gebrauchten Virusstimme wurden mehrere Male vor den Gewebe- E
kulturversuchen in Mausen titriert. Die ermittelten DLy-Werte schwankten 1
; in jedem Falle zwischen 10~ und 108, Der Titer der zur Infektion der ersten
Gewebekultur dienenden Virussuspension betrug 10763, Das Virus wurde iber

Mal einen Wert von 10~ ibertraf ; er war also immer wesentlich niedriger als
der Titer des Miusepassagevirus. Die Resultate der in Mausen durchgefiihrten 3
Titrierungen sind aus Tabelle T ersichtlich. . B

o
o
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3
E Tabelle 1 A
Titrierung des in embryonalen Hithnerkulturen geziichteten tschechoslowaki hen Encephalitis- 3
virus in Miusen
Virusverdidnnung |

3 P"uge — 7 o | - T T - . k.
.? Nr. 10t } 10-2 ' 102 ! 10t | 104 ' DLy,

1 e o — ot S A ——
3 | | | — 2

3 5. 44 4/4 0/4 " o4t (7SN B {
15 FY7O s . o4 0/4 o4 | 107

22. 44 44 04 o4 04 | 107

0. ¢ a4 |z o of4 os - W07

59. B T 2/4 /R U
69. 4/4 4/4 2/4 1/4 0/4 10— 3
Zihler = Zahl der eingegangenen Miuse '

Nenner -= Zahl der beimpften Méuse

Dieselbe Erscheinung konnte bei der Ziichtung des Virus aus einer neuen s E
4 3
3 Kulturserie beobachtet werden. Die mit dem aus Gewebekulturen geziichteten 9

Virus beimpften Mause gingen unter den fiir die Infektion charakteristischen
Symptomen einer schweren Nervensystemstérung ein, doch zog sich die Inku- ;
bationszeit an Stelle der normalen 4—5 Tage iiber 7—12 Tage hin.

Zur Feststellung, ob sich dic Senkung des Virustiters infolge einer Adap- T
tation an das Hithnergewebe nur auf Mause bezieht, wurde die Titrierung durch

3 . Infektion von bebriiteten Hiihnereiern versucht. Die durch Impfung in den 4
1 Dottersack infizierten 6—8 Tage alten Embryonen gingen infolge der Wirkung 4
3 des Virus vorschriftsmassig zwischen dem 3. und dem 6. Tage nach der Infizie- 4
E . rung ein, so dass die Titrierung des Virus auch mit dieser Methode brauchbare

3 Resultate ergab. Der Virustiter betrug auch bei Anwendung dieser Methode 3
einen Wert unter 10—4,analog wic bei der parallel in Miusen durchgefithrten !
Titrierung (vgl. Tabelle II). Die infolge der Infektion eingegangenen Embryonen

E Tabelle 1T

3

3 Titrierung des in Hiik bryonalkulturen geziichteten hechoslowakischen Encephali 3

P tisvirus in Mausen und in bebriiteten Hithnereiern ;

[ | Mause ‘i ! Befruchtete Hohaercier i :

3 Pussoge R T ' A T, 1
Nr. L 10-1 10 2 10-3 10—, 10--5 Mo ll‘—l! 10 2 m--a] 10— 3 il Dl

-‘ ' i ! 1 ! 7 —| ! ! N ’ b

i ) 59. a3 2| 2/41 ya 110 2714 48 TR VA TR Uy

i 69. a4 . 4t 24 yaloos 10 A 44 Y4 214 "o/al op 107° ;

1 . ' 0 ¥ 5

Ziihler — Zabl der eingegangenen Miuse bzw. Embryonen
Nenner — Zahl der beimpften Miuse bzw. Embryonen
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4 zeigten die auch in Verbindung mit anderen Encephalitisviren beobachteten
charakteristischen Veranderungen (Himorrhagie, Odem).

Die Titrierung des Virus wurde auch mit explantierten embryonalen ¢
Herzstiickchen versucht. Auf die Anwesenheit des Virus wurde aus dem Auf- k:
treten oder Ausbleiben des Wachstums der Fibroblasten geschlossen. Auf Grund 1

der in zahlreichen Fallen durchgefiihrten Titrierungen konnte die Feststellung
4 gemacht werden, dass eine genaue Ermittlung des Virustiters mit dieser Methode
A nicht méglich ist. In einer Virusverdiinnung von 1 : 10 traten in mehreren Fillen

1 keine Fibroblasten auf, wihrend ein andermal das Virus auf das Wachstum
1 der Fibroblasten anscheinend keinen Einfluss ausiibte. Die bei zahlreichen ;
Viren zu beobachtende und fiir die Viruswirkung als charakteristisch ange- 3
sehene Zerstorung und Desintegration der Fibroblasten wurde in keinem ein-
zigen Falle wahrgenommen.

Um zu entscheiden, ob die Virusvermehrung im Herzmuskelgewebe
§ maglich ist oder ob die Vermehrung an andere Gewebe gebunden ist, wurde
die Zitchtung in Kulturen vorgenommen, die entweder nur Herzmuskelstiickchen . 3
oder nur Gehirngewebe enthielten. Das Virus wurde in beiderlei Kulturen iiber
15 Passagen geziichtet. Der Titer sowohl des in Gehirngewebe als auch in Herz- ;
muskeln geziichteten Virus ergab bei Bestimmung durch Mausetitrierung voll-
stindig identische Werte [10~2). Der Einfluss der so geziichteten Viren auf
das Wachstum der Explantate war, dhnlich wie im vorhergehenden Versuch,
ganz unregelmissig.

Diskussion

9 Auf Grund der hier beschriebenen Versuche kann das Virus der tschechoslo- 9
" wakischen Encephalitis, ahnlich wie die iibrigen Encephalitisviren ohne Schwie-
3 rigkeiten dn embryonales Hithnergewebe adaptiert und darin gut geziichtet
i werden, Das geziichtete Virus weist aber einen wesentlich niedrigeren Titer
‘ auf, als das Mausepassagevirus. Dies ist deshalb iiberraschend, weil das Virus
der serologisch und pathologisch sehr nahestehenden russischen Frithjahr-
Sommerencephalitis auch in Gewebekulturen einen hohen Titer erreicht [9].
Eine ahnliche Titerabnahme bei der Ziichtung wurde auch beim Virus der
St. Louisschen Encephalitis beobachtet [10], wihrend das Virus der equinen
A . Encephalomyelitis auch in Gewebekulturen eine starke Vermehrung zeigt [11 1
4 : Die Titerabnahme wurde auch mit Titrierungen in bebriiteten Hithnereiern
: nachgewiesen. Dies bedeutet, dass man es mit einer tatsichlichen Titersenkung
3 des Virus zu tun hat. Die pathogene Wirkung auf die Hiihnerembryonen kann
als identisch mit der Wirkung der anderen Encephalitisviren, in erster Linie
des Louping-ill-Virus betrachtet werden [12].
Es gelang nicht, das Virus mit Herzmuskel-Gewebsexplantaten zu titrieren,
g trotzdem sich das Virus auch im Herzmuskel gut vermehrte. Diese Eigenschaft

1
]
]
1
i

3
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,“ stimmt wieder mit dem Verhalten des St. Louisschen Virus iiberein, im Gegen- 3
d satz zam Virus der equinen Encephalomyelitis, welches auch mit der obigen 3
E Methode gut titrierbar ist [11]. Uber die Werthestimmung des Virus der rus- b
v. sischen Friihjahr-Sommerencephalitis mit Gewebsexplantaten standen keine %
4 Angaben zur Verfigung. 3

: ZUSAMMENFASSUNG
é 1. Es gelang, das Virus der tschechoslowakischen Encephalitis in embryonalen Hihner* ‘-; ’
gewebekulturen von Maitlandschem Typus zu ziichten und iber 72 Passagen za vermehren.
2. Der Titer des geziichteten Virus war niedriger als der Titer des Miusepassagevirus ;
er schwankte zwischen 10—3% und 10—¢,
3 3. Es gelang nicht, das geziichteto Virus mit explantierten Herzmuskelstickchen von
4 Hithnerembryonen zu titrieren, dies war nur mit Mausen und bebriiteten Eiern méglich.
.»
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PA3BBEJEHHME BWPYCA UYEXOCJIOBALIKOIO 3HLIE®ATIUTA B TKAHEBO x
k KYJbLTYPE E
; : M. Muurep 1 H. Benany 3
3 . Peswnme

5 1. ABTOpaM ynanoch Ky/bTHBHPOBATL BHPYC 4EXOCTOBALKOD IHUEDANHTA B KYNLTYP 3
3 33pOAKILIA LHILNEHKA (TKAHEeBas KysibTypa THIA Maiitaann) u nposectys 72-KpaThuit naccax A

! i ¥ Bupyca, 2
o 2. THTP BHPYCA KyNILTHBHPOBAHHOTO TAKHM 06PA3OM GELT HIsKE THTPA BHPYCa MONYYeH- 4
i HOr0 NACCAOoM y muiuelt it pasusnca ¢ 10~2 go 10—, 3
A b 3. TUTPOBANHE KyNLTHBHDOBAHHOTO BHpYCa B KyJAbTYpe TKaHH CepleyHoH Muuuu 3
3 ~ RHMICHKA HE YRANoCh ; MONOMHTENLHHN Pe3yibTaT MONyueH TOMBKO B SKCMEPHMEHTAX Ha ]
?. MHIIAX K 32poAwmNax UNINIeHKa, A
b .
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STUDIES ON THE OCCURRENCE OF POLIOMYELITIS
VIRUSES IN HUNGARY

By

M. PINTER, E. ABRAHAM and M. RAvvay

Institute of Microbiology, University Medical School, Szeged
(Received, January 24, 1956)

The method introduced by ENDERS et al. [1, 2, 3] for the cultivation of
poliomyelitis virus has made it possible to perform a more detailed study on
the occurrence of this virus in Hungary, in order to obtain more accurate data
concerning its réle in this country. The investigation cons’sted in isolating
and typing of strains and demonstrating the presence of specific antibodies.

Methods

Our method of tissue cultivation was essentially similar to that of RoBBINS et al. [31.
Skin and muscle of embryos from the 2nd to 4th month of pregnancy were cultivated in a thin
layer of plasma at 36° C, in stationary cultures. The nutrient fluid consisted of 10 per cent chicken
embryo extract, 5 per cent horse serum and 85 per cent HaNks’ balanced salt solution, con-
taining streptomycin and penicillin 50 /g each per ml,

Before inoculation of the cultures the nutrient fluid was removed and replaced by
amounts of 0,2 ml of the inoculum, After about 30 minutes of contact, 1,8 ml of nutrient fluid
was added and the cultures were put back into the incubator, The cultures were usually ino-
culated after 3 to 4 days of preliminary incubation. The fluid was changed every 4 or 5 days
if observation was prolonged, or if indicated by the lowering of the pH. The nutrient fluid used
for the second and further changes contained only 2,5 per cent horse serum and 5 per cent em-
bryonic extract.

Isolation of the virus was attempted in most instances from faecal and occasionally from
spinal cord samples. The 10 per cent suspensions of faeces were clarified by centrifugation first
at 3000 then at 8000 r, p. m. To the supernatants thus obtained penicillin and streptomycin
were added to yield concentrations of 1 mg and 2 mg per ml, respectively. From the
spinal cord samples a 10 per cent suspension was made, and after a single centrifugation the
supernatant was used for inoculation.

Neutralisation tests were carried out with a 1 + 10 final diiution of immune serum against
different dilutions of the virus, After standing at room temperature for an hour, 0,2 m] of cach
serum-virus mixture were inoculated into tissue cultures. Sera neutralising 100 or more tissue
culture LDy, of virus were regarded as positive,

In virus isolation experiments the cultures were observed for 8 to 10 days. From cultures
not presenting any cytopathogenic lesions, subpassages were performed with pooled supernatants
harvested on the 4th and 8th days, In titration and ncutralisation experiments the final results
were read on the 6th day.

Immune sera for typing purposes were prepared in rodents. Type I and HI poliomyelitis
viruses were administered intravenously to rabbits, in the form of tissue culture fluid. Seven
inoculations were made, each with 10 m), at intervals of five days. The animals were bled on the
10th day following the last inoculation. The neutralisation indices of the immune sera thus

obtained were higher than 1000, Antibodies against type IT poliomyelitis viruses were produced
in guinea pigs. As a vaccine, a suspension made from the brain and cord of mice infected with
the Lansing strain was used, in doses of 1 ml, given intraperitoneally at three instances. The
neutralisation indices of the sera obtained ranged from 100 to 1000,
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; ; Strains of virus
4 -

In immunisation experiments and neatralisation tests the Brunhilde and Leon strains )
of type I and ITT poliomyelitis viruses were used. The specificity of the immune sera was controlled 4
later with the Mahoney and Saukett strains. For production of type 11 immune sera the Lansing 3
3 - strain was used. Control and neutralisation tests in this case were performed with the MEF]
- strain, The strains Brunhilde, Mahoney, MEF1, Leon and Saukett were kindly supplied by
5 3 the Virus Department of the State Institute of Hygiene (Budapest), in the form of tissue culture
: supernatants. The Lansing strain was obtaiued from Dr. GALLIA (Prague).

: Results
_! The isolation of poliomyelitis virus was attempted from a total of 54 ; 3
E ’ samples. Of these, 48 were faeces from acute patients and 6 were spinal cords ¢

obtained from fatal cases. Samples were inoculated into 4 to 6 tissue culture

] tubes each and two successive passages were always made. Only the results 4
4 of the third passage were evaluated. Isolation was attempted at least twice 3
from each sample. . 4
\ ) Eighteen faecal samples out of a total of 48, were found contaminated
i with bacteria in spite of the addition of streptomycin and penicillin. 22 bacterio-
logically sterile samples exerted a more or less marked toxic effect on tissue i
4 : cultures. As from these toxic materials we succeeded in isolating 7 strains of b
b poliomyelitis virus while from the 8 non-toxic ones 2 strains, it seemed that 3
there was no difference in the frequency of successful isolations according to E.
the toxic or non-toxic properties of the samples. 2 of the 6 spinal cord samples

were found to be contaminated with bacteria, and from the remaining 4 samples
1 strain was isolated.

Table I

i Neutralisation test for typing the cytopathogenic agents isolated Jrom pati with poliomyelitis

3 Immune sera -
3 Strains fsolated | :
] Typel | Typett | Typemn
3 9
3 FO.oovuun.n, —_ —_ pos. . 4
E Gls..... — pos. —
b F3.......... pos, — - 4
4 oo Ppos. - — ’ A

Ppos. — : — , ‘

3 cee Pos. — l - 4
. — pos. ’ — E:
E cetrenaens — pos. — ’
; o F&9...... — pos. ’ — 1
- 3
: veess — pos. — -

pos. : Neutralisation test positive
— 2 Neutralisation test negative
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The cytopathogenic agents thus isolated were serially transferred and 2
E from time to time titrated. In spite of the passages, the titre of some strains 1
1 never exceeded 10~2, while that of the others reached 1075, Isolated strains were .
3 immediately inoculated intracerebrally into white mice, but no symptoms
3 were observed. Suckling mice proved equally insusceptible to these viruses.
: It has been attempted to identify the strains by means of the immune
i sera available. The results of repeated neutralisation tests, summarised in Table I,
4 - clearly show that all the strains isolated were poliomyelitis viruses. Out of the :
3 10 strains isolated 4 belonged to type I, 5 to type II, and 1 to type IIL 1

3 * Parallel with the virus isolation experiments, studies concerning the i

3 . frequency of antibodies against the different types of poliomyelitis viruses in E

3 healthy persons were also carried out. The results of the neutralisation tests

3 carried out with the three types of poliomyelitis viruses and the sera of persons 3

E of different age groups are summarised in Table IL. 4

Table I

-\' The frequency of occurrence of neutralising antibodies against the three types of poliomyelitis virus 3

3 in healthy persons ’ A

1 Neber of Type I Type IL Type HI :

Age grove subjets positive per cent positive per cent positive ’ per cent K

4 1fy—2 years ..... 21 6 28 2 9 4 19 ’3
3—7 years ...... 29 17 59 13 45 16 55 3
8—15 years ..... 39 23 59 29 4 21 54 g
16—30 years ..... 37 27 | 13 30 81 25 7 3

It can be seen from Table II that the frequency of occurrence of anti-
1 bodies increases with age. A parallelism in the occurrence of type I and III 4
§ antibodies could be observed while that of type II exhibited a somewhat dif-
' ferent pattern.

b Discussion ;

! The investigation was carried out in order to attempt isolation of polio-
1 myelitis virus in human embryonic tissue cultures. Ten strains could be isolated, 2
5 L namely 9 from faeces and 1 from a spinal cord. Ounly from one third of the
1 adequate faecal samples was the isolation successful. This ratio is especially
: low, as most of the samples have been obtained from typical cases of polio-
myelitis, As to the cause of the low percentage, transport of the samples,
often exceeding the time desirable, might have caused a lowering of the virus
content. However, the sensstivity of the method employed is not the highest

I3
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either, as, according to some more recent data,
v higher in monolayer epithelial than in the usual
Before the present studies,

the probability of isolation is
fibroblast cultures [4].

of type I poliomyelitis virus

¢ Depart- 3
ably a local accumulation of .
n made by RoBBINS et al, [6]
ains as belonging to type IIT1. E
S, it could be established that 4
are similar to those prevailing :
carried out with the sera of healthy
the appearance of antibodies against
its an intimate parallelism, Character-
not change in the age groups between
3 and 15 years, since jt attains the 50 per cent value before the third year.
It seems, therefore, that most of the infections with these two types are con-
tracted in early childhood. The frequency of type I antibodies in the sera tested
3 was more regularly related to the age than that of the other two types, and
was in good agreement with our earlier

E: ment of Paediatrics at Szege
3 type II infections. A
who,

d, there was prob
similar observation has bee
out of 13 strains isolated, identified 10 str.
From the results of the neutralisation test:
the conditions of infection in Hungarian towns
in other civilized countries. Our studies

in isolating in 1954 10
h poliomyelitis,

observations made in 193] by Lansing 1
4 virus neutralisation tests in mice [7]. 3
3 Summary E
; 1. 'We have succeeded 4

poliomyelitis virus straing
by making use of human embryonic
n isolated from faeces and one from :
ne sera, produced in the guinea nig (
I1. Four strains were found to belong 1
II1.

the three types have been demon-
thy persons. The frequency of occur-
e adult population ; 73 per cent were
nt were type III strains.

in Hungary from patients wit

to type I, five to type IT and one to type

2. Neutralising antibodies against all
strated at a varying ratio in the sera of heal
rence of the antibodies rose with age. Inth
type I, 81 per cent type II, and 67 per ce
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