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Table 1

Purification from Hexane- Decylamine Crude Extract from Cells

of the Hy;Rv Grown on Wong’s Medium Containing S%

1.709 g of crude extract from HyRv grown on 60 bottles
‘ hexane 1 ml, boil

ethanol 15 ml, boil

make 50 ml

—22 °C 2 hours

centrifuge
v i
supernatant precipitate
‘ | ethanol, warm, shake
—22 °C 2 hours
centrifuge
supernatant precipitate
] | hexane
1 evaporate off with benzene | evaporate off with benzene
_A (569 mg) BC (1,285 mg)
77 L,362c/m/mg 7 80 ¢/m/mg
141 mg 40 ml methanol, boil
make 50 ml
NH-lactate (500 mg)
—22 °C 2 hours
f centrifuge
super;ﬁatant precibitate
| warm | warm, methanol
‘ NH;-lactate (500 mg) | NH;-lactate (500 mg)
' —22 °C overnight | —22 °C overnight
i centrifuge | centrifuge
| | [ l
supernatant precipitate supernatant precipitate
|
! 1‘ warm
\ NH;-lactate
| hexane | 292 °C 2 hours hexane
i ! centrifuge :
| | ; - )
| | | |
‘{ ' supernatant pricipitate
! | 1 hexane
feapate | 200 mg Darco G 60
centrifuge | shake for 10 min. at room temp.
g | centrifuge
| | | - |
supernatant precipitate supernatant precipitate
I evaporate off ‘ evaporate off
A'S (107 mg) AP (207 mg)
== 677 c/m/mg = 1,773 ¢/m/mg
4% mg E chromatography on
| silicic acid-celite (2:1)
] T - - - - T _—7‘—|
| ; .
| chloroform i chloroform with

20 % methanol

APO (11 mg) A P20 (125 mg)
) © 83 ¢/m/mg ’ 2,918 ¢/m/mg
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Fig. 1. Infrared absorption spectrograph of fraction A and AP2(.
AHEECTISNTIE, S® % 1 mc/l O HEIhiT & i 5 WD Fraction AP DINEIE 207 mg ¢, sulfolipid

Hu (1 4% 100 ml) 60 4 T 538 ¢ 5 HuRv ¥k 25
hexane-decylamine (X b Utk 1.709 g
2OV, COMIMEY % 15ml @ ethanol TN
RIHE L, chE 4 20 50 ml FRELNFICOE, C
OB % 2 KR —22°C (CHES E= DL &L,

T LB O, EIEEHER ethanol THiH, B
—22°C (T 2B R OIE Uiz C O L2 A
U, benzene {RIID b &ic BHRH A T CEFLIHRE
UL, % Fraction A & UTz, Phid hexane ([
i, ZEFEwMe LY, Ch% Fraction BC & Uiz,
HL UTHE LNtz Fraction A 428 mg %, 40 mi -
T 10 74 @ methanol Chpiadhil U, AW %2 50
mi DERELEICLED,
500 mg % fn A T, —22°C 2 KRB ELILEE L
2o COEER Table 1 © © &<, KEMTU IO
L, INLODLEERZEFGE S U, FHO ammo-
nium lactate %[ < 72 hexane (CIEE U T, (KT
EOTEIE U, <D L% B OIS U, CoRID
% Fraction AS & Ulz, CDIWE LNz Fraction
AS (& 107 mg ThHDlz, —HpimRDILHE % hexane
ISR, TEEEAR (Darco G 60) THERMIET 5 C &ic
X OEOWEZT S D 12 UREL, MLUT EER &
b, T2l U C Fraction AP & Uiz, CDI

e ammonium lactate

BARDHICEINTOI, DWW T ® Fraction AP
D 161 mg ico%x, Zu=whF 35 74— (silicic acid
16.1 gm & celite 8.05 gm R \EAMHH) 217720,
chloroform O & CHH I % #l43% Fraction A PO,
20 % methanol % 4¢p chloroform TyEH XN %A%
% Fraction AP 20 & Utz Th b BISRHEE LY,
zheh 11mg, 125mg OEREIL, Ch b &g
OEEER I UTofGiE, Table 1 iR LIcT &L T,
R E & U R Utz ARIV T DRI
Bk 2 Cf97c Figure 1 LFEBETH D, HUSHED LA
AT T X T Ish, sulfolipid (& Fraction
AP20 FIZEENTWDDHRED 5N,

CEE 2]

52 & & R DI EIE Table 2 (TR U1,

REEITIN T, 254 AORHITHEE U 7o HaRv
#4» 5 D hexane-octylamine ¥4 6.88 & % >
120 &9 200 ml OFFRMERHNTI EOEE 1
EFEREDMIE % 17 72\, Fraction A 2,135 mg 5k
g8 Fraction BC 4,196 mg % 15 iz, sulfolipid (&
methanol (CYAMFIRT 2 & %, ZORENHTES L
WINPT &2 Tz @ ¢, Fraction A
X 4 Dd beaker (/3 THINL, ZDIBDIDN 5
40 ml, D T 10 md @ methanol CHuEflih U,
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Table 2
Purification from Hexane-Octylamine Crude Extract from
Cells of the HssRv Grown on Wong’s Medium

6.880 g of crude extract from HgRv grown on 254 bottles

Y 15 ml ethanol to each beaker, boil, repeat
. make 200 ml in 200 ml tube
I —22 °C 2 hours

‘ centrifuge
superhatant precipitate
| !ethanol, werm, shake
| | —22 °C 2 hours
’ | centrifuge
| - —,
‘ supernatant precipitate
: [ — . | hexane
evaporate off with benzene | evaporate off with benzene

divided into 4 beakers

“ i
A (2,152 mg) BC (4,19 mg)
|

40 ml and then 10 ml methanol to each beaker, boil
pool 200 ml tube

Na-lactate (300 mg)

—22 °C 2 hours

centrifuge
superﬁatant preci;ﬁitate
warm }methanol, warm, shake
Na-lactate | Na-lactate (300 mg)
| —22 °C overnight | —22 °C overnight
centrifuge | centrifuge
supernatant precipftate supernatant precipitate
! | |
I B A | hexane
[ evaporate | hexane | *
| hexane o
! centrifuge in 50 ml tube centrifuge in 50 ml tube at —22 °C
at —22 °C |
S S — i .,
T [ supernatant precipitate
supernatant precipitate
. | Darco G 60, 200 mg
evaporate off ‘ 10 min. at room temp,
with benzene } centrifuge
AS (672 mg) ; : ‘
— supernatant precipitate
| .
| evaporate off with benzene
AP (783 mg)
} chromatography on silicic acid-celite
‘ chloroform i hloroform with | chloroform with

2 9, methanol 20 % methanol
APO (81 mg) AP2 (44 mg)  AP20 (614 mg)
§ 5 ml hexane and 45 ml acetone in 50 ml tube
| Nal 200 mg

| —22 °C 2 hours
centrifuge at —22 °C

I [
supernatant precipitate

evaporate \ hexane
20 ml hexane | evaporate
20 ml distilled water A PZOP (532 mg)

‘l shake
i centrifuge

hexane phase
[ evaporate off
AP20S (58 mg)
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b ORI % 200 ml DFMEOEICH L, Chic
300 mg @ sodium lactate 2 ppL T, —22°C iz 2
REFIDL B Uz CD#fE% Table 2 O C & < K
M7 UC, i O Lk enZnflic bt Uit C
D LEi§% benzene FRID § & THERA X T C R
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sodium lactate %[5 U, WO FBHCHEREGRYE LD
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ZDLEEREERTUIEL, Th% benzene FRiND 3
&, BEH AT CHALBE UYL, »LULTELL
Fraction AP (& 783 mg THD1z. T @ Fraction
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Fraction AP 20 %37z, sulfolipid (ZA#IMcEE
N, ORISR RIZINZ» DI, 3 5ICAMID
10 % hexane &7 acetone y5jkic sodium iodide
ZMAT —22°C T LY, COLBELITER
B, hexane (CIAfFHHI%E U, < LT Fraction
AP20P 532 mg %151, ¥H 3Nz sulfolipid Ok
WM, @ Fraction AP20P Hic&EnCHh,
LiE» 5% 561z Fraction AP20S iTidbdh Lk
EENTNEP DN,

Fraction A 33X ¢ Fraction AP 20 DFENED

W EdE F12E

Hrom#is Figure 1 (GRULILTE L Th %,

CN 5@ e, methanol HThET % & X LI
(&, sulfolipid (3% TH 27z, #4 A methanol
THNRT 2 %5023, 8@ methanol %45 ¢
EWPRFETD %o

@ &
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Purification of Sulfolipid from Virulent Tu-
bercle Bacilli. Fumio ITO (The Third Depart-
ment of Internal Medicine of Osaka University
Medical School)  Charles M. COLEMAN and
Gardner MIDDLEBROOK
Hospital at Denver)

(National Jewish

Introduction

Middlebrook ef at’ have reported a new type
of chemical substance from virulent tubercle
bacilli, which was obtained during the course of
attempting to get a material responsible for the
fixation of neutral red®3? by these organisms,
This substance was extracted from moist living
bacilli with hexane containing (.05 % of decyl-
amine and was sulfolipid. Further analyses
showed the following about the structure of this
material : The material contained a high pro-
portion of methyl groups, a small proportion of

alcoholic hydroxyl groups, no «-j unsaturated fatty

acids, and it contained a prominent carboxylic
acid ester but little or no free carboxylic acid.
Furthermore, it contained sulfonic acid.

In this paper, methods for purification of
sulfolipid extracted from heat-killed moist cells
of the Hy7Rv strain will be reported.

Experimental Methods and Results

Cells of the H3;Rv were harvested from four-
week-old surface cultures on Wong’s medium
and were killed by steaming at 75 °C for 30
minutes. Crude extracts were prepared as de
scribed in the original paper?. But more recent-
ly octylamine has been used instead of decyl
amine.

The following principles were applied for
purification of sulfolipid : Solubility in ethanol
at —22 °C, insolubility of sodium or ammonium
salts in methanol or acetone at —22 °C and

separation by chromatography on silicic acid-
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selite.

The purification of sulfolipid was checked
mainly by infrared spectrophotometry and
sometimes by radioactivity.

Two experiments were described in this paper.
One of them is an experiment in which S35 has
been used and the other has been checked only
by infrared spectrophotometry, but in this ab-
stract, only one experiment will be described.

6,880 g of hexane-octylamine crude extract
from cells of the HyRv grown on 254 bottles of
the medium were used for this experiment.
The crude extract was extracted with hot etha-
nol and pooled to a 200 ml screw-cap centrifuge
tube and centrifuged after 2 hours at —22 °C.
These procedures were repeated twice. Both
supernatants were evaporated with benzene un-
der nitrogen gas, and were called “Fraction A”
(2135 mg). The precipitates were dissolved in
hexane and evaporated as above. This fraction
(Fraction BC) was 4,196 mg. 40 ml and then
10 ml of methanol were added to each beaker
of Fraction A divided into four beakers and
heated, The extracts were pooled to a 200 ml
screw-cap centrifuge tube. 300 mg of sodium
lactate were added and the solution was centri-
fuged after 2 hours at —22°C. These procedures

were repeated twice, and supernatants and pre-
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cipitates were collected, respectively. The pre-
cipitates were dissolved in hexane and centri-
fuged in order to remove sodium lactate. The
supernatant was treated with activated charcoal
and evaporated to dryness with benzene. 783
mg of Fraction AP were obtained. Fraction AP
was chromatographed through silicic acid-celite
with chloroform and then eluted with chloro-
form cotaining 20 % of methanol. Each fraction
was evaporated and “ APO” and “AP20” (614
mg). Sulfolipid was contained in this Fraction
AP20 and not in any other fraction. The pre-
cipitation with sodium iodide from solution in
acetone containing 10 % hexane of Fraction
AP20 was done at —22 °C for two hours. The
precipitate obtained was dissolved in hexane and
evaporated to dryness. This fraction was called
“Fraction AP20P” and weighed 532 mg. Puri-
fied sulfolipid was contained in this fraction.

During these procedures sulfolipid was stable
except when boiling with methanol. Much metha-
nol was required for the extraction process.

Summary

Purified sulfolipid was obtained from crude
extracts of heat-killed cells of the Hs;Rv strain
of human type tubercle bacilli by precipitation
from ethanol, methanol or acetone and chroma-
tography on silicic acid-celite,



