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CHANGE OF ACID PHOSPHATASE ACTIVITY OF THE
LIVER AND THE SPLEEN IN EXPERIMENTAL
MOUSE TUBERCULOSIS

Koomi KANAT*

(Received for publication January 9, 1964)

Time-course observation of the acid phosphatase activity of the liver and the spleen was:
conducted in mice after intravenous infection with a bovine strain of tubercle bacilli (Ravenel)..

The mice were of dd-line commercially available in this country, weighing about 20 g.
Nonspecific acid phosphatase activity of the tissue homogenates was measured using p-nitrophenyl
phosphate as substrate at pH5.6 (0.1 M acetate buffer) and specific glucose-6-phosphatase of the
liver was measured using sodium salt of G-6-P as substrate at pH 6.5 (0.1 M maleic acid buf-
fer). Taking the swelling of the test organs into consideration, the activity was expressed as:
the amount of liberated p-nitrophenol or phosphate P by the whole organ in 60 minutes at 40°C’
for the former or in 15 minutes at 40°C for the latter. Then, per cent increase of the activity
from normal (uninfected) was calculated and presented graphically.

As shown in Fig. 1, 2, and 3, acid phosphatase activity of the liver and the spleen was
elevated in the course of infection. In the spleen, the maximum elevation was observed in
the later period than the peak of the bacilli-multiplication curve. Once increased activity showed
a tendency to decrease thereafter, perhaps corresponding to the stage of host-parasite equilib~
rium in tuberculous infection. On the other hand, G-6-Pase activity of the liver did not-
increase at all, but sometimes showed a lowered value.

G-6-Pase activity is the function of liver parenchymal cells, and acid phosphatase activity
is that of Kupffer cells according to the cytochemical investigation of Thorbecke et al¥). There--
fore, there is a good evidence to believe that the elevation of acid phosphatase activity of the
spleen and the liver in tuberculous infection is an expression of the activated reticuloendothelial
system. The swelling of these organs will be explained as the increase of cell numbers in the:

system.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki-Chojamaru, Shinagawa-ku,.
Tokyo, Japan.

BEHRROBRELIEET 2 RAO—2L LT, FHHIX MEALEEBbhb, T0 120, SERDREBE
RSN O LR OWRE ST LT, BEAEMEIT WEAH, Wy, REREOTIETHD, ol >
AL % R PRI R B R D T & 1ot~ i, AR LN, SRR TS L. &
Z OREE & SICHET B edIZiX, KD 2 2D0FHO FB LTz ERo B RMlaomE R Z L



1964448

BRath foiu B A, 1961 42 Thorbecke 59 13~ AJFD
g bR AEART 3T, Kupffer o BifaD R34
Rz @Y phosphatase [E¥EA/RL, Lavd BCG
Bz ORLBHMEAEINT 52 L2 RE L. 2D
MR X VHFELT, bhbhiiEERg~ v A DFFILHF
12O\ ~C, Ml phosphatase jEMEDZ8 k% B-glycero-
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et phosphatase JEMEDOMIECIZ, AT & IR WWT
1% Na-p-glycerophosphate % ZH & L CTHW\ 23, 4
[EN3 233 b iz Disodium-p-nitrophenylphosphate %
WWizo RIBARIL 1/10 M acetate buffer (pH 5.6) 0.7 ml,
0.5%DHME 0.2ml, HEEILF 0.1ml 0LE 1.0ml
L L, B 40°C oEREFC 1 RERIEL, 22T
1.0ml » 1% NaOH Zjnz CRIGER, 2ol h
7= p-nitrophenol % FHEf ¥ Lo, JHICZKEK 1.0ml
Tz Cohzlbta L, RIGBKEIC NaOH % fnz
TRRBELYERE L, b0 U It
#t& D p-nitrophenol DWEHE mg EAEE L7,

HREA 7 glucose-6-phosphatase {5l & 1T 1%,
0.1 M glucose-6-phosphate (Na #5) #HEHL L, pH
6.5 ¢ M/10 maleic acid buffer OBIECT{T/c 2k, K
MRV HEE 0.1ml, buffer 0.3 ml, $HARALK0.1ml &
L, 40°C = 15 piflfikiERS 1095 TCA % 1.0ml 1
L5 4MAKE Lico THITAK LOml ZEIMLTH5E
L, €Dk 2.0ml % L>T King o FED Lo
TPEREII/R 2k RICHMARC TCA L iz o8k
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BB BN TEEIA SR DeD T, BAilE
3313 AERME phosphatase j&iE, G-6-Pase jEi:% {i
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Table 1. Comparative Intensity of Acid
Phosphatase Activity of Various
Organs of Mice

Intensity of acid phosphatase activity
in the presence of below-
indicated substrate
Organ
Glucose-6-phosphate| p-Nitrophenyl phos-
at pH 6.5 phate at pH 5.6
Spleen — o
Liver H H
Kidney H -
Lung - H
Muscle - +, —
Heart — +

Table 1 W, I, &, Wi, HA, OBk 5 EE
E xR E & LR Lo G-6-Pase 13T, Bic
KW TORFEBECRCEEEZ & O Twiead, —iik
¥ phosphatase G, M, FF, &, Mic#<, HA

(CKEBIRA) EDEBS TR EbD T TH 2.
Jro G-6-Pase FEREMIICHERTZC L1k, o
R EFREEE DR THART H 5 235, pHE.6 1wkl)
%EgME phosphatase {EP4i%, Thorbecke 5% 1z X DT
Kupffer 2R LTWEZ ERBDLNT VS D
T, ZO2MOBEEEONERL X2T, FeklFs%E
B &, AR oRETEE O Lo —E % FICHH
FRCHH Lo oE Tt & B,

FEEy 2 ZFFLI6TE, 167C, TIED3FDO~ Y AR
BEL, Throhiidmn Grgy), By, TRyt e
Uico REHLT, FRERRNISERLEIC Ravenel #f 0.1
mg DOEERZT I, FREFIER2EECIbI
Ravenel #: 0.1 mg OFHIER T Ico RIIRHEE, YR
RERBRERNR OB IED b, FERERL3AEE L
4HBAR, ThEh3ETFORERL, TOfFLF2
U~ C Y phosphatase jE{E % p-nitrophenyl phosphate
BHEL LTARE L TOIWERLEEKOERY 5T
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Fig. 1. Elevation of Acid Phosphatase Activity
(p-Nitrophenyl Phosphate as Substrate) of
the Spleen and the Liver in Mice Infect-

ed and Reinfected Intravenously
with 0.1mg of Bovine Tubercle
Bacilli (Ravenel)
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Fig. 2. Change of Acid Phosphatase Activity

of the Liver in Mice Infected Intrave-
nously with 0.05mg of Bovine
Tubercle Bacilli (Ravenel Strain)
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Fig. 3. Change of Acid Phosphatase Activity
of the Spleen and the Fate of Tubercle
Bacilli Thereat in Mice Infected
Intravenously with 0.05mg of
Bovine Tubercle Bacilli
(Ravenel Strain)
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R NTIE D50 %D AR L Toice BRI X 2T
TN EAOMEEN S DIER S h B B ER LICH,
KT BB S 2 o ote X S Bbhic,

EE 3 BTRED 2EoIh T TOERL, i
LELRT 5 KB 3 OFMESTHOT, T T WERED
HREREEDIREN R FEREFTE Lo 40 RO
B~v ARENL L, —JjORED%& Ravenel #:0 0.05
mg %I T—RRC RS L, R E Lico

YT 2 7L, RRHEBE ORI ST 5 RRE RO
BREDI-dFR S h, KMBEO 2 oWk, Ehk
H ey o FFEeYE phosphatase jEM:, JF G-6-Pase i,
[Wm&YE phosphatase JEMERIE DB S hice P
1B LB L h ST or MEFCRALTEL, ©
REREF, Mo 100mg FOXEDTARIE LT, Fic
BB 2 fEOBEFEEN, Wi ki) % Y phosphatase
TEE 2 A EBROBERCIER Uico BHBFOMITOWTIL
ERHEBOERRRE L 1T727

By Table 2, Fig. 2, 310im Lico EFOAE
EHECHIBRRC RIS, I, B E R R
#ffé@f,;&k%@@%ﬁ%bhoT%kzyH&
2B T TH B, JRRIC > THOmMY: phos-
phatase JEMIZ AT 525, G-6-Pase 13ir LAEKTD
EE A RER AN HR L, & OmEEREEO N EN R E)
13, WG COBED LR—THDOk, MBIl T
Fig.3 @3 & <, ik phosphatase [EHEIIEG DHE
DT A L, £ R EEmliRO%E
Ih 2B TR TS BRCHOlo ERIEHE
AR 2 BRRIL UDTHEE RO TE T DA,
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Table 2. Change of Acid Phosphatase Activity of the Liver and the
Spleen in Mice Infected with 0.05mg of Bovine Tubercle Bacilli
(Ravenel strain) Intravenously
Acid phosphatase activity : meg
. (converted to whole organ value) of
Organ weight (mg) liberated phosphate P or PNP by
Time after Body below-indicated tissue
Group infection weight -
(weeks) () Liver Spleen
Liver Spleen
G-6-P* PNP-P** | PNP-P**
Immediately before 16.1 970 9 1, 600 8,245 1,305
1 19.6 1, 330 97 2,793 11,970 1, 503
2 24.3 1, 790 120 4,564 11,635 1, 920
Control 3 25.3 1,670 120 4,926 10, 855 1,560
4 26.3 1,730 110 6, 050 12,975 1,760
5 25.0 1, 400 100 5, 040 11, 200 1, 500
6 26.5 1, 830 110 6, 588 14, 646 1, 760
1 17.0 1, 200 130 3,180 9, 600 1, 560
2 19.3 2,070 350 5,382 21,735 6, 125
Infected 3 24.5 2,130 370 4, 857 18, 105 7,770
4 22.0 2,000 380 5,015 26,000 9,120
5 17.0 1, 650 480 5,150 26, 400 9,120
6 21.5 2,000 450 4,000 26, 000 7, 650

Note: * G-6-P (glucose-6-phosphate) at 40°C for 15 minutes.
* PNP-P (p-nitrophenyl phosphate) at 40°C for 60 minutes.

Ziui Fig. 1 o8& & BigDT, (L UDDOREEEMN
L Aisd, TR CoMBEBRIES 8 ich DT
H55,

% 2

KERRY: L BaME: phosphatase EMEICDWT O — iR 1Y
REEL, CEABBLIITRD wdITh, Z ZTiigER
WCHEZEBR L DWW COARR TS 2 &8T5,

YT X o TN R i ofgtE phosphatase 1%
YD LF7T 5 L, B onwTo EBRoFT RS,
FleinETODEL OFREZEOREDI DDA THEE
RHETHH 523, LTDOFEBEAWMFNEFILELAY
ThHbDo ZZIRNOMDHREM R BT 5, 1) MEE
NICHEEEC XA EERAFISh T 5 & 5 TR
FCHEDOTFETH BH, FE% B O E&YE phosphatase
WL, < AR - PSS 5 EE o TEEET,
Zh b Ok 0.1~0.5mg DILEICAT T2 L133F
2Bl L LAEGHORBEITEBREE B %
DIEWDHR N E WS TR S B Do & IO TRBIFE
EBAFHERTH B, 2) Wi, BEEEYE D AhiE
PR R & OBERIESES EAT5 &£ 5 TR
MTehHrh, ZHIZESEKRILTZODEELD D,
—OILERER, BD VIR FORBED Y WET B
DEEFEEY, Lo— XM EHSICLE =R V¥~
BotD, v SECEREERTAER ED 5 2%, 3)
83 OFREMY, BRYT X o T B YE phosphatase 1EH:

DEHEAZBIRINCHIET 5 LD 2 & THOT, &
ML Z DEEFRTEWICDWT D ““heterogenous cell pop-
ulation ”” 2 Ji#t & L, #EEEYLZ © population o
HBECEN R 52 5 BEZEHT 5D TH B, bhbh
DHEFBTRNTE, EEEITBEAERM D T 150~200
%EAL, EHRMEhE LTHRELED2TWLBDT,
T DR DOE K LAY phosphatase FEMERS M i fa &
R LB ELHBAEND BTHA D, DT Lk
G-6-Pase {EMERARCHIE L 5 BFc B\ ik, £E
Az x| & LTo Kupffer BN IE < 5
&, ELDTHHNEMRAE L bh3, Lo LEA
DRI CEaY: phosphatase A3EAICHE in L T
WE b EWSRIEL 7ol SO DEENFE I
550 ENORBEE BB HE T 5 2%, FoFhut lyso-
some [ZE#E3 % ““particulate enzyme” TH L DT,
AL SRR S LT A NETH A 5,
HPIREAYE phosphatase JEM: RAIL, ML & kK
JRYIZ D BEF R E TIE 70 H01D, BCGY, H 37 Rad
LB Xhd, Hibk H37RvD, Ravenel Rz & 5 kg
DHECHERII—F5WEETH D, T BN Fo5hae
CADTHOMEAE LT Y, BB ESeE
ZEARDHDOT, & OBREE EAIL, R s
FAEAROEEDO—RE L LTFRAS DT 5
5 ino BHEIEEROBRII—H AN b ORI DX T
RPN DT, WHAWAEREIREE M TT, BN
RCEDEMMEOBIFTTTHUNERD S 5, AL, *
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DX 5RO —FEITLDEE L B,
& E

=V ARCENT, YT fE 5 Bk I phosphatase
O %, FR OB WTHEL, »olics
T B REEBOWER L OBREGR Lice FFEEMaS
sk glucose-6-phosphatase {EMEITTs LA T @ & A
wR LI, MAREREEL OIS — % B phos-
phatase JEHITREC LT EA L, BEOWMEMEO%E
IV BT TRERERELR Lo L LE D52
FERNMEIEL, B FEbT 2 oh T, EHEXIEFE
TR EMZER Lico & DBERENME RAE, HWARM
REE Lo —REEZ 2 5h, FF, BOEKXKIZ OO
Mo H oMM X >TL BB Ih b,
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