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BIOCHEMICAL STUDY ON THE HOST RESPONSE
TO TUBERCULOUS INFECTION*

2. NAD-ase of Tuberculous Mouse

Ichiro TOIDA, Fumio ANDO and Setsuko YAMAMOTO
(Received for publication December 26, 1966)

In the preceding paper (Amer. Rev. Resp. Dis., 94 : 625, 1966), one of the writers reported
the elevation of NAD-ase activities of liver, kidney, spleen, and lung of guinea-pig infected
with tubercle bacilli. In this paper, the metabolic changes of tuberculous mice were reported.
Mice were infected with tubercle bacilli intravenouslly and enzymatic activities of their tissue
homogenates were observed successively following the course of the infection. NAD-ase was
assayed according to the method of Kaplan’s KCN method. Acid phosphatase was assayed with
p-nitrophenylphosphate as substrate. Succinate dehydrogenase was assayed with triphenyltetra-
zolium chloride as electron acceptor.

As shown in Fig. 1, the enhancement of NAD-ase activity was observed by tuberculous
mice as well as tuberculous guinea-pigs, but the degree of the elevation was much less re-
markable by the former than by the latter. Repeated experiments under the same experimental
conditions gave the results with fairly good reproducibility as shown in Fig. 2. NAD-ase, acid
phosphatase and succinate dehydrogenase activities were all enhanced by the tuberculous
infection, but their variation patterns were linkely to be independent each other (Fig. 3 and
4). The degrees of metabolic changes were compared, after several strains of tubercle bacilli
with different virulence were used for the infection. As shown in Fig. 5~7, the degree of
metabolic enhancement were not found to be proportional to the degree of virulence.

From these experimental results, the writers discussed some plausible mechanism of NAD-
ase enhancement by tuberculous infection. Also, the writers stressed the necessity to follow
the whole course of the infection as possible to understand the biochemical changes of the

infected host.

BRI Lt b X, BRI Z B, BR amide adenine dinucleotide glycohydrolase(NAD-ase)
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BLHE, BREERL AP 5— VBRERLE
BHESRE L OLER, REHHTINBREYTLIRE—
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NAD-ase {EH : 3 & [{ U5, 0.1M B -
w7 7—(pH7.0)0.5m!, FR+EEL - %— + 0.2ml/,
& 0.2ml, 10-2M NADO.1m! } b B RILHE % 37°C
30 s7E, 1.0M KCN 5.0m! #inx T RIG% 1E,
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Acid phosphatase jFit: : 0.1 M EefE-Ny 7 7 — (pH
5.6) 1.O0ml, HFM x€L%~ 1+ 0.1ml, 0.02M p-
nitrophenylphosphate (disodium salt) 0.2ml Y b 7
ARICH A 37°C 30 7#¢iE, 1% NaOH 2.0ml % jnx,
e |- p-nitrophenol 1= X BB DORMAEY 420 mu ¢
HEFER LI, AMUMARK © RIGK i NaOH % Z-time
TMZIcbDDERTZ v 7 il & L oo BERLEMRIT
# moles (p-nitrophenol 4:p( &) per hour per mg (&
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Succinic dehydrogenase jEft: 0.1 M g Xy 7 »
— (pH 7.0) 0.5ml, FA®L%— 1+ 1.0ml, 0.1%
triphenyltetrazolium chloride (TTC) K¥%# 1.0 ml,
0.2 M succinate (sodium salt) 0.5ml X b7 5 RIGH
% 37°C 10 #EL. 7 + v 5.0ml iz THERL
7 formazan %, 3,000 rpm 3 433E{k U7 EEO#K
A 480 mu ThH {1 T formazan »%E&H L7, suc-
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Fig. 1. Comparison of Guinea-pigs and Mice
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Guinea-pigs and mice were infected with 0.2mg (wet
weight) of tubercle bacilli, Hj;Rv, intravenously.
NAD-ase activities of their lung (x—x), spleen
(o o)and liver(« «)were assayed and compared
with those of normal control animals.

Straight lines : guinea-pigs, Dotted lines : mice.

Fig. 2. Reproducibility of
NAD-ase Enhancement
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Several independent experiments were repeated under
the same conditions, and the two extreme results of
these experiments were shown in the figure. Female
dd strain mice were infected intravenously with 0.2
mg of tubercle bacilli, Ha;Rv. NAD-ase activities of
their lung and liver were assayed and compared with
those of control animals.

e :lung, o :liver, — :Exp.1, ... : Exp.2.
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BDERIIZD 22900 — 7 OIS Lice Tihbb
YU X 5 NAD-ase fGtko ERL, —EDERSE
HFTTIRIERACHEHETED bh, ZDOERAD Y~ 2T
B CIRERED 2~3.5 %, HTREHEOY 2fE:
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3) MORBMROLED) L DBYE

lysosomal enzyme Dft3E ¢ X T 5 acid phos-
phatasefE 4 » , mitochondrial enzyme T}, % succinate
dehydrogenase {& % D &G X 5% )%, NAD-ase
DEFHE FTLTRE LI, ZhHLoRBFRSRA—FH
TL DB L7-EBD 5, NAD-ase D 3545 L [ LRRED
BHREA L O TEHT B LD ORI, K 3, 41
RLICE 3, b 3 20RBFARIERIT I OTNT
b ERL, H5REOME LLER LR LY, K
DEECY — 7 1ZETHHICINL Y OThr LD,
FTELWELT LI BB Tk ie 227,

4) HWo®EN

HgRv, HgyRvy %3 E4% P T 50 meg INH per m/ i
fittic Lic HeyRv-INHR, BCG, AZUASHER B & %
BAWT, TEHREFAULETEREYED, BHKEOD
0.4mg (BEE), TOMOKD0.2mg (BEE) ik
BRIEERE Lo & DREHeGME T BCG 3 XU HyRv-
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Fig. 3. Changes in Liver Metabolism
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Female mice (dd) were infected with 0.2mg. (wet
weight) of tubercle bacilli, H3;Rv, intravenously, and
their liver NAD-ase (« «), acid phosphatase (o—
— o) and succinate dehydrogenase (x——x) activities
were assayed and compared with those of control
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animals.
Fig. 4. Changes in Lung
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Female mice (dd) were infected with 0.2mg. of tuber-
cle bacilli, Hs;Rv, intravenously, and their lung NAD-
ase (+ — +) and acid phosphatase (o o) activities
were assayed and compared with those of control
animals. Their lung relative weight (lung weight per
body weight) were also determined (X« Xx).
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Fig. 5.
NAD-ase
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Female mice (dd) were infected with 0.2mg. (wet
weight) of Hg;Rv (.oe-o- ), of Hz;Rv-INHR (o o), of
BCG (- «) or 0.4mg. of Kurono (x x). Liver
NAD-ase activities were assayed and compared with
those of control animals.

Fig. 6.
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See, the footnote for Fig. 5. Lung NAD-ase activities
were assayed and compared with those of control
animals.

IHETHRD &, K% 358E © BCG 82.1, HyRv-INHR
221.3, HgRv 191.2~268.1, Bk 352.4 THOts,o

M5 6RLick>ic, EEROEWE B bk B 3§
DFEL, DR HyRv-INHR R o 85 & 4,
NAD-ase OEFHORE L HHLITIZHED KEVERZ
72, Whd HgRv @ X A BBOFE O TED)
L7co BCG REFTixhF, Mtix & NAD-ase ER DO~
2B OBE LD I WEL, RO 130% BEiC

E mA2E B4B

Fig. 7. Virulence and Liver Acid Phosphatase
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See, the footnote for Fig.5. Liver acid phosphatase

activities were assayed and compared with those of
control animals.

Tg“f&ﬁ‘of:o
K 7 /R L1zfF®D acid phosphatase Dig4 4 I13IFqH
BOZENED LN,

% =

BIY TiX e ® v MCOWTEEEYC X 5 NAD-
ase DEFAHRE L2, = v 2 TLH, B WO
NAD-ase EHZED bhic, AEEYER LT RAED
REHEYBEE LSS, <7 A0RMEHTIELEy b
CHE L TR B 552207, 2D LIXHEEOEHYD
AT 2RZIUDEY BT 5 5 X TO—D2DFH
hhEeEZ OB, ABEOHSIET Tz Windman 59
NBEL T3,

R—EZH, F—tk5l, FA—&E, R—RAE&ECH
Wic, FA—&k R—EHElt, A—EREOHEYRA—K
RAKTRHL, ORICIEREN B O RBHEE L X R
ELTHELENRHGERE L iR LEE, EHEERD
R RECIIL 5BEDBIILHZ LTS, ZOED
ERE LTRHFINIBEDOHBM T NAD-ase DEE)
ARB BN, Lo LERORLREIIE, RULAHK
TTOERTHIERZ LEThNL LR, FHRBPOE
B> THIFEXEFHBE~DEE L L bR B DT,
WAHWADEBRIC X BRSO E, DB MER
DU, 5B VITEZEDO AW AH hE S DERD
Wi L OBE, BEHEXY L SBRET 1 ORER I
LTh, REPED L O ECHRET DIz LoTHDR
RCIBFEMN I LB D, ZOMOERICITRGBOEE
BB TRERMCEET S Z LR L E T2 3
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NAD-ase » #}#f7 L CHFTiZ acid phosphatase, suc-
cinate dehydrogenase jE{##%, JfiCi% acid phosphat-
ase FEMEEICIHE L 2RE L, Zh SOBETHDRICIX
HHBEOBMIIA LN, TLCTT LR E Tk
f¢hyDtc, acid phosphatase (3 phagocytosis ¥ B L
< lysosome DEFER T H D L XN Tk H, succinate
dehydrogenase | mitochondria iz % v> T electron
transport system D—TH5HZ LA 4 b T\ 5,
NAD-ase (31— NAD v~ Lo RBESCEEE5 T 58K T
o, TOEBHTOMELEZRLIAL » TILT
Vo HOBREAMFMERDOYP O RBR L BT S
LI LT, BRIkt D NAD-ase LR
YEOIHES L T5RARE, LT LRI L2
B, WL O DRBFARNTLITFT L TEET 50 Tl
W knb, REEEORVF LUWMROBBR L V5B
FORLLOT, ThHOEPHEHP LTIz LiX
Ao Thbo BEFOMAAI LA B RE AL DS
b, BUEHE L OF L Mlao B L 0B cd
LABVORERYL LTI DL 5 fk@HEEO LR RS
5hDrEL b D,

acid phosphatase »\fERS U Lo C L HTHZ L
KOWTRT T E L OXBA S D (FTH#D 05| A3TER
Z2H), bhbhoRBRERI L L LIZEFE —FK Li
#ER Y L succinate dehydrogenase {EMEIC DT,
Chaudhuri 9 12V €y FOBTXETTS AT
GEBER, BTIBoc BR, Kato 59 X=v 20D
FCET, Allison 59 (3w 9 ¥ BEEEZMAR T Ok
METFL, Obic kH, Bekierkunst 57 1k<w AT
ZE, Allison 58 Xe +OFRMEMER TIE, Segal?
By RFF, MTERLZhEhBRELTED, R
¥bELThHB, VA D EREKIE T, MELY »
TTC #:CEEETA2HEL TV 20K L, bhbh
BELUHET LA ER ¥R, ZOERIIIT X
DLRPOBMEIDERCFTRT DL EL DN D, &
I NEE'O 1D M ZDHORF LR TH LT LT
W5 X5 ZAEME L LT tetrazolium, ) {iz TTC %
BUWbZ L OFENKRMEIC LB D0 Lititl,
FBHERCTHLAWADEK O Y X 5 NAD-
ase DEFE LB L THD L, HIERPIMETREL
haBhoRE L RUEBHORBE L ORITIX, 1XD2E D
LRI RS biieh Dt YV AL ENLEY PO
Boge, BipoREH L RPED L ORI 2BED
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