Piromidic Acid o X®f, KRB G52 )
EEZMET 4+ A 2 B O L DEEKRIGH

& R #
18 gk A e P
7= S S B S
F 3 A B

(FBFn 46 £ 7 B 29 HEZA)

FARILFEEEF b 5 Piromidic acid®® (LT, PA
LHEEE) KOWT, bhbhiZYX s o fiEh, *
REOEBREEKNABY ©H5 B-Hydroxypiromidic
acid, Substance N 0 #iEH, =6 RAEGHEERBEY
DHBEERBEC DWW THE L, SENTAHKGEH OB
BERRE L L CRELRZNET 1+ A 7 BCRF ML,
TORABTRE D AREERCHERALLDT, TOK
BMr@ET+s,

BT  X7ZXCHT Bk

PA DX 5wH b LS B LR O BRGNS, &
MY T B RANRBILILRE MIC) o H#EFLLR
BT, &L ORREOWTO MIC LEFHEIC LS
BIRZROEH D Eic, HREDLIINE L O TH
D, LTFLIBHAOE LN THRVWEFBLEHETHT 4
AZCED 4+, — e EDBMOBBBEENDLRTHK
CERFRCH LT OhARELDOTIHAR L, HUCH
EINTCEREMETO MIC #HETS = b 2% B RARS
ZUBREOHMNEE L DhB, bhbh!™ X, HE—F
4+ A2 (single disc) %2 EREMUEL S BT, 1L
FHER ORZHABECDONT = O e OFELTE
7oo 4ENE PA @OWTHAENBER I W % 2, &<
CAFITEGNEERBYI BRSRC K E HETS
LEZLhBOT, EERBNEIEETEIT 4+ A2D
BT OWTH & SRS Lo

RBRMHBOVCRBREE

HHh: DX D X 5 IR OB EKREREEH (RtET 1+ A

y)ﬁi'gﬁg, MUELLER-HINTON Q?}E) W

Heart infusion 300 ml
Casamino acid 16.5¢g
Starch 1.5¢g
Glucose 2.0g
L-Tryptophane 50 mg
L-Cystine 50 mg
Biotin 0.005 mg
Agar 15.0g

Distilled water 1,000 ml
pH 7.4 NaCl 0.8%

5% M F fc ik IETRm

#EEK : Fig 1 R T X5, BERREORRITK
BIENBNEEL DRSS 18 B 112 Bix AT

FIRZEC LB MIC (% : EHF 0257/ RRF,
400, 200, 100, 50------mcg/ml ¥& [ & 75 O FERFHEE
ke, BESRLL, 2w -PROLBHEGEL, &
KM cm? H4h 103~10¢ FER, 2w =—TPROPL
BFWEIL cm? %) 104~10° BECHEBL 7o, 37°C
1 16~24 BeiEEER L, WIRMCREEILREZREL,
# 6 EEHE LB EOSMTHE O 1/4/2 kb EiR
?&% MIC ﬁﬁk LTCO

F 4 R EORKEFE : P 85~90 mm DFKI~
by IIC s 20 ml PO L, KPRED o #
RKEizw=—0 1~2 AS&FEEY 1ml OREKXEL
i broth KBBL, 7 FyHE, BAMEOHEIT
D1ELEY, HEH ~T7 4 AVR, VYFRRE %
REARLIZED 10 B&HEREY 0.5ml RBL, €
D1H&EEY, 1BHOERERECHsEL, 20 HEE
DK FAEEAN, @D 3 THLTHECHET e &
DI LOEEERITEE TIE cm? K1) 10°~10* BE,
BETIT 104~10° BEDOZ L Lad b T o

FLAIERRBOTHEDICERL, 16 RKIRIER
EREYWUETS (FBE.

FERFAR cm? 3b 100~10" BECRECEYEEL
T, 3~4 BERICRIEFAOMBE LI-HE, 5~6 KT
FFOHBLESACSFTCHETS (BEE.

WEEO 1/10 BECEYEEL, 27°C BETHEEL
<, 16 BRCPRIEFIA BT, 24 ReRILIPCRLIER
DOHE L Eke oW T ORI IEF% T 5 GBEH
E)O

BRIFAOEA - BRorhEhokikic IoTEHbh
7P FAERYERA 2 FE» LEHIL, FHEYRDI.
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Fig.1 Microorganisms used for constructing regression lines and their sensitivities
against the mixture of piromidic acid and B-hydroxy piromidic acid (I n
lgMIC=log 400/2
0 X No.of log 2
rganisms strains 13 12 11 10 9 3 7 0 5 4 3 ‘2 1 0
Staphylococcus _aureus 20 IR ; | E |
! epidermidis 9 o [¢ ey ele
* Diplococcus pneumoniae g 3| e . .
« B-Hemolytic streptococei (GroupA) /0 3 |ee oo oo
« O-Hemolytic streptococel é o s .
% Enterococel 7 ! .
s# Corynebacterium diphtheriae 5 s (o
%% Hemophilus influenzae 3 L |
# Neisserla gonorrhoeae 2 |
Escherichia_colf 3 oo |* .
Klebsiella 4 . [ .
Cloaca 2 | .
Citrobacter / .
Salmonella 4 e ¢
Shigella B . o]
Serratia / .
Proteus - Providence 5 hd . .
Pseudomonas _aeruginosa /0 oo oo o .
Total 112 282 J4] 71, 35 I3 88 44 22 11 055 028 Q37 0067 0.034
MIC( so-called MIC by fhj_zg-fa[d agar dilution_method ) i
Agar medium © Sensitivity disc (Modified Mueller —Hinton) agar /DH 74
Inoculum size ©  approximately 10>~10Ycn’
£ " 10*~ )0 erm® on the blood agar
%% on the chocolate agar
x B KW Fig.2 Effect of ratio of PA and B-Hydroxy~PA on MICs of the mixture
T4 RV ERROK .i;faphﬂ.ure;zs — ghigellau cocsc0o0e
ol RS, ceerenees
FROEEAGRERENR B % & LTz B-Hydroxy  kiebsellas —— ﬁrl;;Zzos/iePer«'dence e
PA 2B T 5, bhibhdd, PA 3 ot BHy-  goot, 17T g

droxy PA L ENERDEOSHEER X T /e D
oo FDOREMETIZ PA L B-Hydroxy PA o413,
ek 2~5: 1, JRePCik 1:3~25 [BH T 2~7:
1 BEOBBENL bhie WU 5, AFIEEROBEIGE
ELTIE, B RREREYE SV CHERREELD
han, ZhbERCTERECEROER ST ML,
ThZNEER, REEOMER R IXOMLERNEDCH
BThHs 5, LicpioT, MiFETmEH & R OEH
TEERE, BFHCIMmEF & BB A O FEAIE IR E A,
FOBEKRMREELETHLDEEL DR D, LiciiDT
MR E RPBEOFRME, F72ixmmAd & BHFEE O R
DIEEYERE N ERDFCBIRT 5 TREEARZ W &
Bbhbd, 4 A28E LT, ChbOEAREY DD
BEXBCRIATIDENRDS 5, EEEORE HHEHY
L#EEE D PA: B-Hydroxy PA % 1:1, 1:3,
1:4 LLEBREWE, TR ENBEHMOF ROV T D
P % HBRRES Lo

PA, B-Hydroxy PA B&H® MIC & (= R (FT&
8 Tibd Fig 2 WRT X5 20 FROEER LTH
£#0 MIC ZERFEHRFRETHE Lico ThEh Bk
LEEYWTINRDERDDN, BAWTIZ £ O H
1:1, 1:3, 1:4 OFRIZKREDOLWHALNA bR,

ratio of combination
P I | !
Btfydroy-PA 0 i 3
400+

200

100

ElS
097
F AR EEXFRELCOVT : ChbDOEEES%E
w35 & PA p B-Hydroxy PA © 1:1 DEAYT,
AEI G O EATE Y B BEREL > 2REkER
BhHLELDRI, FFDOEDOFT 4 A2 FERELLT
1z, RAPEEEEO TR THS 100 meg/ml BELT D
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Table 1 Statistical analysis on the relationship
between MICs and diameters of inhibition
zones obtained by the single disc method
of piromidic acid, B-hydroxy piromidic
acid and their mixture (1:1)

Strains employed

Staph. aureus 4  Shigella 2
E. coli 2 Salmonella 2
Klebsiella 2 Ps.aeruginosa 2
Cloaca 1  Proteus-Providence 4
Serratia 1 Total 0
Agent l\cﬁtgf Correlat-ion Simple regression
obtained|coefficient equation
Piromidic acid| 80 0.910 | D30.57 o8 MIC
p-Hydroxy D=34.50—
piromidic acid | 20 0.926 11. 31 log MIC
. ) D=30.76—
Mixture(1: 1) 80 0.938 10. 27 log MIC

Table 2 Influence of adding sheep blood at the
rate of 59 on the MICs of the mixture
of piromidic acid and B-hydroxy piromi-
dic acid (1:1) obtained by the 2-fold
agar dilution method

Basal medium : Modified MUELLER-HINTON
(Sensitivity disc) agar pH 7.4

Strains employed :

Staphylococcus aurveus 40
Salmonella 8
Citrobacter 2
E.coli 16
Shigella 6
Klebsiella 8
Enterobacter 4
Serratia 2
Proteus- Providence 10
Pseudomonas 13

Total 109

MIC oE» k%IRRT 50 meg/ml SHF A HYTHS
ZEN, FHERTRELIDbhis,

FLRYEEZEFO MIC LHIEMAEROMEK : PA
Hgh, B-Hydroxy PA Bifh, WEo1: 1{EAHD 32
ZZXhZh 50meg 30, 54+ A7 (ER 8mm) &
EEIRT 4 A2 ERITIR, HIEFAERE FREC X
% MIC OBfREERICRD T, £0 HEHHENT
B Lico FofEEE Table 1iRT X5, Wih
DFE L MIC LEHIEFORCIIFES IR R DD
h, ¥BAY® (1:1) #AVEEACS, BMckL
ZOMEBEMET 35 WO HANRA bhishDic, Lic
MHOTF 4+ AL LT, BEY 1:1) 2AVTER
HEThRVWEEZ DRI ZZTUTF 1:1 0R&Y%
AL LTHVBT 4 A2 BB L,

mEFzMD MIC {EICRIFTHE : Table 2 12r$ &

Ratio of MIC

Number of data

with blood .
< without blood > obtained
4 1
2 37
1 58
1/2 13
1/4 0

Geometrical mean=1.19

SHEHER VT, B7 47V v A VENRY 5%
b, JEmmMOBED MIC [EOEE% B L, 5% MM
T, F#5 1.19 BEC MIC [EOEBIE Tt &E X

B%’Lﬁ:o
EEHROAR

@B 6 M, Mk BERT 2ECH T CTE
L, FRFNOHEEDIEIEFEROTFHEL b & Do

Table 3 Statistical analysis of the relationship between MICs of the mixture of piromidic acid
and f3-hydroxypiromidic acid and diameters of inhibition zones

Method(InCUbation time) No. of data| Correlation

Regression equation

Range of deviation of MICs

in hours obtained coefficient expressed as rejection limit*
Conven- Approx. 16 hrs 630 ‘ —0.939 ‘ D=31.61—10.99 log MIC | (3.2~0.31)~(3.3~0.30)
tional Ap?gg;;'yfé‘)hrs 81 [ —0.938 | D=40.50—14.39 log MIC | (3.4~0.29)~ (3.6~0.28)
. 4 hrs 140 ) —0.589 | D=20.08—5.87 log MIC (6.1~0.17)~ (6. 4~0.16)
R 6 hrs 104 ’ —0.692 | D=25.70—8.32log MIC | (4.8~0. 21) ~ (5. 1~0. 20)

Rejection limit was obtained by the formula : j:to.os‘/Szyx (1—{——};—}- (®—2)

where, y=diameter of inhibition zone
_ log MIC—log 400/213

Tog? +0.5

)2

Sx?

)

t= T-distribution coefficient of STUDENT
S22=Sum of squares of deviations of %

SZry=variance from regression line

* Where MIC corresponding to the diameter of the inhibition zone is taken as 1.0; @=0.05
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Fig.3 Standard curves representing the relationship between
0 the MIC and the diameter of inhibition zone
5{)} The mixture of piromidic acid and A-kydroxy piromidic acid (I:I) 50 meq
Disc: 8mm in diamefer; water absorption 002710.004
Conventiopal method /
usual determination (over-night ; about 16 hours
. incubation ) ~==""TTTmmmees S
4018 delayed determination(about 24hours incubation)---4 K
{ 3_ Rapid method with heavy inocula @
[ 3~4 hours incubation =-================- 3 S
rs, 5~6 hours incubation === === ===m==-m-== 2 ; <
[3 =
NpE: =
N o
[ S
3 =
L ® =
] =
3
20r
10f
J

g.25¢ I
787654 3 2 787654 3 2 937654 3 2
1000 100 10

570545 2 9376543 2 9376543 2
] ol 001

MIC (7F/ml)

DV, FRBOTRK LRI HERE B BRI, &
e X MIC HEREEBCE Y, K20 KRN
DT MIC LFEIEFEROBRGRY AT 1 KERRE X
OHHBIGRE % R 7= (Table 3, Fig. 3), D, HFR
i X 5 MIC i3 X &w#ss L PA, B-Hydroxy PA
DEM, FRXZOFMTHDBELVERR LI, &
RZOBERTNEZ Lk, #E PA, pB-Hydroxy
PA DE&% MIC 0.1 mcg/ml LT -CHi» Tl W&
FHERTEDREN L DhicZ & TH b,

T4 R7ICEDRBHATEECONT
EEECRNT, 16 R CREC TS 7o (kM
PAHEBELCHBERHEE, 16 B TES kL IEMAH
Bed, 24 BRECHE LB BEHEDOH # % A
W, MIC Z#ETE BT TH 5o

FECBEZ M2 55 fodic 0.1ml OWBEEAIC 10 B
SEEECHEYBRECEEL, BEERKY2LY, Z0

1 ASERRERTFRECH 7 AEETHE-ELT, 37°C T
BEL, 4BEMEUPRCEEEPOME L CHEIRE 3
~4 BRI O E#R T, 5~6 R CRAILFDO BB LB aT
TAE 5~6 RO T, BREMEEAZ YV —=vI T
BT ENHERBDLITTH S,

Flogiggk (B Ricl) *EEERELCERERC
Fa4AI BT, REUFEBR % & 7x 5 Primary
culture sensitivity disc O X3, EEEE Y HE
THEDRCEER EARHD DT, WECTESIE
IEFOHB LB UT, bbbl 3~4 K
B, ME 5~6 B, BHE (16 RRER), BEE
(24 BEREIEEE) OVWThh R HEA L TRZHEHRETS
CEMNFRETHH Do

FRHEECOWNT : AF 4+ A2 EOEREEYRET
B, R BRIcTNTOREOELEHIRI HO~N
Pl OFEREY, EHEFAOR (¢=0.05) ¥ HH

Table 4 Range of deviation of MIC values of the mixture of piromidic acid and B-hydroxy
piromidic acid (1:1) obtained by the 2-fold agar dilution method

No. of organisms employed

No. of multiplicative test (N)

Rejection limit* (a=0.05)

100 strains of bacteria

100(-‘3&)

2.57~0.39

6

* Where sample mean is taken as 1.0

Rejection limit=+ Sto_o,\/l +%L_

SR2
S : for sample standard deviation obtained from the formulaJ%

V2
R : differences of MIC values in the multiplicative tests repeated 6 times : <. /M)
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Table 5 Piromidic Acid © [ K & B
No. | 2 B | BEEER MEFHRE | |y T gt
wi  ® gz e [BF @0 [ (FoE)men
TC >60 -—
CP >100 -
1 % B E. coli Si  >400 - (500 4)
27) | BEREERE | OT.60 |\ R |2 S0m | gy o O g | —
& 73 NA 10 H
PA 6.0
TC >60 -—
CP >100 —
2 R A E. coli Si >400 - (500%3) .
42] " " | 6Xx105ml | g TR i v - M L
NA 12 H
PA 2.0
TC 6
cP 14 H#
3 % B E. coli Si >400 — (500X 3) ;
52 " §&7% " 11.1%109ml| g M 15 [T x7R AR 28M ) —
NA 5 H
PA 3.5
CER 6 H
SM 15 +
& #h KM 4
4 O ;s %‘%
275 | G2 | |5 b | € >100 — -G0S | 2EM | —
& R TC >100 -—
Sulf >400 —
PA 3.0

* 1y Disc 3 (MIC mcg, u/ml KZHORE)

PA 3 PA+4B-Hydroxy PA(1:1) 50meg €87 4 27 R X 5{E

¥ — 1 <10%/ml

LTEE L, Table 3 WRTHEINZ bhico W2IE 5,
BE L LTOERFER 2 EHFREORRBELYRF T2
BEIRT, TNTOERFR 2 fEHREC X 5 MIC fEx
F—EkicoWT 6 EFOREL, TOFEKT L OB
BErRBA LT, MIC HEORERBEOREIEA O 17 2K
¥, Table 4 DR’ X bl

WEL, EREUENTIRNTEA—TKL, FF1+A2
HEFM DO FHE L b MIC fAS, TRV 2 EHRED
ERAE R LRI EA TS DT, BERHBILRL
Hie L Bbh b h, WEEOFEEREOEL LIEET S
L, BT 4 A7 EOKER, BRI 2HBEHFREDOLH
ChHBERL, BKNRZHNEEE LT HHRE
Buobhs LHEIRI,

B Bk fE AR B

OE¥RAKATEIS B, PARBRMCHERL, €

DI ER DT 4+ A7 BEEDOWT BN DT,
EhERT (Table 5),

WFhOERA AR OHEIGEEL E 2 bh b PA Bk
D7 G AEHARE X 5 BEORBRIUETH Y, 401
LABHORMMN L by, 51k 2:BHBERE
RLto WThDIEFITS ERDF + A 27 K X 5HE
AFIE R OB E M TS HET D DI HEIL DN

% #

F 4 A2, FREVEDTHKWERZHEEEE L
TiX, FERIIZ L A LTS IRHIC R 5 R i (MIC)
wRDT, BERERAOIFEL LT\, L LAEFHT
FOTTEERB e T 5 BHIR S OHE L, EORH
YEAFEFER LT b bRt & A KERCH
T REEMENERREREE LTI DREETHS
5o fo& xi¥ Acetylspiramycin # 5 DERREVREZ
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BEE LTy, FREERB Y THS Spiramycin &
BT 1+ A7 OFERNREBENEBbh b, SEKRNORE
Lol PARowTit, TOFEFE®RRBHE LTD
B-Hydroxy PA BN ENTED, FRLBERBAT
W EOMBEEBEYBAF TS LBTRETH B, £ T
Phbh?ir TLC-Bioautogram iz kv, PA #r &
DOME, K, B 2w T EERES YO SEERE YR
&, B-Hydroxy PA OEHMRHEWE U <O BEEELHE
BFsLibic, MAEKATHD PA L oRELER
DB ENTE Foo £ DR, 1M1 Tk PASS-
Hydroxy PA, jaydcixk PA>pB-Hydroxy PA, R
Tix PA<B-Hydroxy PA THDlc,

RIEFIEH O EBEBIGIE T H 5 IREER, BIOE2
HITIE & % 2 D5 JHEREGRE D & 2 W R3 5 (L gtk
DEIRIL, T OFEBEBALOFREF OEMIBE, 7
bOLRBEBRGDOBE ML RP, BEERGEOBA M
R LEHAERER, BRYFCERTSEEZ bR
%o

VWi 5, PA } B-Hydroxy PA oRE&HMN 1:1,
1:3 1:4 CREDOHENABER—EHRA X RT&
2, ERIICAR LD bR, £ Tl 1DEAWET 4
A2 GHEEHFEL L TFT 4+ A2 EOKE%1T 7o\~ Single
disc LRI TAHZ EHTLIDBE ZENTE T,

HEic PA 5 OB THOIRHEGSE O HE
1L, RF 4 A2 ECTRGICERZMER T EN LD
bt

1) PA B ERFOEERELHEET 5 DO BTIET
4 AZ¥EE LT, PARSIU - OEARNTERERBY
RFFCEETHRZWT + A7 OFEREZEY L EZ,
BEtw oo

2) FEEEOBEIGIETH 5 REBEL, BERGROB
B HrcoT, EEMmP, Kb, BHPOEEDEY
M KB 3 5 PA, p-Hydroxy PA oM 1:1~4
BELEZDhI,

3) WHWHEOBAMKIZ1:1, 1:3, 1:421LTh in

vitro FiE N LOWHE A2 P T AT KET R D
hichoic,

4) %z T PA L B-Hydroxy PA o EBREEW%
EBETHT 4 A7 EBHR L1 Tivhb, 18 & 112 #
TRAWCTOHEE LEROBEEL LT, HFRE MIC L5
4 A7 BRIEMAOBEGRERT I RE R HE %, 1) 1K 16
Refss g oM@k, i) 24 BRI HIE O BIEE, i) B
EEERC XS 3, 4 REEHREO 4RMREE iv)
AR LT 5 6 RfREBHTERTIc > 6 REREEE
DR AT OWTHBIL, Single disc DO IT % Fo Lo
DB ENTER, ¥, KF 4 A2 ERRTHERE
EZhb, HFREOLHE B U ODOHE Lic,

5) FF% 4 AIDORBBPFECHERL, WITh R
NARLNII, TOBED fFEEEE 1, Lo PA, B-
Hydroxy PA £H0D5 + A 2 CRZHE®RL, KK
T+ A7 ENBERBEL LTERLEL DRI,

X ik
1) &R #: HEOERERARIEREE L LT
DRZ YT 4 A7, Chemotherapy 9(1) : 50
~67, 1961

2) KANAZAWA, Y.: Clinical use of the disc sen-
sitivity test. Antimicr. Agents & Chemoth.
1961 : 926~942, 1962

3) KANAZAWA, Y.: Single disc method for MIC
determination. J. Antibiotics, Ser. A 19(4) :
175~189, 1966

4) &R #, AXF|k : Piromidic acid o g,
FE RO (88 1 ), Chemotherapy 19 (5):333
~342, 1971

5) SHIMIZU, M., Y. SEKINE, H. HIGUCHI, H.SUZU-
KI, S.NAKAMURA & K.NAKAMURA: Piromidic
acid, a new antibacterial agent : absorption,
distribution, excretion, and metabolism. An-
timicr. Agents & Chemoth. 1970 : 123~128,
1971

6) SHIMIZU, M., S.NAKAMURA & Y.TAKASE:
Piromidic acid, a new antibacterial agent :
antibacterial properties. Antimicr. Agents &
Chemoth. 1970 : 117~121, 1971
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STUDIES ON PIROMIDIC ACID (REPORT II)

With Special Reference to Sensitivity Disc Test and its Clinical Application

Yuraka Kanazawa
Department of Internal Medicine, Niigata Railway Hospital, Niigata, Japan
Tosuio Kuramata
Department of Pharmacy, Niigata Railway Hospital, Niigata, Japan

1) Piromidic acid has been appreciated to be applicable to the urinary tract infections as well as
the biliary tract infections. In the treatment of these diseases, it is considered that the concentration
of active substances in the infected tissues, i.e. active levels in blood and in urine in the case of uri-
nary tract infection and the ones in blood and in bile in the case of biliary tract infection, play im-
portant roles. According to our experiments, active principles of piromidic acid in body fluids were
unchanged piromidic acid and PB-hydroxypiromidic acid, a main active metabolite and the average
ratios of them were about 4 :1 in blood, about 1:10 in urine and about 3:1 in bile, respectively.
It was considered under these circumstances that the mixture of piromidic acid and B-hydroxypiromidic
acid might be one representative at the ratio of 1:1~4 if only one ratio should be selected for sim-
plification of clinical tests on piromidic acid.

2) In vitro antibacterial activity of the mixture of piromidic acid and B-hydroxypiromidic acid was
almost similar at the ratios of 1:1, 1:3 and 1: 4.

3) On the basis of these results, sensitivity discs containing piromidic acid and B-hydroxypiromidic
acid at the ratio of 1:1, were prepared. jCorrelations between minimum inhibitory concentrations by
the serial dilution method and diameters of inhibition zones by the disc method were repeatedly in-
vestigated using 112 strains of 18 bacterial species. Then the linear regression curves were drawn
for the following disc methods ; 1) conventional method where incubation time was about 16 hours,
2) delayed method where incubation time was about 24 hours, 3) rapid method where incubation time
was 3~4 hours with heavy inoculum and 4) rapid method where incubation time was 5~6 hours with
heavy inoculum, respectively.

4) Piromidic acid was administered in 4 cases of urinary tract infection and was effective in all
cases. Infecting bacteria isolated from these cases were all determined to be sensitive by means of
the disc method above mentioned. The results indicated the usefulness of the sensitivity test using
the disc containing piromidic acid and B-hydroxypiromidic acid simultaneously for the laboratory cont-
rol of chemotherapy with piromidic acid.



