(FAEmFHE $26% $6%5 367-3715H, 1977)

Pneumocystis carinii ¥ X 08 Pneumocystis

carinii Bl I1<B3 % W%
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Preumocystis carinii (LT Pc LB&FC) % oppo-
rtunistic infection DJFFE L LTHEBE SIS X H ik
DTKTH, FRCHRET, EMEEEOREREORE L
IZZDEEEIBEL TW 5, Hlx1E, Simone e al.
(1972) /PR AMIFEO T 123813 2 FETRE DO H 1
PEVZ Z D Pneumocystis carinii fitiZ® (LA Pc fitiRk &
Wi) 2HITFTWB, 7z Goodell et al. (1970) %,
MEERR 2 2 LB AN O BE ORI 4 EIC Pc &
), WEEDOHELILL LTWS,

B4 ZBEIC Pe iR B#E I Pyrimethamine +Sul-
famonomethoxine (PRM+SMM ¢t HgiE) ##&5-1,
THIOFRF & BRE L TR (BE5, 1975; HHS,
1976 ; HED, 1977; g b, 1977), —F, Fxid
[RIF] & FIRRICEERINETR # fHE+% Trimethoprim+
Sulfamethoxazole (TMP+SMX LB&EE) 2L T b
PRTER LTV, BEFAIVRILECHREN S
O 27DT, EF Ty bEAWTIREEREZTV.
ZO%EE2 PRM4+SMM &l L7z,

MR VICHE

{KE 150g R OHE Wistar 587 v F29PLE BV, Z
NE3~5E 7OV A ¥ —r —JIAEL, F—%
NTEBE L. 175 —C05 LRI CbsbELEBED S
FFE L, 7Y 24PLi1358 2 [A]50 cortisone acetate 25mg
DETERETV, SEETICES MERLEFH T3

ARG AR, —BB5E (2440325) o
WP EZITITbhi., TLTHTLZETS.

Z )

7= DEREKICIZERT b7 A 7V v &#50mg/dl DE|E
TRAL, BB X UEREIKIE B BB E¥, FEE
EEOMEETEE 1 BIFHAI L7z, FEERBALA#36 R BICE
TL722ED Ty hOfiD R v 7EBARIZ Pe #HRHIL
Te W s BIREREBHIA L7z, TRRP b cortisone #5-1%
DSz, UL OELEO T EOHEARL L, £X
7> T /2 cortisone FH 7 v % B,C, D @ 3 F#HiC
S, WREOBRERBIR LICRTMSTH D0, T
FZ7 7 €7 2 2KEIRICRE L TE RO #RE L
7o, HBOBRICL T 7 €T T LKEKRO A % Rk
B L7-. PRM 15mg/kg+SMM 300mg/kg 33 X X TMP
100mg/kg+SMX 500mg/kg 133512 T v MR LK Va2
LDso iZHY 3 28T, MW NEEHAROKIN FiE)
BXOSE (#F) YT 5, 200 HERE 1T
Tctk, HEEOTETD Ty MEFZLIRD 3 HEETHM
L7z,

1) BEROX A YLEEREVIERPO VR M T X
ZHE(EED, 1974) T, 1,000fFH5A THIE L 100 1
FHicR o ohs 4 ~8HD FTETPIIME (intracystic
body) 283+ 5V 2 M & % 4 BRPEZEME, T72bb,

grade 0: Y2 FHFRD e\,

grade 1: 2 RS 1 ~191H,

grade 2 : ¥ 2 M EA320~49H,

grade 3 : ¥ A MEASBOELLE,

2) HERYIH A% Gomori’s methenamine silver
nitrate, Toluidine blue-0, HE 7z ¥ D5k T LEE
i L7225, %D Hikix Hughes et al. (1974) O#fis%
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Table 1 Schedule of experiment

Rats Therapeutic treatment

Body weight Cortisone treatment

Group Number Drug Dose(mg/kg)

(Average)
A 5 182 —* —*
B 7 146 25mg twice a week —*
C 7 148 25mg twice a week #gﬁ% 3(1)8
D 8 153 25mg twice a week ##gl\l\//[l)lg égg

* not given,
%% Trimethoprim+ Sulfamethoxazole.

¥ Pyrimethamine+ Sulfamonomethoxine,

Table 2 Grade of Pnreumocystis carinii infection in Group A rats (Control A)

Grade of infection obtained from

Number of cysts per gram

Days
Rat No. survived 1 *k
ung smear

lung section#

of the lungs (X103)##

1 S* 0 0 30
2 S* 0 0 385
3 S* 0 0 70
4 S* 0 0 17
5 S* 0 0 2
Average 0 0 101

* Survived through the experimental period, then sacrificed.

**  Standardization by Yoshida et al. (1974)
# Standardization by Hughes et al. (1974)

#% Standardization by Ikai ez al. (1977)

HAEL Liz, Thbb,
grade 0 : Pc DD NNV D,
grade 1: 2 OSBRI it BBE O KR O KRN,
ERMEENICS Y, SERIEORS bz v b
D,
grade 2: V2 FD EHLL, »oftifavrve T 7 —
DR BREED AT RIERE 7B 5 H D,
grade 3 : fifIND T2 b D BAFERIZE L, FEOK
BEMEAT IR R SO RIS &R T 50,
3) BADEBRLMEVR MVEREICLY, MBER
lg B DOUVR M EERDEB L, ZOHEORKI
BRSO (1977) 2 BWEShicwn,
B &
1. A%t (Control A )
ABDSIED T v Mk, ZLHHSELET, cort-
isone ¥ tetracycline HIARIELE X T Wi\, o
TRHBL DR, MBEOERPKET LRI £FIER%

LebDTHD, ZOMBFR2ITRTML, Mizzy
AR SO EAHE, Pc 3t Eh$ grade 0
THOD, YR VEREET272L T3, filg
122,000~385,0001# (3£ 101,000f8) » Pc #RH L
. BENRET v NI AWERYRERT bOL
W5, BE X OCARMIZET 2B ERRIC oW TR
BREDTFETH S,

2. BZf (Control B Ef)

BE#ED 7 ILiX cortisone 54T\, 2 oMERYLT
B -8 tetracycline 5 x 72 25, JREEHKIIEE LT
Wig\, RIITTRTIL, BRETLRVWERTT S L
DAL T PLH 5 IEAS 8 JAMINIZ L Lz (BET-=R71.4
%). ELL 5D Ty b Po BREFRE XFIFITT
T RE v FEARIZ BT 5 grade DEHHEIL 1,
MU EATIZL2TH Y, fiilg 0 ¥ 2 M
101,000~1,670,0001E (F#3633,000{8) Tdh-o7-.

7 v b+ No. 32,3313 D% $225 5 ULTAEEDUT:
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Table 3 Grade of Pneumocystis carinii infection in Group B rats (Control B)

Rat No. Days

Grade of infection obtained from

Number of cysts per gram

survived lung smear** lung sectionZ of the lungs (X108)%%
35 44 0 1 101
15 48 1 1 575
31 48 2 2 612
13 50 1 1 208
11 56 1 1 1,670
Average 1 1.2 633
32 S* 2 4,546
33 S* 2 2 10,520
Average 1.5 2 7,533

) okk & k% see Table 2.

Table 4 Grade of Preumocystis carinii infection in Group C rats
(PRM+SMM treatment)

Grade of infection obtained from

Number of cysts per gram

Rat No. sgsgljed
lung smear**

lung section#

of the lungs (X10%)%¥

18 42 0 1 196
20 42 2 2 4,139
24 45 0 1 100
19 53 0 0 1
Average 0.5 1 1,109
16 S* 0 0 1
22 S* 0 0 2
25 S* 0 0 1
Average 0 0 1.3
*, KR E, ¥ see Table 2.

3L, DT, cortisone FHEHIFIN S HITEW 2 Pc D&
PBRELEL, AFUFERICBITS grade DIEYE
131.5, MHBEIFERCRIT B ENIZ2 THY, ¥ X b
ERHE: THilg MY 4,546,000~10,520,000 f& (SE¥
7,533,000f) DR MERM L, F£I0RMBAE
FARICHBIL TR FOBEIML T CIREED S 22 %
3.

3. C# (PRM+SMM J&eie)

CEDOTILD T vy Md PRM+SMM #EEdRoinE &
BELUFETEE LI NV—TThD, F4ITT-TE
2, 4PCAFETL, SIEAEEKRTETEEZOV (BB
TR57.1%), L 7Z4ALD Ty bD FLIZDONTH

%L No. 20 BEED T v MCILET 3400, £3 D Pc
DFEFEL, PRM+SMM HEX) Tholkc L Hlrah s
25, flod 3Pk grade $0~1ThH VY, fililg Hv D
VA FH1,000~196,0001E (SE#599,0001E) & BREfIC
H U7 <, PRM+SMM DiE#EhE1 = bz,
Sk EDOV3MLDT vy b (No. 16, 22, 25)
¥, 47 PRMA+SMM b &hicicw  Bbh s
2, iR Z v FEAR X UHBRYAEAL LIT Po i3tk
HEh¥, #E£2 MERKEICX2T$H1,000~2,0001E &
FERWITOET, TOMEITAFHOBERLET Yy MeRITD
Pc 3k 9 0720, $£>T PRM+SMM 0 3HEiiEH
ERANE Pc ZIZIERBS DN TE % LEX
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Table 5 Grade of Pnreumocystis carinii infection in Group D rats
(TMP+SMX treatment)

Grade of infection obtained from

Number of cysts per gram

Rat No. Days

survived lung smear**

lung section

of the lungs (X103)%%

8 40 0 0 12
27 50 1 1 182
Average 0.5 0.5 97
6 S* 0 0 1
7 S* 0 0 35
9 S* 0 0 0.3
26 S* 0 0 4
28 S* 0 0 32
» 0 0 0.7
Average 0 0 12
*ORE B B4 see Table 2.

Table 6 Therapeutic effect of Pyrimethamine+Sulfamonomethoxine (PRM+SMM)
and Trimethoprim+Sulfamethoxazole (TMP+SMX) on the experimentally
induced Pnreumocystis carinii pneumonia (summarized table)

Group* ., A B C D
P (Control A) (Control B) (PRM+SMM) (TMP+SMX)
Number of rats Died/Used 5/7 4/7 2/8
Mortality (%) 71.4 57.1 25.0
Average Grade of Rats died 1 0.5 0.5
P. carinii in lung
smear** Rats sacrificed 1.5 0 0
Average Grade of Rats died 1.2 1 0.5
P. carinii in lung
section Rats sacrificed 2 0 0
IP)xverag.e_pumber of Rats died 633 1,109 97
. carinii cysts per

gram of the lungs Rats sacrificed 7,533 1.3 12

(X10%) #%

* see Table 1.
** £ 4% see Table 2.

5.

4. DB (TMP+SMX J&#EED)

DEEMDSILD T v MM TMP+SMX %2#5 Liz /v
— P THBEINIOHTHE LTy MI2IET, EER
1325% LB bIE 2o 7o, L 2EDF v b (No.
8, 27) %5 % No. 21D HZRRLEED Pe ML
TW52 No. 8D FITABDOBIERGLL Y L4072 #%>
Tz,

EHIREEDVL6END Ty MIWFI LR &7

A - RO AT, £ MERBEICED
TRHEZ SN2 Z20EITFh LD ARV EET
HOZLERLTND,
UEDABOBREEELD-DONE6 THD, Ty
BEL, BREOMERLEBRLTHD L, CHTADLD
PRM+SMM #£E5#Tix, IO BRFICIET LB
BNTIED F v MTEED Pe B & iz, F
¥91E7231,109,000fE & ¢2 L 5 B#E (Control B) X V%<
ROTWEY, AEDOVTEENEERTE-BEHETI
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1,3001& & B #£ 0 F3{#7,533,0001H @ #16,00053D 1 i
Pc 2B L, ARE (BLER, BEREEZTT) XY
LR LA THoI L ERLTNS,

D#t bt TMP+SMX BERTIERPTHLEL
7-BET Control BD 6 43D 1, RIESZREETE005yD 1
UTieEd L, ThbEFERH2EHO b o L &R
LT3,

£ &

BIE Pc iR OHEEZHNLERR XiC X 2SS
Bk S il 575, KED Center for Disease
Control (CDC) Z4% - 7-EHIH, HEEF2E o
e &N7-DIF33.5% T, THIZZDOHT Pc 2 LA
BB L7cDix 81 % T H 5 (Walzer et al.,
1974). 2O X S ICBHHE b AL LTV S L i
ZBEWRIEETH 52, b H—2>OREIRED FETD
%, HERDLEDRIER L STV % Did Pentamidine
isethionate TH 52, FORWEH X BRICED LR,
L2 bEER L DO INLY (Western et al., 1970 ;
Wang et al., 1970). —J% PRM OB T8
EBTIP X h (Frenkel er al., 1966) FD1k, H7ip
) DEFRBRFIVRESh, Bx b TR0 ERE
L7- (Rifkind et al., 1966 ; Ruskin and Remington,
1967 ; Kirby et al., 1971 ; Redman, 1975 ; &t b,
1975 ; HHS, 1976, 1977 5 g5, 1977), L LZ
NHOEAINTFRLLPENTEAFLIZL W, &2
5 TMP F19764E X D b EN T HilREh 5 X H i
Z3eYl

TMP iz SMX 2 Yo¥nr7 7HlLnE&F L LTH
WH L, HIEOERAHRICEEANCER L, MR
bacteriocidal RZIFERTEI ML L TWD, 7
7% dihydrofolic acid ARRPERIZ para-aminoben-
zoic acid DFEFIAERIE LTHEA L, TMP i PRM
L [AkEic dihydrofolate reductase IZfEM L dihydro-
folic acid %% tetrahydrofolic acid ~M&iT%[HE
+T5. AFIFED 77 AEER L UBRERICEN TS
%5 (Schiffman, 1975), 72+ 5 (Kontoyannis et
al., 1975), 7 #)N27 (Baikie et al., 1970 ; Marc-
ovitch and Norman, 1970 ; Maderazo and Quintili-
ani, 1974 ; Nitidandhaprabhas and Sittapairochana,
1975) 2 Y OHIE Rt 2 F 77 X~ (Macleod, 1970)
CLEMTH S,

% 7- Pentamidine X V¥ YV —<=®D, L TPRM
N=FVT7RrF Y FIXvOHEPCHNSERA TS X
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912, TMP GH1 4 FHEO R iU LTHATH 5 2%, Bk
i chloroquine-quinine-pyrimethamine it o> B8k
<7 VTR LTOERPALFED b TW3 (Martin
and Arnold, 1968 ; Canfield et al., 1971 ; Clyde et
al., 1971). &5z Kandil (1973) %, 36%DKEY —
Vav = THEDBEICHA LS L, BAVTRELER

BN O EMELTWS, ¥ XY I XVIE
IZoWTh TMP SRIDEZMEL TR L 7z BiERY: b
%5 (Maier and Piekarski, 1976). Seah (1975) i k
XV 77 X< Efie v A& v, PRM 4%l TMP
BRIOMEEERL, TEIXEZTH P, BIEDOH?
ERTWBLEHLTWS, L2 L Norrby et al.
(1975) 1%, 6ADHRME bV S IXEDEEL 1
£HOMBIRMEIRER 2 BT 2 XKD BE I TMP &%
BhEL, R TEEEPIELZ1LERLS 6 AILERT
»Y, ToHIZiZ PRM AFIEE#% I BR LR
DIFILE EFRTHS L BEL, /o TMP 5%
BRELCLIFACOVWTLERGETWENTH oL #
HL7. TMP » PRMiftEDo~Z I TICEHTH 2
REBExAbED L, U TMP »° PRM &< [F—
DIERBFERF b Tz Bbh s,

TMP A%|D Pc iRiCx3 2 F %L R L7 Hu-
ghes et al. (1974) DFEBRTIX, cortisone FHE-7Z1F D
7 v hOETIZ PciRMFEELIzDITH L, TREHIC
TMP 50mg/kg & SMX 250mg/kg % #5- Li=gETD
FeH 1T 36 %IZBE Y, & BHIT cortisone XE-BAIRDEED>
5P TMP+SMX 245 L7z BTIIed BEL
ol

F7-EEREI L LTERI T { Hughes et al. (1975) %%
INRD206EHE L TWS, T4 TMP 20mg/kg
+SMX 100mg/kg %5 Uiz 14 4O H T 12 A3EK
L, TMP 4 ~ 7mg/kg+SMX 20~35mg/kg %##%5-L
7o 6 D A BNTRR LIz LR U T

Lau and Young (1976) iZpk A 8 41z TMP 960~
1,200 mg/H, SMX 4,800~6,000 mg/H ##&5 L, #
JRHEARED 1 Fl&BRE 7 4% 5 BICHR\BDHONT
LB L., FDfhic Gleason et al. (1975) % Pe-
ntamidine & TMP &&|% #:H L7z 34D N2 4054
WLl @mE L,

% 7= Hughes et al. (1976) 7 Pentamidine & TMP
BRI ORRE LT B 2512, EHH0—FDEKTS3
AFEREREEZITY, b UERISEAT LSk ofhl
YV Z B L) HEET3TAR AR LICHT, RiE T8
%, HRETIIN%DIRRETH Ol L RE LK.
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EfEo X 5 i TMP 32 O {E AR PRM &I121E[H
CTHHE, o PclafklL RIERIC SO A HR)
ThHDHE, £HEINED PcfiRicxT 21RBHIEY
FEBROBED b R TORECH R 2T RIE N2V EE
bhs, 7z TMP OFix PRM X V< (Meyers
et al., 1976), TMP+SMX & &l0oFEM I KFEEDOF
N7 P RIBBETH S (Salter, 1973 ; Frish, 1973). &
DX iz TMP+SMX A%k, BWER 472 < Pc i
RIZENT, POAFLESTHHOT, SHbHEI
BNT PcfliROIBHFICHESIO DL EX D, Fix bEE
234D PeciREBEICHNEZTH O/ EMIC oW
TR TS,

BIrHic Xhi¥ FDA (Food and Drug Admin-
istration) 12 X > CAAIZ Pc fiRicx L THWAEN
BN L DETHD (Hughes, 1976).

% &

oL b D E T Prewmocystis carinii Jiifk O EFH 3
LSHEMOBERERLTWS, T DORROREANIRENR
Pentamidine isethionate 33X U Pyrimethamine & 9%
N7 sHRIOEKIRACERTERY, Thbid, biE
TIRAFLHE, 2525 Trimethoprim & Sulfa-
methoxazole DRFINZ DOFRICENRZ L2321V,
POLBRETAFAREL 827z, £ITT v MCERY
CZOiRERLRZ &%, AFlL Pyrimethamine+Sul-
famonomethoxine &&|% ¥ 5 LIAHIIR & BRET L
7o, ZTORREBERNT B L RO TH 5,

1. Cortisone bEFEH bE 222 BEET v b
Zh, bhbhOBERLZEV R MERIEIC L >TIHK
F oD P. carinii R S, ZHE T v MTBT
LWHERRLEZ OIS,

2. Cortisone # 5%, RAFAIZ 5 X ool BEH
WIETER (71.4%) %#7RL, P. carinii DY A NOED
RO @ L & b, BEREERLE.

3. Pyrimethamine + Sulfamonomethoxine JR¥##EE
ERWTE, BERLOVEL B7.1%), ¥ Mb
1 fl &RV TEERRRD 2R L,

4. Trimethoprim + Sulfamethoxazole {BHRHETIX
HURPE HITEL (25%), ¥ A MEOLFEHIIED L
7z,

5. EEOWETEEANIR LICE L W P. carinii ZhFE®
HY, L CEMIGAEZOVTHEREGZEE TS L
AHKIFEF VA A BEERGED Yo 2L Yo
CETRIEEBRILTE S,
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The combination of trimethoprim and sulfamethoxazole (TMP+SMX) has recently been
known to be effective not only to several bacterial infections but also to toxoplasmosis, malaria
and Pneumocystis carinii pneumonia. This combination has been put on market of Japan since
1976, and is only drug for Pnewmocystis carinii pneumonia because pentamidine and pyrimetha-
mine are hard to obtain through an usual route in this country.

Prior to the clinical application, the efficacy of TMP+SMX was compared with pyrimetha-
min+sulfamonomethoxine (PRM+SMM) in experimentally produced Pneumocystis carinii pneu-
monia in rats.

As shown in Table 1, the rats of group A were not given cortisone nor therapeutics, and
those of group B, C and D were given cortisone acetate 25 mg twice a week in order to pro-
duce the pneumonia. The rats of group C and D were then treated with PRM (15mg/kg) +
SMM (300 mg/kg) and TMP (100 mg/kg) + SMX (500 mg/kg) respectively. The therapeutic
treatment was initiated at the 36th day of cortisone treatment when Pneumocystis carinii was
first found in lung smears of some rats.

All of the rats in group A survived through the whole experimental period, then they
were sacrificed. As shown in Table 2, although they were negative for Pnreumocystis carinii cyst
both in lung smears and in lung sections, they were all positive for it by cyst concentration
technique (Ikai et al., 1977). This shows the latent infection of rats with this organism in the
animal house, and also shows superiority of our cyst concentration technique in detectability of
the cyst.

As shown in Table 3, the rats of group B showed high mortality (71.4 %) and numerous cyst
counts (101X103—10,520X103). Furthermore, this Table shows that the cyst seems to increase
in number according to the term of the cortisone treatment.

The rats treated with PRM+SMM (group C) showed less mortality (57.1 %) and less cyst
counts (1X103—196X10%) except rat No. 20 (4,139X103) which seemed ineffective by unknown
reason (Table 4).

The rats treated with TMP+SMX (group D) were low in mortality (25 %), and the cyst
counts were also very low especially in survived rats (0.3Xx103—35X103) (Table 5).

The fact that the cyst counts after therapeutic treatment were frequently less than those

in latent infection (Table 2) suggests the efficiency of the drugs mentioned above.

(31)
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