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An enema containing beclomethasone dipropionate (BDP), with a strong anti-inflammatory ac-
tion and few systemic side effects, was prepared and a pharmaceutical study of this enema was
performed regarding its clinical application for the treatment of ulcerative colitis patients.

The enemas were prepared by adding BDP ethanol to an aqueous solution consisting of 1%
methylcellose, and this was divided into 50 ml (containing I mg of BDP) doses in plastic syr-
inges. The pH, osmolarity and specific gravity of these enemas were approximately 5,100 mOsm/
kg-H:0 and 1.0, respectively. The mean residual concentration of BDP in these enemas (n=6),
preserved in dark under refrigeration at 4°C, declined to 93.4% after one week and 85.6% after
four weeks, when compared, to the concentration determined immediately after preparation. Al-
though the residual concentration of BDP enemas, preserved in light at 40°C, declined to 93.9%
after one week and remained almost constant thereafter, the crystallization of BDP was observed
the first day after preparation. Furthermore, the stability of BDP in the enemas was reduced by
adjusting the pH of the enemas to3and7, but it was improved by adding methyl p-
hydroxybenzoate to these solutions.

These BDP enemas were administered to three patients with ulcerative colitis. An improve-
ment was seen in all three subjects regarding both the clinical symptoms and blood data (values
related to inflammatory : white blood cells and C-reactive protein). In addition, the disappearance
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of side effects was also confirmed after administration of BDP enemas to two of the subjects
who had developed such side effects as moon face and edema with prednisolone enemas.
Based on these results, BDP enemas were thus suggested to be effective for of ulcerative coli-

tis.

Key words
droxybenzoate, ulcerative colitis

##

BRI PE K & (Ulcerative colitis : UC) % T & ¢
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1. ®%E

FFEORBIZIE, VTubtr B AR
'V (Sigma Chemical Co. Lot. No. 74H0455), X
F A — 2 (FEFEALHE T3 Lot. No.GAO1 , 350-
950cps 5 2 % in Water, at 20°C), /354 F &8
BRAF L (HEMER), BAkLx ) - (F
HECEW, BAH &) #Mnz T+ o BDP
DERICIE, 6 «-AFLTL F=VU 1Y (Sigma
Chemical Co.) % NIZ¥EHI'E (internal standard : 1.S.)
ELUTHWE, X% =0, 72 MY, B
FUZOMOERIL, REHRR LR -,
2. BDP EBRD A%

BDP IR DBHE, HILE TOMANLE
BLT, MPAMAETS 1 %xFLtlo— 2k
BRAER N, 72, BDPHAKICHETSH 3 7-
%, BDPD I &/ —LEHR (4mg/ml) % 345
L, Z0D2.5ml % HEZEKHEE (115°C, 30min)
LCHEBIL1 %A F L0 — 2 KIEHL97.5
mZMA, 72X F 9228 —5—%HNT+
SR L T —I2 L7 (BDP #8520 ug/mi).
AR BRI, Y oy v 4 2R —
TN 221 EEO50m (BDP & LT1
mg &H) TOHEL, VY VY DOEEAIRER
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TERALE. kb, ERROERIIHERD TG
HLFEICE%, BDPZEIIBDPDONHETH S
TunFLLs (AEZ 529 8K) 2 ) —L%EM
IR L THBLL 22 ERKRY O UC BEAND
RG2S Img IZ3REL 7.

3. BDPZBBRD pH, BEEH L URFERAE
BDP 5D pH & &L, pH 4 — 4 — (K
HER, HM20E) & @&EEd (7 P23y 24,
Model 3CII) #&AHOTHEL 2. Z 5612,
4 DILiE (0.22,1.2,8um) DAY T T /T4
LA — (Bt o — 28 E{%25mm: HA 3
)X 7) %F\VT BDP EBRE M 2 AE L (5
BERERI2080), BohAEFDOBDP ERA T
LOHPLCHEIZK DBIEL 2. Z OJEW = £
2, 7404 —-DfLIEL D & K& VBDP K T4
TANE -G ENEDEREL T, FhHK
HOBDP DNEAMAHE L. kb, Tk
2k, AlEESSICRICHRORD T 4 L4 —T
ME L -850 BDP BE A, RYIDAHEPRE L
FIFRICTCH 72 &5, BDPDT 4 L& —
ANDBRFIIEEAE LN & AHERL 7.

4. BDP ZBRDLEMRER
BDPEBTRA DD Y ) ¥k, HXRETS%
T, 1R 4 CHEFT L 40°CHIAT (A@E LT THI30
cm) D25 TTHREL, A% IHEME TR
BEICEBROMR A AIRBR T2 L 812,
Bk pH, HE (V) Y VOHEEARED),
W BDP & &4 HE L7/, BDP EROHFEIC
i3 HPLC % FHW 7=,

5. EBASD BDP DEE(L

BDP 12 KA T x 2 7 L ERAL A AR o) ¢
BZEAMEENATHABY, 22T, BDPEM
BROREMIZKIET pH DEBIZ OV TRETT 5
7-%, EIEERIZ0. INERR L 0. IN KER{LF F )
LERMUTCpH 2% 4 3 & TICHABIL, BRI
IBDP BB ARIEL . £/, NI 4FFVRE
i A FL &ML (0.15, 0.075%), BDP DK
EMEC RIETHEBIZOWTRET L 7=,

B, 37X FVREABHBAFNE, 1 BXF

v u— A KETRD BB ZRML 7-.

6. BDP ZIB&+ D BDP DERE

EHT O BDP D & i Stolk 5 D H Y % —
HIBIE L TIT - 72. BDP EBE 2 ml IZNIEH#EH
BD6a-AFALTL F=unar20ug, DWTH
@i (x4 /- K=3:1)3m&MATH
L, 20204l % HPLC 1 7 HIZFEAL 7=,

HPLC ¥E 3B REEKA I u~v b5 7 LC-
9A, RHEBIZEHET KIE SPD-6 A £
L7z, ALk, AF VLV AZXAF—-LE (250X
4mm¢) |2 Nucleosil 5 CisZ S L THW . B
HiE13239nm, 7 7 4188 1340°C, RIS 1 ml/
min IZERE L7, BEMEIZAZ /- 1K (3
1) ZHw/-. BDPEBREIX, 7u~vbts 74 L
ICBH5N1S.EBDPOY -2 EIDH L DK
B, RERIT, MAREDOSBDP ¥ / — L
ik (0.5,1,2,5, 10mg/ml) 0.5ml % 1% X ¥
L — 299, 5mIZIRMU THBL -8
%, B LR CAER AT - TIER L 72,

i, 187+ REEFEBRAF N & ERRIZE
MUZ-BADBDPDERTIE, 874+ F VKA
EHAFLEBDP A N T4 L THEET S0
I, BEEE T = b LIk (1 01) OR
WAE W,

7. UC B#H(Ixt7T 5 BDP EBADEA

R KFE R RS — s FH @b o
UCERE3IZLEXRIC, BDP IR AR L /-,
BE T RTEMABREEO UC T, 2413 PSL
EHMOHBEM UC TH D, PSLIEBROHE IS
PESEHERARBIL TV, ZALDEBREICA v
Tr—LF-avey #87%%, BDPEEHE
(1mg/50ml) (pH @& L, RELKIEARM) %
1 H 1 BIgEERTNCHEBMISEA L 2. 5 HRIE
2—4 AR L L7z, BRIRADRIE, RER, AR
BRTR, RREL L ERTERRREME TH 5 A
kK (WBC ) & C-RIstk# v 732 ikBR{E (CRP
), BXOVBHERHORRLE » 5, RAIVAKEE
AIZHIE L 7.
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1. BDPZRB&+ D BDP EE %

HPLC D2 1< b4 5 L1247 5 BDP & 6a-
AFNTVF =/ (1S) OFfFFERIZA 4 5.5
& 45T (Fig. 1), BDPORMIZ K > TES
N7z R EA I3 BDP B2, 5—50 ng/ml D &iBH
TIZITERMZ R L 72 (Fig. 2). 72, ZORER
& VTR U ekt 2 5 Il L 7384 0 JlE i o
CVIHIZ 2 %L T T, BRMRRIETH -7, &
EFRF(S/N F10)1d, 0.5 ug/ml ThH - 7=,

2. BDP ZBROMIR

BDP 5K (S H GO REMED & 5 ik T,
B pH 1349 5, & E 13 #9100mOsm/ke - H,O,
WEHIZWL 0TS - 72, fL1R0.22m D X ¥ T 7
YIANE—-TABLBE, AHO BDP E
ERERR P O0BLL FIE T LEZ Eh s,
BDP ¥ HICBE L T A A REM MR 2 h
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Fig. 1. Chromatogram of Beclomethasone Dipro-
pionate (BDP) and 6 « -methylpredoniso-
lone (I. S.) in Blank Enema Containing 20
ng/ml of BDP Using Apparatus and Chro-
matographic Conditions Described in the
Text.

72, ZZT, MADIBEDOA YTV T 4 L4 —
EHOTRESME#HEE L7 (Fig. 3).

AW T BDP R T OB AL, K TR0, 22
pm BUF 2325.3%, 0.22—1.2 um #357.3%, 1.2
pum BLEDLT.4%THhH -7, 250, BRKHD
BDP DK 71813, K#BAH 1 um Bk Th - 7=,
3. BDP IBROEEY (EE, pH, 8)

BDP EGHRA D D2 ) v U % 4 CBE R & 40°C
HHFT D 2 SetF TIRTE L 72384, MIRAFR G T o
flDEE L pH L, ARG SHEME CIZLAL
RO SN -7, LirL, 40°CHTRTE
T, A% HE & EEN 2 mm OFIRD
R BlEmE ., ORI 2EE £ °HmL
TEDORIKIIIT-ETH -7,

Fig. 412, BDPER & 2 & T CHRAFL -
KD T BDP & BOREMENL 25T, &
HERZ, AMERE100%E LTRDZ, 72,
HEARRHE, BBROA SV ) v O IR
BLTHOHRIL 2. pH 2B L 2 Wik (pH
5 @4 CHATERAE T i3 (Fig. 4 (a) @F) , BDP
DFRAFRIZHMEL 2 8H TFH93.4%, 48E T

C=8.573R- 0.002
r =1.000

Peak height ratio (BDP,1.S.)

0 1IO 2I0 3'0 4IO ?O
Concn. of BDP ( g/ml)

Fig. 2. Calibration Curve for Determination of Be-
clomethasone Dipropionate (BDP) Concen-
tration in BDP Enema (C). R : Peak Height
Ratio of BDP to 6 « -methylpredonisolone
(LS. .
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Fig. 3. Ratios of Particle Size of Beclomethasone
Dipropionate (BDP) in BDP Enema.
(mean = SD, n=3)

85.6% MK T L7z, — /i, 40CHIFTIRTF T Cid
(Fig. 4 (b)@Fl)), BDP D fF% 13 138 H T93.9

(a) Dark storage at 4°C

100 Q:pH7
@:pHS

@:pH3

901

801

701

60

Residual percentages (%)

507

AN\
A\

VAR T L7228, ZO®RIBIEFET-ETHo7/2. &
¥, 40°CHIRTERAE T OB 4 38 H OERBRE DK
mEAEE LV BB E % FOWR D BDP RIE
AHlE L 723RE GERER) . LR BDP RE
ZHIREIE (20 ug/m) OFIL1/10TH D, — I,
BHAEBOCHEROBREIIHFFE LD 25D &L -
7-.

4. BDP EBANDKEMICKITT pH DR
pH 3 IZFH% L /- BDP W5 %, 4°CH3AT (Fig.
4 (a)[JEN) % & U40°CHAFR (Fig. 4 (b)[JHD D 2
TR L 254, 2% BDP DRI A
Bl h, AR 2EH THREFERIIMNS0%IZIL T
L7z, &7, pH7 O ICHE L 2154 (Fig. 4
(a) (b)) OHN) , MfRGSRIEL S, pH#HBEEIT-
T\ BDP TR (pHS) & 0 & B AFRITK
otz A0CCHARTIRIE F T, T XTORKTH
SO RS S h s,

5. BDP EFBRDOXEMICRIETRMBOZE
Fig. 512, pH7 IZ3% L 72 BDP {EHHKIZ /S 7
T REERA FLEIRMU, 4°CHiAr&40°C

(b) Light storage at 40°C

\ R

Weeks

Fig. 4. Effects of pH on Stability of Beclomethasone Dipropionate (BDP) in BDP
Enema after the Preparation in Dark Storage at 4°C (a) and Light at 40°C(b).

(mean £ SD, n=6).
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BT D 2 &t THRE L 72354 D EB 0 BDP
BROBNEIETRT.

INTFFUREEEAFARMCELD , R
AL & BDP MDA F I RMIED 72 h
EOEPo 2, BMBEEOBNHRBEER
L, 0.15% D35 4 L REFHR A FLOT
T, 4CHATIRTE T BDP DRI HB%
4 8B TI%LLETH - 7z (Fig. 5 (a) @F) . 40°C
BIFTRTF T Cid, T RTOLRMETRSON R
oMz,
6. BDP FBRDERAKINE

BDP MG % STERIIZH S L - % R (Table
1), WIS HHERIKO®D, mEDONLkL &
DEEHRIERD B FZELRD SN, % 7 KBRS
RICK2%E - VS ADBELER XN, KiE
VAL RS ERIR R A, &% M.O. T WBC
fill »* BDP M55 £ FH BT 0010, 8 X103 /mm® A & 4
B A% D5.3X10° /mm® N, #FEMM. Tit
2 [ % T CPRE A1 ¥ 3. Omg/dl (n= 3)
2 50.6mg/dl (n=2)NEWEMNED 5=,

(a) Dark storage at 4°C

methyl p-
hydroxybenzoate

604 | ®:0.150%
Q: 0.075%
50 - |:| : no addition

Residual percentages (%)
o™
<

PSL {508 Tl A ARERSR 21 4 & DBIEH A3 38
» 6 Nh7z 25EHl (KS., MM.) Tid, BDP EB%
CEER, BHEHOHAS R XN, 2FEHTH
BABGIE & 72 IR EA ST S I -,

% 3

UC X & § 3 RIEMRERICHNT 5 CS HD
RIS A AR RS HEE YRV e
FHEAFIE TR & Iz UC DRBIEEHR? 12
KT, BRE, HHEFITIIERBIRE LB
DIONTHED, Y5V ALT 7 ¥ OV ONAR
R INICPSLOFEBOGH %17, ERET
BYIF7VANT 7YYV EPSLONRE LU
PSL DG (20—40mg) OHFA LTS & LTn
5.

CS AlDOEBREDOR ML, Brk5Th s 2
LD OROREIHNTHRAEL, Lrspe
756 DRINE A A %0y (PSL TIRBEOHREDH
/49, & 50344%%) 2%, 2EHEEROR
BBPENZTETHS., LH L, BINEND LN

(b) Light storage at 40°C

A

]

40 1 2 3 4
Weeks

Fig.5. Effects of Addition of Methyl p-hydroxybenzoate to Beclomethasone
Dipropionate (BDP) Enema on Stability of BDP in Enema after Preparation
in Dark Storage at 4°C (a) and Light at 40°C(b).

(mean * SD, n=6).
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Table 1. Application of BDP Enemas to Ulcerative Colitis Patients and

Clinical Course

Patients Pre treatment = BDP treatment (dosing priod)
: HCenema 100mg  BDPene mg (4 weeks)
K. S medications SL suppo. 20 mg PSL suppo. 20 mg
( 5'0 ycz;.rs SASP tab. 1500 mg SASP tab. 1500 mg
female) side effects moon face none
comments no change improved
M. O medications PSL suppo. 20 mg SASP tab. 1500 mg
(3'7 yez;rs SASP tab. 1500 mg
female) side effects none none
comments improved greatly improved
medications  P§ BDP enc 1mg (2 weeks)
M. M. PSL tab.
(? 6 yela;s, side effects moon face none
emale
comments no change, worse improved

" . enema, HC : hydrocortisone, PSL : prednisolone, SASP : salazosulfapyridine,

BDP : beclomethasone dipropionate

LW i, UC OBRICEWTIRIEBREN R
b EHEI NS0, BIEEENHLZEDE
EMBIERORBRAREE & 5.

BDPIZ, I L X7 5 — €Ik BH#ICH
ANB7-80, BhERMAREEREETSIZE
Phbod, 2EMEERORBE LD BV LV
SHMAHET S CSHITHS. Kumana, van der
Heide!®, Halpern'® 512 & 5 & L TOEEK
BWATIE, PSLBLURZ X2 v LD HE
BEx & OBERAR D BN E ARG ST
5. bAETE, BDPOKENARAATH 3 7o
ISFLLD ) — L EWMIBHICARL TRRL 20
B OBKERARE S hTw3Y, LarLl, Z
ORBHEE Y THAML GEA L 284, IBEN
Moy - LRFOIEGEREL, NESERSH
HTH B EDOEMEERM?» S22, £2T, B
Y DX FL b T — 2 KEEEBOTERR
AREIL /-

AFhea—2AKERIKEELEHET S0,
BIhOEMO M L ERATORANEICEN
TWwa, UL,L, BDPOEKXE1%AFILEL

U — ZEWICEBERML CARL B4, BDP
BE—IZH B Lo, TD-%, BDPOLT
2 ) —LERETFOHEARL, ThexFren
U — ZKEWEICMA7-4R, BDP DR F#EA1
um il % (Fig. 1) D) — % BDP 5 D # 5 A3
HREE o7, AFBETHBL /- BDP MG %
UC BEHICHRS L-GE, NHEBRRICREL X
WZ AR S N,

BDP i3 T X 7T LA OMAZRIZLD, 7O
YA vEgEsizTh, /7 7ot B0 x 4
SV, EBIIRIOAZY VBT HI LN
HIRTWB SRR 22 FERR DR
#)7% BDP A E{K T (Fig. 4)%, BDPD T A 7L
HEOMAMRIZKZEELOND, —BRISMK
MRORICEE L, PHMETREELS, Bt
iz 7oA VHRNCELS LA T I EARIG R
TW5 57" | pH7 IZF% L 72 BDP EBH D LE
iz, pHSDEBR & DIKA» - 7= (Fig. 4). Z
OBz OVWTIRBRAENDE ZAXRHAT, 5%, 7
LA VIO pH TOREMDREVPBETH B L
715,
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72, A0°CHARTRTE T BDP D 3 R AEST L 7%
77z (Fig. 4) RKE L TE, MM Uk sn
BDP TH B ZENREENLIEHS, T
DRE EFITED, A F L ru—20KIzT
IR MK T LT BDP DB EREEN (L L |
BDP 2345 L U TR R % Rh 7= Z & 2sHEsR
Eha,

HEBRIZZ 2T LA TH B/3T F F L&A,
B A FILAERMT 5 L, FIRIUKIERIZ BDP O
OHENIRITT & 72 (Fig.5) Z&i3, /854 %
LR A F L B AR BDP O MIAK S % 3
fL7z7-beEI16N3,

Kumana'”, van der Heide', Halpern'® &3,
BDP XM HRICBAIE Rl & LT o 4+ F o B Fl
XFNEFMLTOBR, /874 F o RAFRK A
F)Li3 BDP [EITE R TIE, BAIERIO Iz it
Al LTRRET 22 LpRa s, ZThenZ e
275, pH #FABETITNTF £ L RAFH A F
NRFEACH %0, 15%F M U 7 BDP Wi ' Ze &
HORA»SHRTH Y, BRI AR RE T
4BEMICRETREEEZ LN S,

UCREIZBDPEME AWM L 72334 (Table
1), ZBITERRAER B & O KBNEEI R
BRON, ZOHO2HTIREERRAEM (WBC
fii & 7213 CRP i) D3 & 8% 54 7-. PSL i
o CRMER ASRBL U -3ERNC > W |, ElEH
DR HER S NI=,

PEoZ Eem s, SHHREBL 72 BDP EBEWKIL,
TRACH RN 22358, RIS CHRE 4
BRISREEVER SN, 72, UCHREDKRE
CEWTHDEHAITH D Z LR X h, 5
%, RT3 LEBICOVTORET L, BIfER
DY DERH T L % 5 BDP DIRFFEADBITH
EDWTHORIZTEZEAMETH S,

2)
3)
4)
5)

6)

7)

8)

9)

10)

1)

12)

13)

14)

15)

16)

17)
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