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Clinical Application of D-penicillamine and Levamisole in Pheumatoid Arthritis

Heon Kook Kim, M.D., Young Bok Jung, M.D. and Eun Woo Lee, M.D.

Department of Orthopaedic Surgery, School of Medicine, Chung Ang University, Seoul, Korea

Penicillamine is a component of the penicillin molecule which was identified in the urine of patients with chronic

liver disease who were receiving penicillin for the treament of intercurrent infections. Walshe demostrated its ef-

fectiveness as copper chelating agent and introduced it into the treatment of Wilson’s disease. In addition, it has

been shown to be effective in treatment of cystinuria, heavy metal poisoning, and rheumatoid arthritis.

Levamisole is a three-ringed molecule which has been used as broad-spectrum antihelminthic drug. Levamisole

is capable of T cell immune enhancer and has variable effects on antibody production. Since immune enhancer
may affect multiple cell types, either directly or indirectly, and may operate on the adenylcyclase-cAMP-prostaglandin
system, the results of treatment may be complex. Levamisole has been shown to be effective in rheumatoid

arthritis by several study.

n

We analysed the 29 rheumatoid arthritis patients who were treated at Deartment of Orthopedic Surgery, Chung
Ang University Hospital from June, 1978 to June, 1982; among them 17 recieving penicillamine and 12 recieving

levamisole. The results were as follows:

1. There were statistically significant improvement in ESR. But there were decrease in mean WBC and platelet

counts in patients recieving penicillamine or levamisole. Hemoglobin was not affected.

2. Side effects led to withdrawal of treatment in 8(47%) patients in the pemcﬂlamlne group and 5(42%) in

the levamisole group.

3. In 17 patients having penicillamine treatment, one patient had complete remission(8%).
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Rulgao gAde] A8 Y4 £5L AAN B
e B8 gAse] A A5 B AAZLZH
A4 gadez ARY 4B dslsed don
@ 2 gy, A8 WPYozy RER oFBaWd 5
4 gl Aem, Hoh o4 P wEH oFE
Yo 47 NE QAL BE AA SAAsE Aol

th. HA7EA £HE ofEol 4£E o olNx &
A AFE 71dE & de AAeIq?,

B’ + 3" —dimethylcysteine (penicillamine)£ penicillin
9 st5R AT 2 Wilson®H =+ F4 F5 54
2 2olt}rl Jaffe(1964)'2 7} D—penicillaminee] %o
2 Folelaoy #AY Ao A AL A}438fo] rheuma-
toid factorx|7} 4R AMdE Bwstda, 2% o9
8215l 93] D—penicillamines] Fvlelxck FAY
o] HEoll AL HESH Y} B0
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Levamisole & 1966*d %-¢6] T34 & Al4-317] A z}3}
g2} Renoux(1978)7 7t F&3 Aol AN A3 F 3
B3] AxA dde Fife Anrl slgd deot Wen,
HE Fulelad e YA AL A9y wg 2
A ez st gle] o] FEo| AgHR 9l
q.Q.lo.ll.l!.l‘.l‘.lﬂ,l!)'

HAEL 19783 6 YHE] 19829 64 WA %
299 ¢] HolelAok AW fAlel A D—penicillamine
9 Levamisole-d Al43le o] & 4F9 ad, 54 9
Ad473AE Fdada ¥4 Lansaz o,

Im o

19783 6 WHE 198291 6 U7 FoidiEn oo
% R&wd FYs)3e WHY¥ ARA(American Rheu-
matism Association) criteriag “definite” =¥ “cla-
ssic"¥ Folel 2ok $EY #AF A D—penicillamine
€ AH4¥ 1797 levamisole ¢ Al4-% 129 & wae
2 84 (Table3, 4).

m. xiEwy

D—penicillamine® 3% 250mge A% AT B4 3
des 2% 2 Folc} 250mgd F7heled 750mgel Hw
72 Feapsle] o] 750mge HAF2E sl F 2457

Table 1. D-penicillamine medication in rheumatoid

arthritis
1.Dose
1st week 250mg
2nd week 250mg
3rd week 500mg
4th week 500mg
5th week 750mg

Thereafter maintain the dose up to maximum 24
weeks.
2.Symptomatic relief
started at 4 - 8 weeks,
3.Side effects
fever, rash, decreased W.B.C. and platelet, nausea,
vomiting, neprotoxicity.
4. Lahoratory requirements
a) CBC, ESR Weekly
b) Urinalygis, platelet count, latex,
CPR, ASO test, A/G. every 2-4 weeks.

€ A8 7|7r2 8 Arskcl(Table 1). Penicillamine %
G F ZA4d wet vAHZelz LAy A=
5& wWastdot

Penicillamine 8] 422+ 49, w4, #Y7 9
qawe a2, FE R 24 293 A%A4 (nephro-
toxicity)o] gle] ¥<oF F 13 njc} ESRE T ¢t
CBCE #igen 2~4F oo 2974}, 2@ 24,
RA factor, CRP, A/G ratio & ZAlste Ae 93
© 2 #4¢}(Table 1).

Levamisole®] %o @i & o3 &4 150mgs A
F AT st F 6/M4ULE AE J|2 Aghe)
Levamisole Al-4-Alol = At uba} w)Ad 2ol Ao
A R 2dHBo=E WL

Levamisoles] &4 o2& ¥ 3}3 F%(agranulocytosis)
Wy, 92 A 5o ¥4 dg F gloj olEW
78l7) 918 levamisole %o 10~124|7t% HYTF A
AH(WBC full count) 7} ¥43y CBC % ESR 4wz
Al WA 7 (RA factor, ASTO & CRP) s} 94
¥ &2AE 12 Ui Agste A& WYz 44
(Table 2).

o Fde] 2oz e AW g, WYETF £ 30

~ 00/mmco] 8}, Wae} 10000, mmie) stz 7t s}

Table 2. Levamisole medication in rheumatoid arthritis

Prescription; 150 mg hs po./week at least 6 months
Side effect;
*Hematological side effect
1) Agranulocytosis
2) Anemia, platelet, Hb. & Hct. decreased.
“Non hematological side effect
1) Sensorineural reaction alteration of taste and
smell.
2) Idiosyncratic or allergic reaction rash, flu like
symptom.
3) Gastrointestinal symptom.
Lab.; 10-12 hrs after levamisole intake
- check WBC full count
¢ under 3000 WBC count
e 50% drop in total No. of WBC.
* selective fall of neutrophil below 20% minimal
check G 2 wks.
*Before medication
* CBC, ESR, Latex, Urinalysis, Platelet, ASTO,
CRP.
o These tests should be repeated § 1 months.
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BHY 249 nde] glo] FA d¥se

€ #80] verd o Fsao

A4+ 9 o

% 299 F penicillamine& ¥ & YA 1792
2 4qA7) 159 (88%), HAH7l 29 (12%)22 ozt
453 watch WA A™E 45.6484 2F  50d 7}

V. &84 79(14%)22 713 wsteh(Table 3, 5).
Levamisole¢ §< w2 #ale 13922 A% o
1, My 9 gy Aoln] HF AH-L 41.3M2A 2 F 30907 59 (42
Table 3. Case analysis in penicillamine treatment

Case AgefSex - Hb WEC ESR  Platelet UA T:vz:;e “"::f;m Change of sx Complication

1 42/m  +/+ 14.0/13.9 13200/8100 42/34  26.8/24.0 WNL/protein 5 NAID persistence rash, proteinuria

2 3Uf  +/- 123/12.9  7100/6760 26/18 22.0/22.5 WNL/WNL 24  NADD remission "

3 5Uf  +/+ 118118  9200/7260 36/30 38.0/21.2 WNL/WNL 24  NAID HPDL moderate improve  diarrhea, nausea

4 29/f  +/+ 1L1/12.6 7600/9566 38/28 29.3/28.1 WNL/WNL 24  NAID HPDL npersistence GI trouble

5 54/f  +/+ 11.2/11.0 16000/7833 36/38  25.9/33.5 WNL/WNL 6  NAID HPDL npersistence agranulocytosis,
leukopenia

6 4Vf  +/+ 13.2/13.0  B200/10116 17/35 25.8/25.8 WNL/protein 24  NAID HPDL moderate improve  GI trouble,
proteinuria

7 49/ +/+ 128132 11000/12000 23/26 27.3/269 WNL/WNL 7  NAID persistence rash, GI trouble

8 34/f  +/+ 13.0/129 21400/10010 28/29 20.3/28.2 WNL/WNL 3 NAID persistence GI trouble

9 27/ +/+ 1321125 12100/11050 42/37 25.5/234 WNL/WNL 17 NAID HPDL persistence GI trouble

10 57/f  +/+ 12.8/131  7200/9200 30/32 29.0/28.0 WNL/WNL 5  NAID persistence GI trouble

1 48/f  +/+ 14,7/13.8  6000/5500 24/26 32.0/34.4 WNL/WNL 7  NAID persistence taste disturbance

12 52/f  +/+ 13.3/13.9  9800/7700 25/26 27.3/25.9 WNL/WNL 12 NAID persistence «  rash, GI trouble

13 64/m  +/+ 10.0/159 17000/12900 28/26 26.3/252 WNL/WNL 2 NAID HPDL persistence

14 56/f  +/+ 123122 13100/9206 52/32 28.7/249 WNL/WNL 24  NAID persistence rash, GI trouble

15 53/f  +/+ 13.4/12.5  6900/9200 40/30 27.4/25.5 WNL/WNL 6 NAID persistence

16 384  +/+ 11.5/13.3 10200/8500 40/28  30.7/25.0 WNL/WNL 24  NAID HPDL persistence

17 50/f  +/+ 14.4/13.4  7500/7000 31/29 28.3/242 WNL/WNL 24  NAID persistence GI trouble

* a/bin RA factor, Hb, WBC, ESR, platelet and UA; a-premedication, b-postmedication. ** UA; urinalysis. *** NAID & HPDL; oidal anti-infl. y

drug & steroid.

Table 4. Case analysis in levamisole treatment

Case AgelSex falztAor Hb WBC ESR  Platelet vA T(’;z;'e C°";°:;“m Change of sx Complication

1 49/f  +/+ 14.2/14.4 13600/14000 30/19 27.3/282 WNL/WNL 24  NAID persistence

2 38/f  +/+ 13.7/13.9  9400/8900 28/20 25.4/23.2 WNL/WNL 24  NAID HPDL npersistence

3 47 +/+ 1267129  8300/10120 28/35 29.9/20.2 WNL/WNL 10 NAID HPDL persistence fever

4 36/f  +/+ 13.5/13.4 10900/10130 27/25 27.3/23.2 WNL/WNL 12 NAID HPDL persistence GI trouble

5 30/f  —/- 9.6/9.7  7200/7000 32/31 23.4/22.2 WNL/WNL 24  NAID HPDL remission fever

6 57/f  +/+ 12.0/12.6 10100/15800 39/39 22.3/21.5 WNL/WNL 7  NAID HPDL npersistence

7 40/f  +/+ 13.4/13.9 1270010100 34/28 29.5/28.7 WNL/WNL 24  NAID HPDL npersistence rash

8 50/f  +/+ 14.3/141 12000/10150 28/24 28.4/24.0 WNL/WNL 24  NAID HPDL npersistence

9 394  +/+ 13.2/139  6100/5500 25/26 32.0/30.0 WNL/WNL 24  NAID HPDL persistence GI trouble

10 478 +/+ 13.2/131  8700/8400 28/26 29.0/32.5 WNL/WNL 15  NAID HPDL persistence taste disturbance

1 34/ +/+ 109/9.9  9800/9430 40/32 28.5:29.7 WNL/WNL 24  NAID persistence

12 29/f  +/+ 137139 10300/9950 32/30  30.2/29.3 WNL/WNL 9  NAID persistence nausea

* a/b in RA factor, HB, WBC, ESR, platelet and UA; a-premedication, b-postmedication. ** UA,; urinalysis. *** NAID & HPDL: nonstervidal anti-inflammatory

drug & steroid.
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Table 5. Charactoristics of patient recieving either
penicillamine or levamisole.

Penicillamine L?vérﬁisole
Number 17 . 12
Female:Male 15:2 12:0

Age (Yrs) 45.6 41.3

Table 6. No. of patients receiving concomitent

9%)0.2 714 wotek(Table 4, 5).

2, 48 «4=

RE FAtellA v iRl 2@GHME AHgEHoH
2¥ 0] =+ penicillamine ¢ Afle 179 & 7
o (41%)0 4 W& stgdon, levamisole2 129 % 9
3 (25%)1 4 ¥4 stdch(Table 3, 4).

3. RA factor 43}

corticosteroids Penicillamine %ok 179 ¢ 22 =54 RA fac-
L. ] . tore FAolsitl. 2 F 19HoAAM AEF SAAUES
Penicillamine Levamisole
2 ARF A& 29d9ME A8 2F AU
No. of pt. 7/17 (41%) 9/12 (75%) 2o wgoi} ohA] ofgdute e Bojch(Table 3, 7).
Levamisole Z$-ol& Fobd 129 F SAW$S B
Table 7. Change of RA factor Q) 192 A3 Ao} fAuFLolgl o} FokFE W
e ¢¢lch(Table 4, 7).
Penicillamine Levamisole
+ =-—ort+t  + —or+ 4 HaAol H3}
Pre-medication 17 0 11 1 Penicillamine ek Fobx ®Lpxe BFL
Post-medication 14 3 1 1 12.60102% 2FF7} 13.4, 47 %7t 12.8, 6FF7}
Table 8. Mean hemoglobin values (g/dl)
Pre-medication 2 6 12 24 wks
Penicillamine 12.6 13.4 12.8 12.6 13.0 12.9 P>0.05
Levamisole ; 12.7 12.9 13.1 12.8 12.5 13.2 P>0.05
Table 9. Mean WBC values (/mm?)
Pre-medication 2 6 12 24 wks
Penicillamine 10958 8800 10410 8470 9550 8937 P<0.01
Levamisole 9925 9450 9530 8770 8940 8520 P<0.01
Table 10. Mean ESR values (mm/hr)
Pre-medication 2 6 12 24 wks
Penicillamine 33 36 30 26 31 P<0.05
Levamisole 32 31 29 27 27 P<0.01
Table 11. Mean platelet values (x104/mm3)
Pre-medication 2 6 12 24 wks
Penicillamine 28.2 22.7 29.4 26.8 23.8 24.7 P<0.01
Levamisole 27.7 25.9 23.8 23.2 25.9 24.1 P<0.01
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12.6, 125%7} 13.0, 245%7} 12,98 H% ZF7bste
Age Beolvt gAML R fFosha] wgteh(P) 0.05)
(Table 8).

Levamisole SofZ oA =t ¥Awx PF 127
2F¥7 12,9, 4F%7F 131, 6FF7h 12.8, 123 F
7} 12.5, 24% %7} 13.23% penicillamine FofF3t 7to)
Zrbele 4EgSs B 4 dod AR FouA o
skeH(P> 0.05)(Table 8).

5. WBCe| # 35}

Penicillamine F<fZo4 F44 WBC & 10958
olden 23371 8800, 4FF7F 10410, 6 FF 7} 84
70, 123%7} 9550, 24 %7} 873724 Az FidE
Aeg Bolw £A4 22 #98dr}(PC0.01)(Table 9).

Levamisole $eofol 4 Fod WBC B2 99250]
dow, 2357} 9450, 435F7} 9530, 6 FF7} 8770
125757 8940, 245 %7} 852022 4% Ha 7has
EA%E Rold A4 fosdch(P) 0.01)
(Table 9).

6. ESR2| 3}

Penicillamine E¢kFol A Fokd ESR -7 330]
Qqoem 2F %7 36, 43%F7F 31, 657%F7F 30, 12F
7} 26, 245F7) 312 FA FasE AL Boly
A2 F93tH(PC0.05)(Table 10).

Levamisole %2¢f7-o 4] %eofd ESR 72 320)4
om 2F%7 31, 4FF7F 32, 6F%7F 29, 1257%
7} 27, 24FF7) 2782 AA Ai"HE AgE Bl F
Ao f9 st cH (P 0.01)(Table 10).

7. AT HE

Penicillamine $oJ Foll 4] ki YA JF228
B2 Aelgdon 2FF7 29 7H, 457572974 4
65%7 269 84, 125F7F 237 84, 24557} 247}
7oz FaHE AR Holn FAANE F234%
o} (P 0.01) (Table 11).

Levamisole FoFoll 4 Sl ¥awe] HF-2 274
7Holgdow 25%F7) 259 0H, 4FF7 23084,
6 F%7F 230k 2 M, 125 %7} 2579 A, 24FF7) 24
He Azt pasge AL Hold EAHLE #9
& (P) 0.01)(Table 11).

8. XE7|Z

Penicillamine &3l H& 2457 A 8nre x5
32179 2 T9U1%) g P Ed T A&
5 393 497 89 U47%), NE F F2AsE AU
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Table 12. Duration of treatment (wks)

Penicillamine  Levamisole

No. of pt. recieving of
medication for 24wks

Withdrawal due to .
adverse reaction

717 (41%), 6/12 (50%)

8/17 (47%) 5/12 (42%)

Table 13. Total incidence of side effect

Penicillamine  Levamisole

Leukopenia
Nausea
Rash

Fever

P e e

Taste disturbance
G-I trouble

Proteinuria

|
[SCIEEU CR

DN 00 e

Table 14. Number of patients whose symptom improved

Penicillamine Levamisole
Improved 3 (18%) 1 (8%)
Not improved 14 11
Total 17 12

) st A7 29 (12%) )} Penicillamine 3
T AE7ZHL 1459

Levamisole %o ol A] 2437 x| g&uke 3}}7(]/\.‘: 3
129 & 67 (50%)°1H, HF22 AWM ANEE
S A7l 595(42%), HREF JWLHA dud 75
$7F 19(8%)eIdch(Table 12).

9.

i
0E
ol

g4 &2 penicillamine FoFol A HET P F
THgFF wAe] 1, 2490 14, Hxlo] 44, =
ztolapo] 1o, $1AF F4e] 8o, dAHed Dk
7} 2<%} (Table 3,13).

Levamisole F-oF7ol A= 2.4l6) 14, ale] 14,
utedo] 2.4, wzto]Ato] 1dl, ¢l FAo]l 299
ok (Table 4,13).

10, &3t &4

Penicillamine¢ &% & 179 F 194 49
9 2Als g4 RA factorrb gFAur-gelA SAWRS
o2 A} Hgoeny, 29944 ESRe AAAHA =



+ AREZE dAH 22 RA factor &4 go 2 A%
Ha 49 A= FaHdY & 549 34E R
A 57 3R 18%9 AHE Bdck(Table 14)
Levamisole ¢ %<4 RA factor €4 wtgolad
galell A Fabe] A £A4E AAR 19(8%)& Al
jstme FAHY T He] ¢ldtl(Table 2,14).

V.1 #

Penicillamine & penicillin 8] 7}433 41824 1943
J Abraham &} # penicillin & Al4¢ 942 #3
o] AdelA AL 2AFEAYY. Penicillamine 8] 2
+ pB-carbon 8, A-dimethyl cysteine)o] 2702 methy
717} 9l7] i & cysteine 3 o} & sulfhydryl amino ac-
id o] o} (Fig. 1)**.

CH,; H

HH
SH—é—J?—COOH SH*&-—&—COOH
&H. él"il 3
CYSTEINE PENICILLAMINE

Fig. 1. The chemical structure of penicillamine. The
drug is an analogue of the naturally occurring amino acid
cysteine, with CH3 groups replacing H +at the B carbon
position.

dAH o2 A45E RE penicillamines £4% D
He 24 o Yo 45 SAel e,

Walshe (1956)?" Sl 2]#j 4] Wilson 4o A& A4
Hyor ¥ cystinuria, 34 F5F HFALZ o]
455k Fulel2ok A Gl 19641 Jaffe'? o) 9
# A& A43e] RA factor ] 2 AMAE R aslg
o 2F AR5 s F& AU HEE w
q5.9.13,15.20).

Levamisole & 3719 #& zZ+ FZ24& 22 e
FHH FEAE A= g}, Levamisole o] whzt7]
€ AMgol Al oF 4A]7kol™] Tholl A B AbE] o] chR-E o] &
Heg sl oioes widda?, 244 A
FAEe oy WGk £7F §3) A XA WA F
ZpE I F1% v dHE samglepeniens g
ntel 2ok FAG AH7) glEo) HxH 2 (Husk-
inson et al.,, 76; Rosenthal et al., 1976)'® 3y 32
o WA Er} Fol dFUed iy FAsls WUHE
A% W Fo] A E T levamisole o] #H Gl N A
R A3E AR gechn G2l &8l LE
= g1t} (Scott et al., 1978)'®,

Penicillamine &) Sofuly 22 #¢ 300mg oz Ajz
o] 253% B 40 dvict 300mg ¥ F st 1800mg
] B97A Apgste Jaffe'® 2} wpy ol 9o st

o] glch £ AHAE Fopih Tsang® Fo] A}
£ e Myee &P 250mg & FoFsld 25}
ot 250mg ¥ & FF¢ ¥ 0mg & FAFLE F UF
7+ A8 7|72 Abghri(Table 1).

XNz A st Jaffe'® & RA factor 28 74
9 YYL e F71E Rauslgen, 2% Multicenter
Trial Group (1937) o) 4 control study ol 4] &£ 37} )]F
=4, 1974 Huskisson® 5-& gold M) A& i}
o} vl A ESR¢} latex HAIA 9} 3¢ Hold 5%
9 A7 Y Moo} FrlEo] goldAAR a5y B¢
& fAt AME dvtn 2asigich. Tsang™® &
2'3%-qt penicillamine & F4% 179 § 1494 (82%)
A FA9 Al dddz dgE, = F Q9INVES
59 F 2964 4H A KAF), 1HAH 249 34
€ ¥edz $xgd,. 2 AREY Afde
penicillamine & FFg 17935 39 (18%) A FAre]
345 sich(Table 14).

AR Wae o€ AXEFD #4314 ESR, ¥4
& % WBCY HaaQl 2§ Bgoy 42 37
+ %1%l (Table 8§, 9, 10, 11).

Lavamisole 2] & 3}o] & EULAR(European Leagu
against Rheumatism)¢] 2 3& 679l 75%9 F
€ 44 (Basch et al., 1978)*%0)gjc}. 28] A9
44 (Sany, 1978)", A=A WK 27} a3(Mowat, 19
78)9, ESR 9 74 (Sany, 1978)” $& ngch AAE
o AS FAe 4AH A& A" 19(8%)L A9
e $49 -] AddA glLrE F%E EF
7t B E MAEFSE dEA XNE HHol BEIHA FA
E3tdch

) 2o o 8l Dixon®& penillamineo s g%
AS frAge] 600mgl 3F9F 1200mgel A$-& ¥
sted F4ke] 34L& 600mg FoFFel A& 56%, 1200mg
FUTE 0%y, 1200mg Fofdo A 4 Fol
2uf oAt WAL Buste] HaLI do] i AF
Aol & A3+ Z o] D—penicillamine X8 $8%
£+ 7}z 3} ). Huskinsson(1974)*%-& penicillamine o)
gold Al Bche <o Azl of F2u Faso] B}
wol A7y vwsdd. 2 HAEY AL
750mg f-Agez XNgF FHS A& H8E F
¥ 7t 1793 89 (47%) 224 Dixon®s] 1200mgF
9] 40% 3t ¥3 600mgEe] 26%Eth A9 2uirt R
ot i Fol HAR 129F 19 e AT Q¥ T 3
Ao Y FFo fadg 8§ wekch(Table 12).

Levamisole€ At-4¥¢d 713 ¢ 3 & T35
TF#%2 8 o] ankylosing spondylitis 7& ¥ 37 A}
4] HLA B27 <A #AelAA 2F doirtni® o]



B AH2elzg A8t Aoz XaY #HA
FolA 390 Atstdctz Clora (1977971 M3}
odth 150mge WA FoFste FelA AE B9 A
el Y Fol Y F AN A Y& ¢A
el F GEE FoF 10N o) Fo ¥H AAE F
SE2HFAE PHF S YA+ Ak Scott(1978)
Seol #gstad. AAEY A FHIFF AL FA
guze gldey £ 129 F 7HAAN 79 %
Zo] WSt $EFo] LAY 79 F 59 (42%)
Y Zo g std NEE Fedch

0]

oF f‘io

2

vi.g &

AAge FUAtE F43Y Y o) 1978 6
A¥E 19824 6 97kx HAF F 2999 Folelag
A 25 17944 D—penicillamined, 1274
levamisole g Ah-4-3ted chf-3h & ZE& v

1. ¥9F F ofF ¥ 57 ESR,WBC 9 "9
Ab QA FaRe RAon ¥4d Frhe WAEA
e steh

2. YW AL penicillamine E<FFol A 1792 129
A4 174, levamisole FFZ4 129 F 7HAA 7
7t gAsgen gPFon sty ARE FUE A
£+ penicillamine §FofFFe] 8 % (47%), levamisole %
ekTol 59 (42%) ATk

‘3. Penicillamine® 4% 179% 1964 $$¢
E}E A 294 3¢ AAE B 4 324
o] 18%%icl. Levamisoleg A}-4% 129% & i
& Hal Aol 1%W(8%)2EAN F 4E 2F7 & A
Ae 2 AR Aol BF&A A R
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