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A 90-day repeated-dose oral toxicity study on Chelidonium majus
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Abstract : This study was performed to evaluate repeated-dose oral toxicities of Chelidonium majus extract
in Fischer 344/N rats. Chelidonium majus extract was administered orally to rats at dose levels of 0, 25,
74, 222, 666 and 2,000 mg/kg/day. Each group consisted of 10 rats of each gender. The Chelidonium majus
extract was given once a day, 5 times a week, for 90 day repeatedly. This study was conducted in accordance
with the Protocol of Korea National Toxicology Program (issued by National Institute of Toxicological
Research) and The Standards of Toxicity Study for Medicinal Products (issued by Korea Food and Drug
Administration). In the present study, There were no toxicologically significant changes in mortality, clinical
signs, body weight gains, ophthalmoscopy, urine analysis, hematology, serum biochemistry, necropsy
findings, organ weights, histopathology, estrus cycle and sperm examination of all animals treated with
Chelidonium majus extract. These results suggest that the oral no observed adverse-effect level of the test
item, Chelidonium majus extract, in rats is higher than 2,000 mg/kg/day in both genders. The target organs
were not established.
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Fig. 1. Body weight changes of male and female rats
during 90-day oral treatment with Chelidonium majus
extract. Data are mean =+ SD (n=10).
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Fig. 2. Food consumptions of male and female rats during
90-day oral treatment with Chelidonium majus extract. Data
are mean=+ SD (n=10).
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Fig. 3. Water consumptions of male and female rats during
90-day oral treatment with Chelidonium majus extract.
Data are mean+ SD (n=10).
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Table 1. Urinalysis of male and female rats treated orally with Chelidonium majus extract for 90 days

Dosage (mg/kg/day)

i;reerf;[s Result  Grade Male Female
0 25 74 222 667 2,000 0 25 74 222 667 2,000
Glucose 0 0 5 5 5 5 5 5 5 5 5 5 5 5
Bilirubin — 0 5 5 5 5 5 5 5 5 5 5 5 5
- 0 5 5 4 5 5 4 5 5 5 5 5 5
Ketone body 10 o0 1 0 o0 1 0 0 0 0 0 0
<1.005 0 0 0 0 0 0 0 0 1 0 0 0 0
1.0100 1 1 1 1 1 0 3 1 2 2 0 0 2
Specific gravity 1.0150 2 3 4 1 3 3 2 1 1 2 2 2 3
1.0200 3 1 0 3 1 2 0 2 1 0 2 3 0
1.0250 4 0 0 0 0 0 0 1 0 1 1 0 0
6.5 0 0 0 0 0 0 0 0 1 0 0 0 0
7.0 1 0 0 0 0 0 0 2 0 1 1 0 0
pH 7.5 2 1 2 0 0 0 0 1 2 0 1 0 0
8.0 3 3 3 3 4 1 4 2 1 2 3 3 2
8.5 4 1 0 2 1 4 1 0 1 2 0 2 3
- 0 1 1 0 0 0 0 4 5 4 3 2 3
+/— 1 2 2 3 1 1 0 1 0 1 0 2 1
Protein 1+ 2 2 2 1 4 0 1 0 0 0 2 1 1
2+ 3 0 0 1 0 3 3 0 0 0 0 0 0
3+ 4 0 0 0 0 1 1 0 0 0 0 0 0
Urobilinogen 0.1 0 5 5 5 5 5 5 5 5 5 5 5 5
Nitrite — 0 5 5 5 5 5 5 5 5 5 5 5 5
— 0 1 4 2 1 4 4 5 5 5 5 5 4
+/— 1 3 0 0 1 1 0 0 0 1 0 0 0
Occult blood 1+ 2 0 1 3 2 0 1 0 0 0 0 0 1
2+ 3 1 0 0 0 0 0 0 0 1 0 0 0
3+ 4 0 0 0 1 0 0 0 0 0 0 0 0
- 0 4 3 2 1 1 0 5 5 5 5 5 5
Leukocyte +/— 1 1 1 2 4 1 0 0 0 0 0 0 0
1+ 2 0 1 1 0 3 5 0 0 0 0 0 0
Number of animals 5 5 5 5 5 5 5 5 5 5 5 5




EHostx ZA}

Hemoglobin®] 25 mg/kg/day A7 oA HEHA
Fofol Hlsle] SASHH o vﬂ?‘& Z7Hp<0.05%
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22HAZ

F79] 73, F9] ehzA g Ak (diffuse dark brown
spots)”} 74 mg/kg/day FoA=tellA, 7he] ATt K
Z}(adhesion to diaphragm)©] 222 mg/kg/day 3ol A,
IR Z—EH (enlargement)7} 25 mg/kg/day F1=oll A, 7+
FA9] £ Az HA(red dlscoloranon)O] B3A B
oA Zbzt 18 AZE AT SR A, dad B
FH A (watery cyst formation) 2 7}4*“«] oA
Z WA (red discoloration)®] 222 mg/kg/day ool A

Table 2. Hematological values of the male and female rats (n = 10) treated orally with Chelidonium majus extract for

90 days

Dosage (mg/kg/day) 0 25

74 222 667 2,000

WBC (10°/ul) 6.37 £1.57 6.35+0.94 6.55+1.44 6.77 £0.86 6.83 £0.89 7.01 £1.36
Neutrophil (%) 21.53+£6.24 19.94£3.87 23.43+889 22.06+5.02 2027+2.99  20.14£6.53
Lymphocyte (%) 7336+632  74.52+3.89 713241886  71.92+5.67 74.61 £3.1 74.05 £8.03
Monocyte (%) 2.72 £0.68 3.07+0.78 291+1.51 347+0.75 2.70+0.5 2.98 +1.01
Eosinophil (%) 1.17£0.37 1.18£0.28 1.13£0.33 1.10 £0.49 1.09 £0.27 1.42 £0.63
Basophil (%) 1.21£0.26 1.29+0.22 1.22+0.50 1.46 +0.50 1.35+£0.36 1.41 +0.52
Reticulocyte (ea/1,000) 11.60 +3.49 12.09 £4.80 12.20£3.01 11.41 £2.60 11.12+3.59 13.01 £2.30
RBC (10%pl) 8.58 £0.12 8.52+0.27 8.68+0.28 8.57+0.21 8.65+0.19 8.49+0.19
Hemoglobin (g/dl) 15.15+£0.29 15.02 £0.62 15.39£0.33 15.34 £0.42 15.29 £0.33 15.10 £0.32
Hematocrit (%) 40.90+047 40.12+1.40 4097+1.18 40.58+0.89  40.93+0.59  40.15+0.70
MCV (1) 47.65+0.32 47.10+0.98 4724+0.36 4737+023 4730+0.52 47.27+0.71
MCH (pg) 17.62+0.23 17.66 +0.39 17.73 £0.32 17.90+0.18 17.66 £0.34 17.79£0.26
MCHC (g/ul) 37.00+0.52 3748+0.89 37.53£0.58 37.79+0.51 37.35+0.61 37.64 £0.52
Platelet (10%/pl) 722.89 £36.50 725.22+33.89 723.13+38.71 711.72+£23.20 716.21 £38.61 716.31 +33.70
Female
WBC (10°/ul) 5.14+£1.26 530+1.24 4.60+0.71 5.11+£1.12 537+091 5.04+1.02
Neutrophil (%) 15.08 +2.51 15.86 +3.42 1526 +2.97 14.68 +4.03 16.13 +4.47 15.87+7.79
Lymphocyte (%) 7913 +2.77  77.09+420  79.12+436  79.61+555 7894+492  79.03+7.91
Monocyte (%) 2.683 £0.80 3.49+1.09 2.78 £ 1.64 2.94£1.92 2.41+£1.20 2.57+1.21
Eosinophil (%) 1.58 £0.44 1.74 £0.72 1.46 £0.47 1.40 £0.41 1.30£0.21 1.25+£0.31
Basophil (%) 1.50 £0.58 1.85+£0.62 1.37£0.46 1.39£0.36 1.21£0.21 1.24 £0.30
Reticulocyte (ea/1,000) 12.79 £3.20 13.09+1.70 11.50 £2.62 11.48 £4.09 11.60 £2.71 12.21+3.72
RBC (10%pl) 8.01£0.17 823+0.25 8.14+0.32 8.08 £0.21 8.09£0.28 7.89+0.16
Hemoglobin (g/dl) 15.07 £0.33 15.66 £0.39"  15.31+0.72 1527 +£0.36 15.32+£0.56 1492 +0.34
Hematocrit (%) 40.99 £0.68 42.11+1.16 4148+1.66 41.06+1.13 41.17+1.40 40.35+0.91
MCV (fl) 51.18+0.66  51.20+0.61 50.98+048  50.85+£0.50 50.90+0.29  51.18+0.80
MCH (pg) 18.80 £0.26 19.03 £0.41 18.79 £0.32 18.92 £0.35 18.91 £0.31 18.93 £0.31
MCHC (g/pl) 36.74+0.55  37.18+0.69 36.88+093 3722+0.68 37.19+0.69  36.98+0.77

Platelet (10°/pl)

743.51 £42.50 710.80 £37.11 735.01 £52.89 758.89 £58.89 742.30+63.01 755.09 +45.41

WBC: white blood cell count, RBC: red blood cell count, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin,
MCHC: mean corpuscular hemoglobin concentration. “A significant difference at p < 0.05 level compared with the vehicle control.
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Table 3. Serum biochemical values of the male and female rats (n = 10) treated orally with Chelidonium majus extract

for 90 days
Dosage (mg/kg/day) 0 25 74 222 667 2,000
Male
AST (TU/) 105.72£17.50 108.31+17.78 113.21+1691 102.71+13.80 104.6 +16.41 90.9 +8.00
ALT (1U/) 53.82+£8.62 53.17+£10.28  54.14+7.07 51.13+8.84 51.62 £8.01 46.15+£5.77
ALP (1U/1) 120.03 £12.15 12833 +12.51 122.72+£10.69 123.56+7.30 119.61 +9.78 123.23 +18.44
y-GTP (1U/1) 0.16 +0.34 0.28+0.24 0.19+0.23 0.08 +£0.09 0.06 +0.08 0.02 +0.03
TB (mg/dl) 0.20+0.03 0.20+0.03 0.20+£0.02 0.19+£0.01 0.19+0.01 0.19+£0.01
TP (g/dl) 6.23+0.18 6.19+0.21 6.25+0.20 6.23+0.13 6.17+0.12 6.17+0.14
Albumin (g/dl) 3.35+0.08 3.31+0.11 3.35+0.09 3.35+0.04 3.33+0.05 3.33+0.07
A/G (ratio) 1.17 £0.04 1.15£0.03 1.15£0.02 1.16 £0.03 1.18 £0.02 1.17 £0.03
CPK (1U/1) 278.80 £ 134.31 244.21+76.66 21530+46.22 229.89 +76.98 219.10+44.06 208.71 +46.38
Glucose (mg/dl) 117.20+7.38 11490+ 11.73 118.32+£12.27 115.74+10.03 117.39+9.93 120.18 +13.07
TC (mg/dl) 4740 £5.99 48.80 £ 7.08 46.20£5.18 44.70 £4.11 46.30 £3.23 43.20 +3.39
Triglyceride (mg/dl) 77.31+15.75 7642+21.88 73.11+20.73 75.51+£12.08 68.11+1290 71.50+13.85
BUN (mg/dl) 13.18 £0.95 13.59£0.56 13.23£1.10 12.92 £0.87 13.54 £1.01 13.48 £0.44
Creatinine (mg/dl) 0.51+£0.02 0.50 +0.03 0.49+£0.03 0.51+£0.02 0.56 +0.03 0.50 +0.04
IP (mg/dl) 10.13 £0.36 9.95+0.19 9.86 +0.30 9.96 +0.22 9.94+0.29 9.75+0.23
Ca™ (mg/dl) 6.37+0.92 6.51+0.46 6.51+0.44 6.75+0.78 6.81 £0.63 6.41 £0.58
Na* (mmol/l) 144.09+£1.50 142.69£430 14390+1.71 143.41£1.80 143.71+1.90 143.61£1.30
K* (mmol/l) 3.81+0.17 3.89+0.25 3.84+0.11 3.95+0.26 3.90+0.20 3.90+0.16
CI™ (mmol/l) 105.00 £2.01 104.61+3.32 10541+£1.32 105.19+1.82 105.38+1.58 10590+ 1.21
Female
AST (1U/1) 90.49+14.60 99.11 £37.32 85.50+7.51 88.78+10.20 93.81+12.90 93.20+9.11
ALT (TU/) 34.12+£5.33 34.63 £6.27 33.62+2.88 33,76 £3.23 35.02+3.52 34.74 +4.73
ALP (1U/l) 92.31+12.22 106.03+10.68 96.56+15.15 93.86+11.73 99.88+11.22 94.66 +20.71
y-GTP (TU/1) 0.36 £0.07 0.44 +0.25 0.37+0.26 0.48+0.16 0.62+0.23 0.94 £0.33"
TB (mg/dl) 0.22+0.05 0.26 +0.09 0.22+0.04 0.20 £ 0.06 0.21+£0.02 0.21+0.04
TP (g/dl) 6.07+0.18 6.10+0.25 6.04 +0.31 5.96 +£0.19 6.01+0.24 5.98+0.26
Albumin (g/dl) 3.32+0.10 3.34+0.13 3.31+0.13 3.27+0.11 3.29+0.12 3.26+0.13
A/G (ratio) 1.21+£0.02 1.21+£0.03 1.22+£0.06 1.22+0.03 1.21£0.03 1.20£0.03
CPK (IU/) 185.60 +84.67 21549 £125.10 167.30+£69.74 155.60 £85.91 200.20 +130.07 150.01 +43.74
Glucose (mg/dl) 110.56 +11.03 107.07£10.33 10898 +7.56 107.82+6.64 110.25+12.56 115.25+9.30
TC (mg/dl) 89.30+7.89 85.61+1096 9549+14.49 82.50+5.99 85.81+£9.15 83.50 £8.55
Triglyceride (mg/dl) 52.50+16.83 49.01 £10.94 50.51+12.92 50.30+12.11  48.41+8.37 44.01 £8.46
BUN (mg/dl) 16.32 £0.64 15.16 £1.42 16.31 £0.67 15.89 £ 1.11 16.31 £1.84 15.73 £1.09
Creatinine (mg/dl) 0.51+0.03 0.54+0.03 0.51+0.02 0.51+0.03 0.54+£0.02 0.51£0.03
1P (mg/dl) 9.77+0.35 9.88+0.44 9.84 + 9.71 £0.37 9.68+0.38 9.47+0.41
Ca™ (mg/dl) 6.43 +0.83 7.22+1.53 6.61+0.86 6.44 +0.86 6.61+0.98 6.38 +0.83
Na“ (mmol/l) 14130+1.21 140.90+1.02 141.29+1.20 14440+2.80 148.00+121° 147.21 £0.80"
K" (mmol/l) 4.07£0.39 4.78 £0.69 4.23+£0.59 4.17+0.70 4.32+0.74 424 +£0.57
CI” (mmol/l) 10630+1.20 106.60+1.01 107.11+1.03 109.31+1.30° 111.21+0.61" 110.30+0.81"

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, y-GTP: y-glutamyl transpeptidase,
TB: total bilirubin, TP: total protein, A/G: albumin/globulin, CPK: creatine phosphokinase, TC: total cholesterol, BUN: blood
urea nitrogen, IP: inorganic phosphorus. “A significant difference at p <0.01 level compared with the vehicle control.
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Table 4. Absolute (g) and relative (%) organ weights of male rats (n = 10) treated orally with Chelidonium majus extract

for 90 days
Dosage (mg/kg/day)
Organs 0 25 74 22 667 2,000
Thymus (2) 02527 £0.0155 0.2511£0.0262 0.2500 % 0.0284 0.2659 £0.0290 0.2558 £0.0210 0.2589 % 0.0325
(%) 0.0793 +£0.0049 0.0779 +0.0081 0.0765 +0.0062 0.0807 +0.0083 0.0789 +0.0070 0.0802 + 0.0088
Spleen () 0.6918 +0.0508 0.7885+0.2105 0.7121 +0.0458 0.7212+ 0.0400 0.7167 0.0528 0.7021 +0.0499
(%) 0.2169 +0.0133 0.2460 +0.0754 0.2175+0.0096 0.2189 +0.0097 0.2206 +0.0116 0.2178 +0.0143
Kidney (z)  0.5986 +0.4006 0.6186+0.4639 0.6335+0.5108 0.6117 +0.4420 0.6135+0.4476 0.6021 +0.4115
(%) 0.1888 +0.1298 0.1954 +0.1509 0.1975+0.1574 0.1914 +0.1381 0.1931 +0.1436 0.1887 +0.1297
Heart (z)  0.8808 +0.0562 0.9207 £0.0799 0.9236 +0.0529 0.9136 %0.0544 0.9005 +0.0657 0.8797 +0.0476
(%) 0.2762 +0.0143 0.2853 +0.0186 0.2822+0.0114 0.2772+0.0129 0.2772+0.0159 0.2729 +0.0132
Lung (2)  1.1223+0.1364 1.2407+0.0657 1.2264 +0.0224 12317 +0.0663 1.3181 +0.2700 1.1756 +0.0557
(%) 03523 £0.0434 0.3852+0.0262 0.3754+0.0194 03738 +0.0154 0.4061 +0.0818 0.3647 +0.0127
Liver (2 8.1910+0.5424 8.4413+0.5228 8.4963 +0.6419 8.5185+0.4752 8.5908 +0.7334 8.3991 +0.4846
(%) 2.5666 +0.0897 2.6162+0.0928 2.5949 +0.1482 2.5844 +0.0979 2.6412 +0.1145 2.6036 +0.0740
Brain (g)  1.9171 £0.0533 1.8752+0.0662 1.9309+0.0291 1.9109+0.0716 1.9132 +0.0408 1.8943 +0.0331
(%) 0.6020 +0.0296 0.5826 +0.0387 0.5909 +0.0271 0.5806 +0.0313 0.5897 +0.0176 0.5883 +0.0254
Adrenal gland (g) 0.0438 +0.0043 0.0455 +0.0044 0.0420 +0.0046 0.0446 +0.0047 0.0433 +0.0039 0.0414 +0.0045
(%) 0.0138 £0.0015 0.0141+0.0016 0.0128 0.0013 0.0136 +0.0015 0.0133 £0.0011 0.0129 +0.0016
Testis (z)  3.0470 £0.1284 3.0619 +£0.1340 3.1066 +0.1010 3.1312+0.1061 3.1003 %0.1082 3.0991 +0.0626
(%) 0.9557 +0.0284 0.9517+0.0719 0.9497 +0.0251 0.9509 +0.0379 0.9553 +0.0287 0.9624 +0.0401
Prostate (2)  0.3025 £0.0936 0.2941 +0.0444 0.3115+0.0673 03038 £0.0820 0.3233 +0.0701 0.2860 % 0.1008
(%) 0.0947 +0.0289 0.0914 +0.0151 0.0954 +0.0216 0.0923 +0.0258 0.0992 +0.0192 0.0889 +0.0322

Table 5. Absolute (g) and relative (%) organ weights of female rats (n = 10) treated orally with Chelidonium majus extract

for 90 days
Dosage (mg/kg/day)
Organs 0 2 74 222 667 2,000
Thymus (g) 0.1994 £0.0118 0.2145 £0.0234 0.2225 + 0.0220" 0.2063 £0.0156 0.1973 £0.0165 0.1977 £0.0174
(%) 0.1117 £0.0066 0.1188 £0.0104 0.1224 +0.0112" 0.1156 £0.0075 0.1120 £ 0.0077 0.1098 +0.0065
Spleen (g) 0.4315+0.0211 0.4193 £0.0279 0.4328 £0.0082 0.4353 £0.0392 0.4160 +0.0292 0.4215 £0.0344
(%) 0.2416 £0.0097 0.2324 £0.0110 0.2385+0.0096 0.2439 +£0.0186 0.2363 +0.0158 0.2342 +0.0143
Kidney (g) 1.1090 £ 0.0525 1.1326 £0.0512 1.1654 £0.0654 1.1211 £0.0740 1.1109£0.0482 1.1473 £0.0509
(%) 0.6208 +£0.0180 0.6283 +£0.0249 2.5662 +0.1486 0.6284 +0.0338 0.6309 +0.0244 0.6389 +0.0388
Heart (g) 0.5545 +£0.0327 0.5684 £0.0431 0.5739+0.0316 0.5677 £0.0251 0.5722 £0.0349 0.5953 £0.0649
(%) 0.3103 £0.0108 0.3152+£0.0196 0.3162 +0.0195 0.3183 £0.0107 0.3252 £0.0237 0.3312£0.0361
Lung (g) 0.8892 +0.0498 0.8780 £0.0674 0.9479 +£0.1916 0.8632 +£0.0737 0.8647 +£0.0701 0.8876 +0.0497
(%) 0.4980 +0.0266 0.4869 +£0.0328 0.5228 £0.1101 0.4835+0.0326 0.4906 +0.0309 0.4938 +0.0262
Liver (g) 44725 £0.3211 4.5205+0.2813 4.6586 +0.2564 4.3138 £0.2668 4.3520 +0.3493 4.4333 £0.2601
(%) 2.5049 +£0.1797 2.5076 £0.1414 2.8861 +£0.1635 2.4194 +£0.1512 2.4663 +0.0891 2.4650 +0.1040
Brain (g) 1.7551 £0.0513 1.7373 £0.0449 1.7561 £0.0479 1.7318 £0.0865 1.7000 +£0.0696 1.7766 +0.0392
(%) 0.9829 +0.0227 0.9645 £0.0423 0.9673 £0.0289 0.9705 £0.0306 0.9661 +0.0539 0.9892 + 0.0440
Adrenal gland (g) 0.0471 £0.0024 0.0459 £ 0.0049 0.0463 +0.0055 0.0460 £0.0041 0.0471 £0.0047 0.0473 £0.0044
(%) 0.0263 £ 0.0009 0.0255+0.0023 0.0255 +£0.0032 0.0258 +£0.0025 0.0268 +0.0027 0.0264 +0.0033
Ovary (g) 0.0589+0.0102 0.0584 £0.0114 0.0573 +£0.0070 0.0585 £0.0076 0.0571 +0.0052 0.0569 +0.0046
(%) 0.0330 +0.0056 0.0324 +£0.0060 0.0316 +£0.0046 0.0328 +0.0042 0.0325 +£0.0034 0.0317 +0.0031
Uterus (g) 0.4807 £0.1848 0.4063 £0.2170 0.5402 +0.3235 0.4925+0.2752 0.4189 £0.1140 0.4306 £0.1955
(%) 0.2679 £0.0954 0.2248 £0.1175 0.3002 £0.1846 0.2769 £0.1569 0.2395 +£0.0719 0.2395 £0.1090

*A significant difference at p < 0.05 level compared with the vehicle control.
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Table 6. Histopathological changes of male and female rats (n = 10) treated orally with Chelidonium majus extract for

90 days
Dosage (mg/kg/day)
Organs Signs Male Female
0 667 2,000 0 667 2,000
Basophilic tubules 1 2 2 0 0 0
Kidney Suppurative pyelitis 0 0 0 0 1 0
Mineralization 0 0 0 3 5 4
Thymus Congestion 0 0 0 0 0 0
Multifocal inflammation 3 0 1 0 2 0
Lung Perivascular inflammatory cell infiltration 0 1 0 1 0 1
Focal alveolitis 0 1 0 0 0 0
Esophagus Focal myositis 1 0 0 1 0 0
Adrenal gland Cortical cyst 1 0 0 0 0 0
Harderian gland Lymphoid cell infiltration 1 0 1 2 0 1
Preputial gland Chronic inflammation and ductal ectasia 5 5 6 0 0 0
Abscessation 1 2 0 0 0 0
Testis Atrophy 1 0 0 - - -
Clitoris gland ~ Chronic inflammation and ductal ectasis — - - 5 5 6
Tongue Focal myositis 0 0 0 0 1 0
Atrophy - - - 1 0 0
Ovary Luteal cyst - - - 0 0 1
Uterus Squamous metaplasia - - - 3 0 2
—: Not applicable.
o AU 2 JriFge] PHA Folze] Mlste] Rl MFI| HM
Z7+2 YERITH(Table 5). A B=e] B4 A Y] F7) AA A, A
d=d Fofoll 9T frolgh viske AEFHA gt
ZE|Ea|sE ZAL
2] AL 27E Table 60 FERH AT Al ML ZAL
BBA L RPA Fele Grold Hel FRFsAE  FAe A3 aBelN FATES A4 R S350 B
3L %]

A 33 f-(perivascular inflammatory cell infiltration), =F4x
A ¥ Y (focal alveolitis) E = 2THEA] 4 Z (multifocal
inflammation), A17-2] &% 714 4| =3 (basophilic tubules),
5714 %) 2 (mineralization) 2 3}5A1$-< (suppurative
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tration), 2] =2 =% (focal myositis), FA1<2] 3]G
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