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Number:CCMP98-RD-004

Investigation of the Relationship between
Dosage and Toxicity and the Hepatoxicity
and Renal Toxicity Induced by Chinese
Herb

Yuh-Fung Chen
China Medical University

ABSTRACT

Research background and purpose:

In order to protect the use safety of Chinese Herbal drug, CCMP of DOH
has set up several research projects regarding to the policy of the use safety of
Chinese Herbal drug. Many efforts have been done by the CCMP, including
the identification, misuse, package, toxicity to the attenuation and synergism of
toxicity between the combination of modern medicine and Chinese herbal drug,
announcement of the use safety of Chinese Herbal drug and the compilation of
Chinese herb pharmacopedia. According to the policy of the use safety of Chinese
Herbal drug by CCMP, the relationship between dose and toxicity and hepatotoxicity
and renal toxicity of Tripterygium wilfordii Hook (TW) was evaluated in this study.
Material and Methods:

TW was sampling in early spring and late summer from the mountain area of
Jen-Ai township, Nan-tou County and Shih-Ding township, Taipei County. After the
identification of plant origin, the acute toxicity and LD50 will be examined. Blood
routine check, clinical biochemistry check, urine check, anatomy and pathological
histological check will be primarily studied. Biochemical data check, pathological
check will be used to evaluate the relationship between dose and toxicity and the
hepatotoxicity, renal toxicity induced by Tripterygium wilfordii Hook.

Results and Discussion:

The toxicity of TW sampling in late summer was much more toxic than TW
sampling in early spring. The acute toxicity of TW sampling in early spring is quite
low, and the LD50 of several parts of TW (leaves, stem etc.) is greater than 10 g/kg.
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However, the acute toxicity of TW sampling from late summer is quite different.
The LD50s of different parts of TW (leaves, stem, root and bark) are 5.06 g/kg, 3.53
g/kg, 3.95 g/lg and 1.67 g/kg, respectively. Plant sampling in different seasons made
a difference in the acute toxicity of TW. The TW sample bought from China is less
toxic, and its LD50 is more than 10 g/kg. Sub-leather dose of TW administration
cause no significant change in both liver and kidney.

Keywords: Tripterygium wilfordii Hook, dosage and toxicity, hepatotoxicity and
renal toxicity
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()41 g
FokEne (% 1 84 ) rsubleather dose (4
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® A2 L A 2
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Group Sample code Submitted samples
1 stem 1.25g/kg (%) Liver, kidney
leaf 7.5g/kg (£ )
root 1.25g/kg (12)
cortex 1.25g/kg (13 4 )
cortex 0.625g/kg (134 )
root 2.5g/kg (13 )
stem 2.5g/kg (&)
leaf2.5g/kg (£ )
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R i

Observation fate:

Gross finding: F#% R
No abnormalities (NA) 27 £ # (NA)
Left (L); Right R)  %(L); %+ (R)

Bilateral (B) = 7] (B)
Slight, + A B ()

Mild, ++ =8 (+1)
Moderate, +++ R (+HH)
Severe, ++++ R (++)

Histopathological nomenclatures: 3¢ ,%\)ﬁsi“' A

No significant lesions (NSL) # P R4 5 (NSL)

Modification: Degeneration, Necrosis, ... 2% @ ¥ » 5~

Distribution: Focal, Multifocal, Local Extensive and Diffuse & # @ B % » 5 > B 2% it

Degree: Minimal, Slight, Moderate, Moderate/Severe and Severe/High #2 & : &) > #ic > @ B/
tTRCER/ZAR

Duration: Acute, Subacute, and Chronic  # & : &1 T & Bt

Exudate: Serous, Fibrinous, and Purulent % 114 : thu’?z B 5% S

Severity of lesions was graded according to the methods described by Shackelford et al. (2002) with
modification (Zoxicologic Pathology 30: 93-96, 2002). Degree of lesions was graded from one to four
depending on severity: 1 = minimal (< 1%); 2: slight (1-25%); 3 = moderate (26-50%); 4 =moderate/severe
(51-75%); 5 = severe/high (76-100%).

=~ R %f?‘sl‘” TG

Table 8. Summary of pathological incidence in mice

0 Histopathol Group
rgan istopatholo
8 patotosy 1 2 3 4 5 6 7 8 9
Kidney

Degeneration/necrosis, dilation, distal ) ) ) - 11r - _ _ )

tubule, focal, slight1

Regeneration, tubule, focal, minimal _ - 11 ) ) ) ) ) )

Liver

-: No significant lesions.

': Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 =
moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

? Incidence: Affected mice/ Total examined mice (n=1).

Comments: [ ]

[Lesions of kidney were graded minimal to slight and were considered as non-specific lesion in

mice.

TR G I R AR R RLAEG oad Hopme g
Bl- ~Bl+ - ) &% 7 #¥2LR 5§ (subleathal dose)z. § = %
) T2 é*ﬁ“*i“%*ié ~ i3
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Appendix 1. Pathology — individual micro findings of mice

Animal code
Organ  |Histopathological finding
1 2 13/4|5|61(7 |8]9

Kidney - - - N R N

Degeneration/necrosis, dilation, distal 5

tubule, focal

Regeneration, tubule, focal 1
Liver O R N R P P B

-: No significant lesions, NSL. N: no section.
g Degree of lesions was graded from one to four depending on severity: 1 = minimal (< 1%); 2: slight (1-25%); 3 =
moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

Group 1 (stem 1.25g/kg)

-

D H ] = e Frae el
Fig. 7. Histopathological finding of kidney and liver in group 1 (stem 1.25g/
kg) and 2 (leaf 7.5g/kg) treated mice. No significant lesions was noted
in the kidney (A. 40x, B. 100x, C. 400x) and liver (D. 40x, E, 100x, F.

400x). H&E stain.
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Group 4 (cortex 1.25g/kg)

5 -

Fig. 8. Histopathological finding of kidney and liver in group 3 (root 1.25g/
kg) and 4 (cortex 1.25g/kg) treated mice. Focal, minimal tubular
regeneration was found in the Group 3. No significant lesions was
noted in the kidney (A. 40x, B. 100x, C. 400x) and liver (D. 40x, E,

100x, F. 400x) in group 4. H&E stain.
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Group 5 (cortex 0.625g/kg)

Fig. 9. Histopathological finding of kidney and liver in group 5 (cortex 0.625g/
kg) and 6 (root 2.5g/kg) treated mice. Focal, slight tubular dilation and
degeneration were found in the Group 5. No significant lesions was noted
in the kidney (A. 40x, B. 100x, C. 400x) and liver (D. 40x, E, 100x, F.

400x) in group 6. H&E stain.
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Fig. 10. Histopathological finding of kidney and liver in group 7 (stem 2.5g/
kg) and 8 (leaf 2.5g/kg) treated mice. No significant lesions was
noted in the kidney (A. 40x, B. 100x, C. 400x) and liver (D. 40x, E,

100x, F. 400x) in group 7 and 8. H&E stain.
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Group 9 (control group)

D E FRS 5N

Fig. 11. Histopathological finding of kidney and liver in group 9 (control
group) mice. No significant lesions was noted in the kidney (A. 40x,
B. 100x, C. 400x) and liver (D. 40x, E, 100x, F. 400x) in group 9.
H&E stain.
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FTRERS T o FE TN (REPL) FP (37 R A
) ECRCEAZIEREREL S B4oT A

AR oy KoL dose
- e Blank B1~B8 saline
%= e Stem Low dose SL1~SL8 12mg/kg
= Stem Middle dose SM1~SM8 60mg/kg
N Stem High dose SHI1~SH8 300mg/kg
1 & Root Low dose RLI~RLS l6mg/kg
E N Root Middle dose RM1~RMS8 80mg/kg
- e Root High dose RHI~RHS8 400mg/kg
% ~ 2 | Rootcortex Low dose CL1~CL8 6mg/kg
%4 e Root cortex Middle CM1~CM8 30mg/kg

dose
% -+ 2 | Root cortex High dose CHI1~CHS 150mg/kg

ARMETAE (K¢ CFHE) AFHFWT > Fp
ERr e AFEERI > R RES FAE RS B
o FpRE- AP SGE R R FFRHE- X o H Ak
R HEEZMER R E (B A B+ Z AT
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Mean of feed consumption per day in different week (g)

(mg/kg) st week 2nd week 3rd week 4th week
Blank 23.89+2.22 27.28+0.75 27.30+0.41  28.54%1.09
Stem
12 27.09+0.44 27.09+0.71 26.79+£0.71  24.71x1.62
60 26.29+0.61 26.75£0.31 26.06+£0.51  25.4940.49
300 24.12+1.49 25.06+£0.42 23.56+£0.74  24.13+0.37
Root
16 26.18+0.48 28.26+0.73  28.79+0.54  26.81%0.36
80 25.42+0.77 27.04+£0.50 27.6240.63  26.3810.64
400 23.29+0.74 25.74+0.74  27.02+0.47  23.83+0.73

Root cortex
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6 27.07£0.62 27.9940.55 28.33+0.39  25.93+0.41
30 27.1140.40 26.8840.32 26.93+0.46  25.87+0.48
150 24.4340.78 26.20+0.46 27.61+0.46  23.33+1.26

Data were expressed as meantSE
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. B5-8
350 [ SL1-4
—*—SL5-8
300 1 ——SM1-4
—— SM5-8
50 1 ——SHI-4
SH5-8
200 1 RL1-4
V35 RL5-8
150 X7 RM1-4
RMS5-8
100 |/ RH1-4
RH5-8
50 f CL1-4
——CL5-8
0 CM1-4
CMS5-8
day CHI1-4
CH5-8
Mtz Fo%RBELARFpaLiiEe
21 0 ARG FAET OF LR Pl 28 2 & Gk 4
22 %
Dose Mean of water consumption per day in different week (ml)
(mg/kg) 1* week 2" week 3" week 4™ week
Blank 38.3945.65 46.87+2.24 45.97+0.74 47.78+3.38
Stem
12 43.30+0.98 44.33+3.34 44.91+0.93 42.1315.16
60 44.03+1.30 46.05+0.98 42.76+3.45 42.95%1.59
300 40.75+2.13  41.77+1.23  40.86+1.19 41.87+2.02
Root
16 42.62+1.19 49.98+2.41 52.96+1.83 47.93+2.17
80 41.92+2.34 50.80+1.43 49.18+1.87 48.69+2.68
400 38.77+1.14 44.62+1.28 46.36+2.96 37.88+1.88
Root cortex
6 43.55+1.07 47.08+1.35 46.54+0.89 44.15+2.50
30 41.7940.79  42.99+1.39 43.39+0.80 40.91+1.19
150 41.97+1.36 47.67+1.20 49.55+1.80 41.554+2.44

Data were expressed as meantSE
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2R T oRBHFRILH A HFAFHERTE
body weight(g) 0 1" week 2" week 3" week 4" week
Blank 29938 £2.25 331.75+4.63 361.13+£595 386.38+6.14 404.63+7.10
Stem 12mg/kg 302.00 £ 3.05 34938 +2.67 384.25+6.47 40088+ 7.01 418.75+6.93
Stem 60mg/kg 290.88 £ 6.48 34275 £ 348 366.13+6.13 38525+ 6.01 391.63 + 7.81
Stem 300mg/kg 293.63 £ 3.59 332.25+ 8.44 356.00 £ 10.58 367.00 + 11.37 390.00 + 10.44
Root 16mg/kg 293.13 £ 1.62 337.00 £ 2.97 366.75 £ 5.51 383.88 £ 10.30 399.75+ 8.12
Root 80mg/kg 304.50 £ 2.10 340.75 +3.76 365.63+ 6.46 387.88+6.15 39588+ 19.19
Root 400mg/kg 293.50 £ 3.05 32529+ 7.62 356.86+ 553 381.71 £ 6.37 393.50 £ 6.79
Root Cortex 6mg/kg  302.25 + 2.13  349.25 + 4.54 37750+ 7.06 397.25+ 848 414.13+ 17.20
Root Cortex 30mg/kg 302.25 + 3.28 350.00 + 3.82 374.63 + 435 393.50+6.32 411.13+ 10.99
Root Cortex 150g/kg  300.63 + 3.44 336.75+ 7.03 359.13 + 8.16 387.86+9.71 39343+ 17.64
Data were expressed as meantSE
(g) 500 —e— Blank
—8— Stem 12mg/kg
450 Stem 60mg/kg
Stem 300mg/kg
w00 | —¥— Root 16mg/kg
—e— Root 80mg/kg
0 —+— Root 400mg/kg
% Root Cortex 6mg/kg
Root Cortex 30mg/kg
300 r
—e— Root Cortex 150g/kg
250
0 1 2 3 4 week
Mr 3OFRAEFEL RS GRERE
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Dose pH Portein BUN Creatinine RBC WBC elligllel
(mg/kg) (mg/dl) (Icll’l%/ (IC{O;;;/ (IC{O;;;/ (count/HPF)
Blank 6.5 15 8 87.67 0-2 1-2 0-2
Stem
12 7 50 9 70.98 0-2 2-5 1-3
60 7 100 3.3 84.03 0-2 4-6 0-3
300 6 15 6.3 80.7 0-2 2-8 0-2
Root
16 6.5 50 6.3  100.62 0-2 2-3 0-1
80 7.5 50 56  59.84 0-2 1-3 0-2
400 7.5 50 11.5  69.94 0-2 4-5 0-2
Root cortex
6 6 15 42  98.86 0-2 4-5 0-2
30 7 100 3.3 60.77 0-2 4-5 0-2
150 6.5 50 82 5537 0-2 1-3 0-2
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Dose Brain Heart Lung Spleen Liver Kidney Ac:r 3r:a1 Testis Epididymis
(mg/kg) (8) (8) (8) (8) (8) (8) (2) (8) (8)
Blank 2.0540.05 1.29+0.04 2.00+0.27 0.59+0.01 9.1440.30 2.57+0.08 0.0510.00 2.95+0.09  1.07+0.04
Stem
12 2.1320.05 1.2940.05 1.67+0.12 0.714£0.03 9.2340.24 2.68+0.11 0.0510.00 3.02+0.09  1.2240.08
60 2.15+¢0.07 1.24£0.05 1.7240.06 0.66+0.04 8.23+0.18 2.46+0.10 0.0510.00 3.22+0.09  1.31+0.21
300 2.07£0.04 1.18£0.04 1.85+0.11 0.61+£0.03 9.00+0.30 2.53+0.08 0.1120.06 3.26%0.11  0.85+0.03
Root
16 2.0620.05 1.2940.05 1.66%0.08 0.63+0.04 9.61+0.47 2.71+£0.10 0.0540.00 2.95+0.09  1.11£0.11
80 2.02+£0.04 1.24+0.04 1.62+0.05 0.57£0.03 8.63+0.29 2.58+0.09 0.0540.01 2.98%+0.10  1.25+0.10
400 2.074£0.02 1.24+0.04 1.94+0.11 0.64+0.02 9.06+0.46 2.60+0.07 0.0620.00 2.794+0.13  0.85+0.04
Root cortex
6 2.184£0.07 1.29£0.05 1.65+0.08 0.68+0.03 9.50+0.39 2.66+0.07 0.0540.01 3.29+0.11  1.28+0.13
30 2.04+£0.01 1.31£0.07 1.67+0.13  0.58+£0.02 8.65+0.22 2.54+0.03 0.0510.00 2.86+0.31  1.09+0.09
150 2.06£0.02 1.33£0.05 2.01+0.23  0.64+0.02 9.29+0.26 2.69+0.12 0.0620.01 3.07+0.25  0.93+0.06

Data were expressed as meantSE
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Dose Volume Appearance pH S. Gravity Portein RBC WBC epithel cell
(mg/kg) ml mg/dl /HPF /HPF /HPF
Blank 10.98+1.66 Y 7.00+0.00 1.01£0.00  31.25+17.68  0.13+0.35 0.50+0.71 0.00+0.00
Stem
12 10.4142.56 Y 7.06+£0.82 1.02+0.00 25.00+0.00  1.3843.11 2.50+1.08 0.00+0.00
60 9.06£1.67 Y 6.88+0.23 1.02+0.00 25.00£0.00  0.25+0.71 2.63+1.85 0.00+0.00
300 11.48+3.72 Y 6.94+0.50 1.02+0.00  18.75+11.57  1.63£1.19 2.13+1.46 0.00+0.00
Root
16 7.56£2.96 Y 7.00£0.65 1.01+0.01  50.00+26.73  0.86+0.69 1.86+1.46 0.00+0.00
80 11.26+3.27 Y 7.38+0.52 1.01£0.00  31.25+17.68  0.25+0.46 2.75+1.91 0.13+£0.35
400 10.98+3.89 Y-B 7.08+0.49 1.01£0.00 25.00+£0.00  1.00+0.63 3.17+£1.94 0.00+0.00
Root cortex
6 9.39+£2.97 Y 7.44+0.82 1.01£0.00  43.75425.88  1.25+1.12 1.88+1.13 0.00+0.00
30 9.48+1.98 Y 7.13+£0.35 1.01£0.00  37.50+23.15 1.38+0.92 1.88+1.89 0.00+0.00
150 10.92+3.43 Y 7.33+£0.52 1.01£0.00 25.00+0.00  1.17£1.47 2.83+1.17 0.00+0.00

Data were expressed as meantSE

Y — yellow

Y-B — yellow to brown
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Dose BUN Creatinine(U) Cer Urine volume BW (g) Ccr/BW Creatinine(B)
(mg/kg) (mg/dl) (mg/dl) (ml/min) (ml/min) (%) (mg/dl)
Blank 113.8+£38.67 92.79+6.38 2.43+0.29 0.008+£0.000  392.88+6.86 0.62+0.08 0.31+0.04
Stem
12 70.16£7.68 104.9449.68 2.06+0.23 0.008+0.001  418.75+6.93 0.4940.05 0.3940.03
60 51.91+8.34 117.88+15.78 1.95+0.07 0.006£0.001  399.50+6.69 0.49+0.02 0.3840.02
300 159.28452.57 94.99+12.24 3.4510.73 0.008+£0.001  390.00+£10.44 0.88+0.18 0.2540.03
Root
16 27.40+0.88  107.76+21.19 1.9840.11 0.005£0.001  399.75+8.12 0.50+0.03 0.39+0.01
80 71.98+£10.08 101.36x14.38  2.16%0.10 0.008+0.001  405.00+7.56 0.53+0.03 0.34+0.02
400 67.50£9.05  117.18+13.43 2.60+0.18 0.008+£0.001  393.50£17.20  0.66%0.04 0.33+0.02
Root cortex
6 53.93+12.52 129.40£10.89  2.57+0.11 0.007£0.001  414.13£10.99  0.62+0.03 0.33+0.02
30 51.59+£3.39 114.4416.27 1.74+0.09 0.007+0.000  411.13+5.69 0.43+0.02 0.43+0,02
150 49.12412.34  94..47+6.33 2.1440.38 0.008+0.001  407.67+12.31 0.53+0.09 0.40+0.03

Data were expressed as meantSE
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Dose WBC RBC HGB HCT MCV MCH  MCHC PLT
(mg/kg) (103/ul) (106/ul) (g/dl) (%) (1) (pg) (g/dl) (103/ul)
Blank 3.154023  7.81+0.16 15.10+0.21 45.64+1.23 58.44+0.88 19.38+0.25 33.1620.52 962.25+33.42
Stem
12 3.08£0.25  7.69+0.19 14.64+0.33 43.26+1.1 56.30+0.44 19.05+0.17 33.8620.19 902.75+38.73
60  3.64+0.17  7.51+0.19 14.36+0.17 43.58+0.67 58.19+1.13 19.18+0.32 32.9940.34 967.63+51.09
300  3.48+0.37  7.33+0.22 14.40+0.27 42.25+0.86 57.77+1.28 19.70+0.53 33.89+0.37 855.75+82.13
Root
16  6.00£0.50*  7.48+0.17 14.44+0.18 43.14+0.66 57.76+0.99 19.33+0.26 33.50+0.20 937.86+54.14
80 6.6610.46*%* 7.75+0.12 15.00+0.26 43.66+0.59 56.39+0.55 19.3840.22 34.36+0.35 1024.8849.43
400 8.48+1.37** 8.19+0.35 14.36+0.34 48.82+1.71 59.74+0.9 17.72+1.01 32.62+1.44 1197.40+127.75
Root cortex
6 5.84+0.35* 7.66+0.13 14.4+0.20 44.04+0.95 57.53+1.29 18.93+0.15 32.99+0.71 945.86+33.27
30 5.95+0.20* 8.61+0.28 15.03+0.23 52.34+2.62 60.7622.03 17.59+0.58 29.18+1.34 1062.75+55.27
150  5.6240.91*  8.00+0.31 14.30+0.21 46.90+2.12 58.57+0.74 18.00+0.74 30.78+1.40 1057.33+107.68

Data were expressed as meantSE
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Dose AG T. protein ~ Albumin ALT AST Glucose BUN Creatinine
(mg/kg) (g/dl) (g/dl) (U (U (mg/dl) (mg/dl) (mg/dl)
Blank 1.70+£0.07 3.9340.29 2.48+0.20 39.78+3.84 19.1842.02 89.1349.45 8.31+0.70  0.31+0.04
Stem
12 1.81+0.04 4.58+0.24 2.95+0.16 40.2943.70 18.99+1.99 93.88+5.54 10.5840.63  0.39+0.03
60 1.87+0.08 4.7440.15 3.02+0.13 44.66+6.48 24.28+1.43 116.00+5.03 11.694£0.76  0.38+0.02
300 1.59+0.08 3.37+0.36 3.09+0.24 39.53+4.69 19.96+1.92 §81.00+10.35 10.5841.20  0.25+0.03
Root
16 1.75+0.04 4.24+0.26 2.961+0.18 52.44+3.48 20.91+1.85 114.38413.20 10.15+1.12  0.3940.01
80 1.67+0.05 4.66+0.15 3.06+0.11 55.96+3.10 23.19+1.55 117.38+6.22 11.29+0.49  0.34+0.02
400 1.57+0.11 4.70+0.27 2.85+0.17 53.17+£5.39 20.32+1.59 110.33+6.59 9.80+0.35  0.33+0.02
Root cortex
6 1.8-20.07 4.70+0.11 3.01+£0.05 53.60+2.27 19.80+0.81 121.0048.32 12.80£0.69  0.33+0.02
30 1.64%0.05 4.6910.22 3.05+0.12 50.91+2.58 18.01+£0.73 121.00+6.45 12.88+0.68* 0.43+0,02
150 1.61+£0.06 4.83+0.23 3.01+0.13 70.25+£8.63*** 24.57+2.59 116.29+11.55 14.49+2.99** (.40+0.03

Data were expressed as meantSE
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Dose Prothrombin time APTT Fibrinogen
(mg/kg) (sec) (sec) (mg/dl)
Blank 11.49+0.43 26.96+1.21 200.84+5.65
Stem
12 12.46+0.24 24.76+1.35 207.38+5.00
60 11.35+0.33 22.79+0.59 206.91+£7.25
300 12.88+0.80 27.284+2.13 207.10£16.35
Root
16 12.84+0.47 21.594+2.23 202.64+12.83
80 11.66+0.34 23.46+1.33 204.55+£3.07
400 12.12+0.76 29.12+2.50 238.76+10.10
Root cortex
6 13.13+0.46 40.9442.15%** 195.64+12.61
30 12.34+0.44 39.00+0.86*** 198.20+£5.72
150 13.20+1.06 40.03£1.12%** 225.60+7.10

Data were expressed as meantSE
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‘ Group
Organ Histopathology B SH RH CH
Kidney
Nephritis, pelvis, focal - - 1/8 -
Postmortem, diffuse 1/8
Liver

-: No significant lesions.

! Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 =
moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

? Incidence: Affected rats/ Total examined rats (n=8).

A2 BB < B2 ___51%,\, ;ﬁg%« L

Animal code

Organ Histopathological finding Blank (B)

—_ N WAl AN Q| 0
Kidney i A A M Al Ml I M
Liver B e

Animal code
Organ Histopathological finding Stem high (SH)

—|l Rjw|alu|lo| ]
Kidney e
Liver e
Animal code

Organ Histopathological finding Root high (RH)

— | N|W ||| Q| ®
Kidney - - IN| -] -] -]-]-
Liver - SN - - -] -1-

Animal code

Organ Histopathological finding Root cortex high (CH)
— N W] A~ WU AN Q|
Kidney - I

Nephritis, pelvis, focal (artificial gavage error) | 3
Postmortem, diffuse 5
Liver - - e -] -] - -

-: No significant lesions; N: no tissue.
L Degree of lesions was graded from one to four depending on severity: 1 = minimal (< 1%); 2: slight (1-25%); 3 =
moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).
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Fig. 15. Histopathological finding of kidney and liver in group B, SH and RH
treated rats. No significant lesions was noted in the kidney (A) and

liver (B), 400x. H&E stain.
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Fig. 16. Histopathological finding of kidney and liver in group CH treated
rats. No significant lesions were noted in the kidney (A) and liver (B),
400x. H&E stain.

AT RRERAE MNGNOTE g Rt LA e |
Fig. 17. Histopathological finding of kidney and liver in group B (blank)
rats. No significant lesions was noted in the kidney (A) and liver (B),

400x. H&E stain.
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Fig.18. Histopathological finding of kidney and liver in the group of S treated rats.
No significant lesions
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Animal code: RH1
Fig.19. Histopathological finding of kidney and liver in the group of R
treated rats. No significant lesions was noted in the kidney (A) and
liver (B), 400x. H&E stain.
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Fig.20. Histopathological finding of kidney and liver in the group of C
treated rats. No significant lesion was noted in the kidney (A) and
liver (B), 400x. H&E stain.
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Fig. 21. Gross and histopathological findings of non-specific lesions of
rats in the RH group. Microscopically, RH7 rat showed slight to
moderate postmortem of kidney (A. 20, B. 400x) and liver (C. 400x),
but focal, moderate epicarditis of heart (D. 20x, E, 40x, F. 400x)
and pleuritis of lung (KG. 20x, H, 40x, 1. 400x) that was caused by
artificial gavage error. H&E stain.
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Fig. 22. Gross and histopathological findings of non-specific lesions of rats in
the CH group. Grossly, CHI1 rat showed fibrinoid pleuritis (A and B)
and necrotic foci in kidney (C). Microscopically, focal, moderate, acute
pelvic nephritis with bacterial clumps and inflammatory cell infiltration
were found in the affected kidney (D. 20x, E, 40x, F. 400x, CH1),
focal, moderate epicarditis of heart (G. 20x, H, 40x, 1. 400x, CH1) and
pleuritis of lung (K. 20x, L, 40x, M. 400x, CH1); Diffuse, severe, acute
postmortem change was noted in the kidney of CH3 rat (N. 20x, O, 40x, P.
400x, CH3) that was caused by artificial gavage error. H&E stain.
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