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Received: May 13,2018 Objectives: The study is aimed at evaluating the possible toxicity in 90-day repeated oral
Revised: June 5, 2018 administration of modified Samjung-hwan (mSJH) in Sprague-Dawley (SD) rats, This study
Accepted: June 14, 2018 was conducted to detect the no-observed adverse effect level (NOAEL).
Methods: Modified SJH extract was administered orally in male and female SD rats at dose
of 0, 1,000, 2,000, 4,000 mg/kg. Each group consisted of 10 rats of each gender, The
modified SJH extract was given once a day for 90 days, We monitored the changes of mor-
talities, clinical signs, body weight changes, food consumption, ophthalmologic findings,
urine analysis, hematology, serum biochemistry, necropsy findings, organ weights, histo-
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Table 1, Definitions of Lowest Observed Adverse Effect Level (LOAEL), No Observed Adverse Effect Level (NOAEL) and No Observed Effect Level

(NOEL) by Three Steps of Weight-based Classification in Toxicity Test

Weight-based classification

Definitions of criteria

Criteria of toxicity Evaluation endpoints

Important compound-related
changes

« Statistically and biologically significant  histopathological
changes that are dose-dependent at all doses,

» Though not dose-dependent, histopathological changes
that are statistically significant and that do not occur in

the control group,

Minor compound-related changes < Clinic pathological and histopathological changes that

are dose-dependent in certain doses or are not
dose-dependent at a certain administered dose,
* Reversibility is anticipated or there is a histopathological

change in the control group.

» Dose-dependent or non-dose-dependent change that is
statistically and biologically significant and is thought to
be due to the pharmacological effects of the test

substance,

Noncompound-related changes

« Statistically significant change that is obtained through

Adverse effect LOAEL
Non-adverse effect NOAEL
No effect NOEL

comparison with the control group results that are

beyond historical data’

» Changes due to mistakes in the test process or

spurious changes,

*Biological significance: statistical significance of the difference between outcomes in a test and historical data; 'Historical data: mean+standard
deviation (SD) of controls from other Repeated Dose 90 days Oral Toxicity Study.
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Fig, 1. modified Samjung-hwan (MmSJH) was administered orally for
90days. There were no significant differences between any of the
groups, Body changes in male Sprague-Dawley rat after once oral
administration of modified Samjung-hwan (SJH). Values are presented
as mean=standard deviation (n=10),

400 -
@ 3004
=
=
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Fig. 2, modified Samjung-hwan (MSJH) was administered orally for
90days, There were no significant differences between any of the
groups, Body changes in female Sprague-Dawley rat after once oral
administration of modified Samjung-hwan (SJH). Values are presented
as mean=standard deviation (n=10),
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Fig, 3, Kruskal-Wallis' H-test for urine protein in male Sprague-Dawley
rat after once oral administration of modified Samjung-hwan (SJH).
Values are presented as severity (n=20), *Represents a significant
difference at P <0,05 level compared with the vehicle control, PRO:
protein, G1: sterile water administration group, G2: modified
Samjung-hwan (MSJH) extract 1,000 mg/kg/day administration group,
G3: mSJH extract 2,000 mg/kg/day administration group, G4: mSJH
extract 4,000 mg/kg/day administration group.

2 00 —
1.507

=

7]

* 100+ * *
0.501
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Fig. 4, Kruskal-Wallis' H-test for urine ketone in male Sprague-Dawley
rat after once oral administration of modified Samjung-hwan (SJH).
Values are presented as severity (n=20), *Represents a significant
difference at P<0.05 level compared with the vehicle control, KET:
ketone body, G1: sterile water administration group, G2: modified
Samjung-hwan (MSJH) extract 1,000 mg/kg/day administration group,
G3: mSJH extract 2,000 mg/kg/day administration group, G4: mSJH
extract 4,000 mg/kg/day administration group.

(Table 2, Fig. 3, 4).
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Table 2, Urinalysis of Male and Female Standard Deviation Rats Treated Orally with Modified Samjung-Hwan for 90 Days

Groups (mg/kg/day)

ltems Values Severity Male Female
G1 G2 G3 G4 G1 G2 G3 G4
) (1,000) (2,000) (4,000) ) (1,000) (2,000) (4,000)
GLU - 0 5 5 5 5 5 5 5 5
BIL - 0 5 5 5 5 5 5 5 5
KET - 0 4 3 3 5 5 5 5
+/- 1 1 2 1 1
1+ 2 1 4
SG <1.010 1 4 3 3 5 4 4
1.015 2 2 1 2 1 1 2
1.020 3 1 1
1.025 4 1 2
pH 6.5 0
70 1
75 2 2 1
8.0 3 1 5 1
85 4 3 4 3 5
>90 5
PRO - 0 5 5 3
+/- 1 1 1 1
1+ 2 2 4 1 1
2+ 3 2 3 1
3+ 4 1 1
URO 02 0 5 5 5 4 5 5 5 5
1 1 1
NIT - 0 5 5 5 5 5 4 5 5
+ 1 1
OB - 0 1 2 4 5 5 5 5
+/- 1 4 2
1+ 2
2+ 3
3+ 4 1
LEU - 0 1 5 5 2 2
+/- 1 3 2 2 1 1
1+ 2 1 1 1 2 1
2+ 3 1 1 2 1 1
3+ 4 1
RBC" - 0 5 5 5 5 5
WBC" - 0 5 5 5 5 5
Epithelial cell® - 0 4 4 5 4 4
+- 1 1 1 1 1
Casts” - 0 4 5 5 4 5 4 5 5
+/- 1 1 1 1

G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract
2,000 mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, GLU: glucose, BIL: bilirubin, KET: ketone body,
SG: specific gravity, PRO: protein, URO: urobilinogen, NIT: nitrite, OB: occult blood, LEU: leukocyte, RBC: red blood cell, WBC: white blood cell,
- negative, +: positive,

“The unit of Urobilinogen is Ehrlich unit/dL; "Urine sediments,
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Table 3, Hematological Values in Male and Female Standard Deviation Rats Treated Orally with Modified Samjung-Hwan for 90 Days

Groups (mg/kg/day)

Male Female

G1 G2 a3 G4 G1 G2 G3 G4
©) (1,000) (2,000) (4,000) ©) (1,000) (2,000) (4,000)

RBC (10°%/uL) 873+0345 871+0341 8.45+0380  8.58+0470 8.00+0353 810+£0429 7.75+0.781 8.03+0.215
HGB (g/dl) 1479+0428 1453+0907 1425+0406 1437+0.738 1429+0498 1446+0448 1391+1294 1455+0.538
HCT (%) 445141165 44731360 432241149 4393+£2247  4242+1702 4290+15632 4116+4002 4334+1470
MCV (fL) 5103+1634 51371296 5120+2012 5130+2298 5304+0763 5305+1631 5315+1333 5399+1683
MCH (pg) 1693+0572 16,70+0932 16910895 16,79+0998 1787+0416 17.89+0547 1795+0613 1813+0.668
MCHC (g/dl) 3321+0433 3251+2028 3300+0583 3272+0627 33,70+0447 3372+0413 3377+0469 3361+0517
RDW (%) 1298+0.731 1256+0470 1321+£0788 1313+0869 1141+0814 1134+0420 1192+1923 1144+0474
HDW (g/dl) 271+0136 268+0139 276+0289 281+0359 237+0127  242+0108 246+0246 244+0146
PLT (10%/ul) 92850+176.477 986.30+153770 986.40+85004 95560+119.821 1044.90+99430 99540+93385 991 20+156.818 102680+100274
MPV (fL) 735+0513 721+£0285  733+0267 7.32+0257 724+0267 724+0255 732+0439  7.24+0.201
RET (%) 146+0.192  140+0285 170+0414 181+0505 146+0329 152+0543 144+0335 1.64+0538

Tests'

G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract
2,000 mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, RBC: red blood cell, HGB: hemoglobin, HCT:
hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW:
red cell distribution, HDW: hemoglobin distribution width, PLT: platelet, MPV: mean platelet volume, RET: reticulocyte,

’Represents a significant difference at P <0.05 level compared with the vehicle control,

Table 4, Changes of White Blood Cell Number in Male and Female Standard Deviation Rats Treated Orally with Modified Samjung-Hwan for 90 Days

Groups (mg/kg/day)

Tests  Unit Male Female
Gl G2 G3 G4 G1 G2 G3 G4
0) (1,000) (2,000) (4,000) ) (1,000) (2,000) (4,000)
WBC  10%uL  365+1647 344+1573 36240931 353+0.869 1562+0517 168+0592 215+1623 188+0534
NEU % 2462+11811 2480+£18972 2278+7356 2282+3878 1669+4956 20,12+8055 1680+6584 17.16+5787
10%uL  082+0329 087+0896 082+0330 082+0275 025+0118 032+0128 029+0138 032+0,151
LYM % 6895+13,738 6934+22744 7242+7612 7243+4718 7755+6078 7411+7938 7803+7986 76,93+5 981
10%uL 2601413 237+1506 262+0764 25540628 118+0433 126+0518 176+1613 145+0447
MONO % 259+1145 353+4809 242+0700 23040724 242+0977 266+0715 224+1239 219+0479
EOS % 303+2093 184+0836 155+0334 181+0872 259+1478 244+1270 213+1067 295+2530
BASO % 0,19+0074 017+0116 017+£0095 0.17+0,095 020+0141 0.15+0118 021+0120 0.,19+0,099
LUC % 063+0510 032+0253 064+0327 049+0.238 055+0284 055+0317 059+0296 055+0314

G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract
2,000 mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, WBC: white blood cell, NEU: neutrophils, LYM:
lymphocytes, MONO: monocytes, EOS: eosinphils, BASO: bosophils, LUC: large unstained cells,
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Table 5, Blood Chemistry Values in Male and Female Standard Deviation Rats Treated Orally with Modified Samjung-Hwan for 90 Days

Groups (mg/kg/day)

Tests' Male Female
G1 G2 G3 G4 Gt G2 G3 G4
©) (1,000) (2,000) (4,000) ©) (1,000) (2,000) (4,000

ALB (g/dL) 3.1+0.09 3.1+£0.03 3.1+£0.09 32+0.10 3.4+0.15 34+0,13 3.4+0.21 3.4+014
ALP (UL 2041+29056 2055+5069 2069+1886 476.7+809.51 1323+£2664 1272+2149 1416+3104 141413477
ALT (UL 26,1617 27 0+579 253+398 292+735 20,8+4 07 18.8+3.49 218+504 219+3083
AST (UL 880+£1298 975+2198 830+1918  941+2427 823+1913 757+£1428 832+2111  807+1322
BIL (mg/dL) 0.1+0,02 01+0,04 0.1£0,02 01+0.02 02+0,02 0.1+0,03 0.2+0,08 05+0,06
BUN (mg/dl) 152+252 15.6+161 1584239 16.3+3,06 1938+545  19.3+421 152+328 1484235
CHO (mg/dL) 10672023 912+1276 990+17.05 86.85+1530 92942117 802+2222 828+1846 872+1466
CPK (UL 1952+168.57 290.8+190.00 203414603 256621443 181 1£14175 1624+66,03 2025+19281 1853+13351
CRE (mg/dL)  0.6+0.06 0.6+0.04 0.6+0.04 0.6+0.04 0.8+0.28 0.7+0.18 0.6+0.09 0.7+0.06
GGT (UY 3.7+£065 32+048 32+0.73 33+0.74 3.6+058 3.7x0.74 3.6+0.41 3.8+050
GLU (mg/dL) 1999+2314 1883+1692 1872+1148 1916+1804 14202634 1357x2183 1551x2032 1290%1593
IP (mg/dL) 6.0+0.44 6.0+0.87 6.1+0.31 6.1+0.55 52+062 54+066 50+0.72 51+064
PRO (g/dL) 56+0.19 57+022 58+0.19 58+0.31 58+0.26 57+031 58+0.43 58+027
TG (mg/dL) 39.6+10,99 36.9+12.06 44 4+15,09 445+1547 312+4 11 30.9+10.14 342+612 3514734
A/G ratio 1.2+0,06 12+0,10 1.1x0,07 12+0,.08 1.56+0.11 1.56+0,09 1.5+0.09 1.4+007
Ca®* (mg/dl) 9.7+0.26 95+0.22 97+027 98+024 102+0.14 10,1£0.32 10.1£0.27 10.3+0.26
Na" (mg/dl)  1412+067 1415+0.64 1421+0.60 1417111 1412+166 1407+125 1404+116 14051 11
K* (mmol/L) 47+037 48+049 47+0.30 48+0.28 43+028 43+0.30 41£0.31 42+0.21
CI (mmol/l)  1051+072  1053+142 1062+135  1057+139 106.8+1714 1069+130 1066+169  106.6+1.40

G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract 2,000
mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, ALB: albumin, ALP: alkaline phosphatase, ALT: alanine

aminotransferase, AST: aspartate aminotransferase, BIL: total bilirubin, BUN: blood urea nitrogen, CHO: total cholesterol,

CPK: creatine

phosphokinase, CRE: creatinine, GGT: gamma-glutamyltransferase, GLU: glucose, IP: inorganic phosphorus, PRO: total protein, TG: triglyceride, A/G

ratio: aloumin/globulin ratio, Ca”

*: calcium ion, Na+: sodium ion, K+: potassium ion, Cl-: chloride ion,

Represents a significant difference at P <005 level compared with the vehicle control,

Table 6, Plasma Coagulation Values in Male and Female Standard Deviation Rats Treated Orally with Modified Samjung-Hwan for 90 Days

Groups (mg/kg/day)

Male Female
Tests
G1 G2 G3 G4 G1 G2 G3 G4
Q) (1,000) (2,000) (4,000) ) (1,000) (2,000 (4,000)
PT (sec) 947+0501 966+0454 940+0473 9.43+0449 936+0531 955+0751 945+0561 926+0494
APTT (sec) 20.3+1.03 1.92+293 188+1.48 191+177 20.0+1.40 192+178 192+137 185+254

G1: 0 mg/kg/day, G2:1,000 mg/kg/day, G3: 2,000 mg/kg/day, G4: 4,000 mg/kg/day, PT: protrombin time, APTT: activated partial thromboplastin time,

A 23 Hlaske] A -8-&(1,000 mg/kg/day) 2
(2,000 mg/kg/day)oll Al TAHSCZ FolsiAl 7
Rou gEo|EA B HFuge FFo] gle
(historical data) U]o] W2 vAEEZ- /2
51 THP<0.05) (Table 7). WFH ¢FA A=
ok Msle BEEA] ZAUTHTable 8).
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Table 7, Absolute (g) and Relative (%) Organ Weights in Male Standard Deviation Rats (n=40) Treated Orally with Modified Samjung-Hwan for 90 Days

TR 2 HFee] =S 0188 90

= Z7E0] SHA

Groups (mg/kg/day)

Organs
G1 (0) G2 (1,000) G3 (2,000) G4 (4,000)
Adrenal (L) (9) 0.0277+0.00433 0.0277+0.00506 0.0264+0.00399 0.0281+0.00603
Percentage (%) 0.0055+0.00079 0.0056+0.00118 0.0053+0.00061 0.0056+0.00114
Adrenal (R) () 0.273+0.00601 0.0299+0.00592 0.0282+0.00314 0.0281+0.00558
Percentage (%) 0.0054+0.00101 0.00859+0.00069 0.0056+0.00064 0.0056+0.00101
Pituitary (g) 0.0146+0,00152 0.0151+0,00213 0.0144+0,0083 0.0140+0,00155
Percentage (%) 0.0029+0,00033 0.0031+0,00052 0.0029+0,00029 0.0028+0,00026
Testis (L) (9) 2.2532+0,19915 2.0690+0,17673 2.0751+0,16925 21223+0,13738
Percentage (%) 0.4488+0.03414 0.4164+0,04098 0.4158+0,03249 0.4236+0.03511
Testis (R) (9) 2.1901+0.22137 2.0382+0,19586 2.0953+0,17746 2.0809+0,13745
Percentage (%) 0.4362+0,03766 0.4098+0.03944 0.4197+0,03113 0.4153+0,03466
Epididymis (L) (9) 0.7345+0,06676 0.7440+0.06412 0.7229+0.07862 0.6977+0.05935
Percentage (%) 0.1464+0.01336 0.01501+0.01750 0.1447+0.01406 0.1391+0.01256
Epididymis (R) (g) 0.7197+0.06118 0.7445+0,06761 0.7055+0,07411 0.7232+0,08201
Percentage (%) 0.1435+0.01196 0.1500+0.01662 0.1410+0.01081 0.1445+0.01963
Thymus (g) 0.4385+0.12049 0.4968+0.16093 0.4729+0,11082 0.4837+0.09800
Percentage (%) 0.0873+0.02307 0.0979+0.02287 0.0947+0.02323 0.0961+0.01710
Prostate (g) 0.6929+0,16213 0.6640+0,15732 0.5854+0,09933 0.6941+0,15308
Percentage (%) 0.1395+0,03990 0.1345+0,03475 0.1168+0,01602 0.14383+0,02982
Spleen (g) 09145+0,13154 0.9041+0,19825 0.9694+0,11095 0.9272+0,14224
Percentage (%) 0.1813+0.01705 0.1796+0.02346 0.1935+0.01351 0.1844+0,02460
Kidney (L) (9) 1.5566+0,13740 1.5130+0,18088 1.5819+0,16563 1.5507+0,12337
Percentage (%) 0.3099+0.02272 0.3027+0.01690 0.3160+0,02160 0.3085+0,01382
Kidney (R) () 1.5331+0,10402 15358+0,17972 1.6851+0,15875 1.5689+0,14416
Percentage (%) 0.3055+0.01939 0.3077+0.02299 0.3166+0.01762 0.3122+0,02127
Heart () 1.4444+013072 1.4335+0,20866 1.4578+0,14844 1.4587+0,07729
Percentage (%) 0.2872+0.01643 0.2860+0.01574 0.2912+0.01520 0.2911+0,02095
Lung (9 1.8800+0,12812 1.8491+0,14987 1.8970+0,16929 1.8573+0,09562
Percentage (%) 0.3742+0.01463 0.3718+0.03303 0.3797+0.02777 0.3768+0.01776
Brain (g) 2.1926+0,05457 2.1889+0,09843 21985+0,10363 2.2194+0,08003
Percentage (%) 0.4378+0,02955 0.4416+0,04197 0..4425+0,04748 0.4432+0,03201
Liver (9) 13.4832+0,99265 13,0017£1,67276 13,8935£1,97693 143159132183
Percentage (%) 2.6855+0,15655 25989+0.12716 2.7658+0.17128 2.8483+0,19245

G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract
?,OOO mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, L: left, R: right,
Represents a significant difference at P <005 level compared with the vehicle control,
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Table 8, Absolute (g) and Relative (%) Organ Weights in Female Standard Deviation Rats (n=40) Treated Orally with Modified Samjung-Hwan for

90 Days
Groups (mg/kg/day)
Organs
G1 (0) G2 (1,000) G3 (2,000) G4 (4,000)
Adrenal (L) (9) 0.0341+0.00482 0.0334+0.00344 0.0327+0.00222 0.0323+0.00429
Percentage (%) 0.0126+0.00178 0.0122+0.00133 0.0118+0.00067 0.0117+0.00171
Adrenal (R) (9) 0.0332+0.00360 0.0346+0.0047 0.0318+0.00145 0.0337+0.00417
Percentage (%) 0.0123+0.00175 0.0126+0.00131 0.0115+0.,00103 0.0122+0,00162
Pituitary (9) 0.0167+0,00200 0.0153+0,00211 0.0155+0,00235 0.0157+0,00166
Percentage (%) 0.0062+0,00073 0.0056+0,00093 0.0056+0,00092 0.0057 +0,00058
Ovary () (9) 0.0676+0,00858 0.0682+0,00836 0.0619+0,01038 0.0654+0,00834
Percentage (%) 0.0251+0,00437 0.0249+0.00324 0.0223+0,00346 0.0236+0,00310
Ovary (R) (9) 0.0679+0,00782 0.0726+0,01004 0.0631+0,00980 0.0689+0.00868
Percentage (%) 0.0251+0,00374 0.30265+0,00311 0.0227+0,00329 0.0248+0,00247
Thymus (g) 0.3255+0.08114 0.3288+0.06143 0.3318+0.08951 0.3141+0.03945
Percentage (%) 0.1190+0.03015 0.1198+0.02206 0.1194+0.03138 0.1142+0,02016
Spleen (g) 0.5778+0.06290 0.5815+0.07877 0.6360+0.19500 0.5620+0.05106
Percentage (%) 0.2125+0.01788 0.2120+0.02698 0.2308+0.07951 0.2029+0.01648
Kidney (L) (9) 0.8849+0.08610 0.8686+0.05604 0.8803+0.07593 0.8669+0.07386
Percentage (%) 0.3260+0.02907 0.3173+0.02393 0.3179+0.03144 0.3130+0.02300
Kidney (R) (g) 0.8791+0,08162 0.8863+0.0554 0.8971+0,08354 0.8792+0,06333
Percentage (%) 0.3237+0,02558 0.3240+0,02563 0.3240+0,03473 0.3175+0,01831
Heart (g) 0.8953+0,06342 0.9222+0,07450 0.9120+0,12305 0.8943+0,04516
Percentage (%) 0.3300£0.002265 0.3364+0,02231 0.3286+0,04188 0.3238+0,02637
Lung (9) 1.3573+0,08748 1.4178+0,09770 1.3853+0,10071 1.36120,10099
Percentage (%) 0.5002+0.02873 0.5178+0.03793 0.4997+0,03603 0.4931+0,05025
Brain (g) 1.9584+0,08726 2.0014+0.06540 2.0037+0.07336 1.9997+0,04320
Percentage (%) 0.7236+0.06209 0.7323+0.05821 0.7252+0.06681 0.7248+0.06168
Liver (g) 6.9063+0,84855 7.0742+1,07608 71424056172 6.8777+0.84140
Percentage (%) 2.5402+0,24859 2.5860+0.42754 25747017181 24743+017757

Represents a significant difference at P <0.05 level compared with the vehicle control,
G1: sterile water administration group, G2: modified Samjung-hwan (mSJH) extract 1,000 mg/kg/day administration group, G3: mSJH extract
2,000 mg/kg/day administration group, G4: mSJH extract 4,000 mg/kg/day administration group, L: left, R: right,
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