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Safety Evaluation Test of Galgeun-tang Applied to Guidelines for
the Testing of Chemicals
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ABSTRACT

Background: Galgeun-tang used in traditional Korean medicine, is a mixture of the medicinal plants Cinnamomi Ramulus, Ephe-
drae Herba and Puerariae Radix, and has been prescribed for the treatment of various ailments, including fever. Although the use of
traditional medicinal herbs to treat diseases has recently increased, their safety and toxicity profiles incompletely elucidated. Thus,
we evaluated Galgeun-tang’s toxicity in male and female Sprague-Dawley rats.

Methods and Results: Galgeun-tang (1,000, 2,000 and 4,000 mg/kg) was orally administered to rats for 13 weeks, and then, they
were maintained for 4 weeks without administration (recovery period). Their clinical signs, and hematological and urinary proper-
ties, were monitored. The results showed that Galgeun-tang administeration slightly increased serum creatinine, urea nitrogen and,
aspartate aminotransferase levels. Additionally, 2,000 and 4,000 mg/kg Galgeun-tang significantly increased urinary bilirubn and
protein levels of male and female rats, which were restored during the recovery period.

Conclusions: The no-observed-adverse-effect level of orally administered Galgeun-tang was 4,000 mg/kg in both female and male
rats, and no target organs were identified. In addition, 400 mg/kg was found to be the no-observed-effect level for toxicity under the
study conditions.

Key Words: Galgeun-tang, Guidelines for the Testing of Chemicals, Herbal Medicine, Safety Evaluation
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Table 1. Composition of Galgeun-tang.
Latin name Scientific name Herb contents Extract contents ~ Ratio Yield
(mg/g) (mg/g) (%) (%)
Cinnamomi Ramulus Cinnamomum cassia Presl 151.5 420.8 42.1 36
Ephedrae Herba Ephedra sinica Stapf 41.2 179.2 17.9 23
Zizyphi Fructus Zizyphus jujuba Miller var. inermis Rehder 63.8 193.4 19.3 33
Glycyrrhizae Radix et Rhizoma Glycyrrhiza uralensis Fischer 4.7 42.9 4.3 11
Paeoniae Radix Paeonia lactiflora Pallas 60.4 137.2 13.7 44
Puerariae Radix Pueraria lobata Ohwi 4.5 26.5 2.6 17
Zingiberis Rhizoma Crudus Zingiber officinale Roscoe 54.3 106.5 10.7 51
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Table 2. Summary of clinical signs of male and female rat administered with Galgeun-tang (CT).

Sex; Male
No. of ) Week of dosing Week of recovery
Group/Dose . Signs
animals 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
G1(0) 10 o 0 0 0 O 0O 0O 0O 0O 0 0 0 0 - - - -
G2 (GT 1,000 10 o 0 0o 0 O 0O 0O 0O 0O 0 0 0 0 - - - -
G3 (GT 2,000) 0 Abnormal O O O 0 O 0O O O O O O O O - - - -
G4 (GT 4,000 10 findngs 0 0o o o o o o o o o o 0 0 - - - -
G5 (0R) 5 S .o
G6 (GT 4,000R) 5 S oo
Sex; Female
G1(0) 10 o 0 0 0 o 0 0O 0O 0O 0 0 0 0 - =- - -
G2 (GT 1,000 10 o 0 0 0 0O 0O 0O 0O 0 0 0 0 0 - =- - -
G3 (GT 2,000 10  Abnormal O O 0 O O 0O O O O O O O O - - - -
G4 (GT 4,000) 10 findngs 0 0 o o o o o o o o 0o O O - - - -
G5 (0R) 5 - - - - - - - - - - - < - 0 0 0 O
G6 (GT 4,000R) 5 - - - - - - - - - - - < - 0 0 0 O

0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg Calgeun-tang
administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13 weeks, OR (G5); normal control of
recovery evaluation, GT 4,000R (G6); maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg Galgeun-tang administration for 13
weeks.

Table 3-1. Change in body weights of male and female rat administered with Galgeun-tang for 13-weeks.

Sex Group/Dose Week of dosing (g)
(mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13
Gl Mean 502 946 160.7 226.7 3735 4113 4169 4,988.9 506.1 468.5 498.9 506.1 512.3
0 SD. 15 57 95 138 268 234 225 258 266 294 258 266 26.0
G2 Mean 445 93.8 156.6 219.4 369.9 401.5 401.5 483.7 497.7 453.1 483.7 497.7 510.2
GT1,000 SD. 39 63 107 156 332 397 397 485 498 400 451 426 50.1
Male Mean 47.0 831 159.1 223.9 3682 401.5 3955 4859 4957 460.7 4859 495.7 502.1
GT2,000 SD. 33 93 63 99 223 366 294 397 416 358 397 41.6 420
G4 Mean 4517 848 150.7 2159 366.2 399.5 400.1 484.4 503.1 462.4 4844 503.1 511.9
GT4000 SD. 35 69 134 146 270 301 307 377 404 294 377 404 418
Gl Mean 444 873 1281 1689 2425 258.0 262.1 266.5 277.8 293.1 291.4 2973 306.8
0 SD. 23 53 78 111 148 206 211 205 212 253 270 261 245
G2  Mean 475 851 1252 1652 2324 2459 2459 256.5 266.0 280.4 280.4 2849 2959
Femalecﬂ,ooo SD. 53 49 62 99 134 139 139 152 175 196 196 177 19.8

Mean 443 755 126.1 167.6 2355 2499 2472 2559 270.6 2854 285.4 2946 2943

GT 2,000 S.D. 3.5 6.6 5.8 6.5 213 233 201 283 259 292 292 324 203
(@) Mean 39.9° 85.1 1273 169.2 237.7 247.7 2524 2629 271.6 290.9 290.9 296.3 302.0
GT 4,000 S.D. 3.2 5.9 9.0 132 177 223 19.0 213 228 282 282 285 273

0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg Calgeun-tang
administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Calgeun-tang administration to rats for 13 weeks. Values are expressed as means
= SD (n = 10). "Means with difference letters are significantly different to normal control group of toxicity evaluation (G1) by Tukey-Kramer
Multiple Comparison Test (p < 0.05).
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Table 3-2. Change in body weights of male and female rat administered with Galgeun-tang for 4-weeks of recovery evaluation.

Sex Group/Dose Week of recovery (g)
(mg/kg/day) 1 2 3 4
G5 Mean 524.6 531.4 536.0 542.8
Male OR S.D. 23.1 25.2 27.4 27.8
Go6 Mean 524.6 537.4 548.6 560.8
GT 4,000R S.D. 46.0 45.1 47.4 48.4
G5 Mean 314.2 322.8 334.6 346.0
Fernale OR S.D. 26.1 25.4 25.1 24.9*
Go6 Mean 295.0 296.4 298.2 299.6
GT 4,000R S.D. 19.4 19.4 19.9 19.8

OR (G5); normal control of recovery evaluation, GT 4,000R (G6); maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg Galgeun-tang
administration for 13 weeks. Values are expressed as means = SD (n = 5). "Means with difference letters are significantly different to normal
control group of recovery evaluation (G5) by Tukey-Kramer Multiple Comparison Test (p < 0.05).

Table 3-3. Change in body weights of male and female rat administered with Galgeun-tang for 4-weeks of recovery evaluation.

Sex Group /Dose Week of recovery (g)
(mg/kg/day) 1 2 3 4
G5 Mean 524.6 531.4 536.0 542.8
Male OR S.D. 23.1 25.2 27.4 27.8
Gé6 Mean 524.6 537.4 548.6 560.8
GT 4,000R S.D. 46.0 45.1 47.4 48.4
G5 Mean 314.2 322.8 334.6 346.0
Fomale OR S.D. 26.1 25.4 25.1 24.9i
Go6 Mean 295.0 296.4 298.2 299.6
GT 4,000R S.D. 19.4 19.4 19.9 19.8

OR (G5); normal control of recovery evaluation, GT 4,000R (G6); Maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg Galgeun-tang
administration for 13 weeks. Values are expressed as means = SD (n = 5). "Means with difference letters are significantly different to normal
control group of recovery evaluation (G5) by Tukey-Kramer Multiple Comparison Test (p < 0.05).

Table 4-1. Change in mean food consumption of male and female rat administered with Galgeun-tang for 13-weeks.

Sex Group/Dose Week of dosing (g)
(mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13
G1 Mean 596 69.7 93.2 102.6 1148 116.6 125.6 128.6 1285 127.8 1309 131.6 131.7
0 S.D. 5.7 8.6 6.1 53 4.3 5.1 4.4 4.2 3.4 6.6 4.8 2.7 2.7

G2 Mean  55.7 732 93.8 1049 1171 1184 128.6 133.4 1313 131.5 133.8 1353 134.0
GT 1,000 S.D. 4.6 8.6 4.6 5.3 4.3 5.8 4.4 4.5 3.6 6.7 5.0 3.3 2.6

Male G3 Mean  61.8 719 1024 111.8" 1141 117.7 1283 1323 133.2 130.5 134.6 1363 134.4
CT 2,000 S.D. 5.7 8.6 6.1 53 5.7 4.6 4.4 4.2 3.4 6.6 4.8 2.7 2.7

G4 Mean 570 671 97.6 107.0 109.3 1129 126.6 132.0 131.0 131.6 130.5 133.2 1323

GT 4,000 S.D. 5.7 8.6 6.1 5.3 5.7 4.6 4.8 2.7 3.6 4.4 6.6 3.4 4.2

G1 Mean 472 544 771 844 941 1093 109.3 1151 1143 1116 116.6 119.1 116.0

0 S.D. 6.3 8.1 6.3 53 6.0 4.4 4.4 4.2 3.4 6.6 4.8 2.7 2.7

G2 Mean 447 551 763 854 951 1104 1104 1104 1152 1154 1172 1163 116.9

Fomale GT 1,000 S.D. 5.7 8.2 6.0 6.2 4.1 4.6 4.6 4.1 5.8 6.7 4.6 3.1 2.8
G3 Mean 458 55.8 763 850 951 110.7 110.7 1104 114.7 1140 1174 116.1 118.1

CT 2,000 S.D. 7.3 8.1 6.0 5.7 4.1 4.5 4.5 4.3 3.7 6.9 5.0 3.0 4.3

G4 Mean 466 576 790 863 973 113.0 113.0 1128 1172 1163 119.7 118.6 119.3

GT 4,000 S.D. 5.7 8.6 6.1 5.3 4.3 4.4 4.4 4.2 3.4 6.6 4.8 2.7 2.7

0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg Calgeun-tang
administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13 weeks. Values are expressed as means
=+ SD (n = 5). "Means with difference letters are significantly different to normal control group of toxicity evaluation (G1) by Tukey-Kramer
Multiple Comparison Test (p < 0.05).
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Table 4-2. Change in mean food consumption of male and female rat administered with Galgeun-tang for 4-weeks of recovery evaluation.

Group/Dose Week of recovery (g)
Sex
(mg/kg) 1 2 3 4
G5 Mean 160.3 157.8 151.6 151.5
OR S.D. 4.9 5.1 8.4 4.6
Male
Go6 Mean 165.6 159.9 151.6 152.3
GT 4,000R S.D. 4.1 4.8 10.4 4.9
G5 Mean 143.2 139.1 133.3 134.0
OR S.D. 5.0 8.0 7.7 5.1
Female
Co6 Mean 140.4 141.3 148.0 142.1
GT 4,000R S.D. 8.5 5.7 5.4 6.2

OR (G5); normal control of recovery evaluation, GT 4,000R (G6); maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg Galgeun-tang
administration for 13 weeks. Values are expressed as means = SD (n = 5).

Table 5. Individual of urinalysis results in main groups.

4, QUM
Pyzzs vwstel 13 F Fo oy PR ex; Male
1000 nglkg SERE 29 (rotcin) 547 S7kse A GoplDose Ol
o] g A UERAAIRE o] 4 F §1 ERJ7F170e] B . ' ' '
5 Agdon SRAg Aol e dug Fele wr  Qume Nehe 555
bilirubin 4417} FEO)s] Z7hE% 01} ﬁl%é P1Eet 4 N y y
AWs7E UeA 2k (Table 5). EsPd 2ow 2475 Biirubin T ] 1 ]
£ 571750 Qb = bilirubin X0l FEE v|X = Negative - - - -
Aoz UepAw ol 722w Fog FAam gKes
suns Aes selEgl. R ) )
o 40 1 2 1 1
5. dons AM <1100 5 2 2 5
AYEE R A AAD AW el DA AR 5 Spedic o0 ., 5 _
sk Azl oHA ek 2,000 mgkg 228 Tl (female, gravity 1200 - _ ] .
G3, GT 2,000+ RBCS} HGB 3|7} fol# o2 2iaxgl Occult blood Negative 5 5 5 5
Aoz et o= Ade YolA 23t 2] wjio] s _ _
MARRIR] Ao 2 ALREW o] & A|Q|gh oY TS {2 8.0 . 1 . .
A e Wt #FER] ek} (Table 6). pH 85 5 4 5 5
=9.0 - - - -
6. HOMMSISIA HAL Negative - - - -
NHEE 27 A 2SSl i) Fstely A Protein =25 4 3 . :
T A 2] 3k 42" 4,000 mgkg FEE FoiT (mg/d) >50 - - - -
< A3zt Hlatste] AST, BUN 21 CRE 3|7} #-2] =100 1 2 5 5
2 S7HEIAT S7FEFS pnEiet. ARt 3597117t Urobilinogen 0.2 5 3 3 3
S RE FAe AHCR FEHe Jow veuth of (EU/d0) >1.0 - 2 2 2
Zl AT ZA8E 2,000 =2 4,000 mgkg FEE Fois) o Negative 5 5 5 5
AL w Bosiera QEe] Z7hEE Row YehAY, NI positve - - - -
57 AP} v R 2 3877050 B Aoz 0 (G); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang
2 EAT} (Table 7). administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg

Galgeun-tang administration to rats for 13 weeks, GT 4,000 (G4);
4,000 mg/kg Calgeun-tang administration to rats for 13 weeks.
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Table 5. continued.

Table 5. continued.

Sex; Female Sex Male Female
G1 G2 G3 G4 G5 (@) C5 Go6
Group/Dose Group/Dose (mg/kg)
(mg/kg) 0 GT1,000 GT2,000 GT 4,000 OR GT4,000R OR GT 4,000R
Glucose  Negative 4 5 5 4 Glucose Negative 5 4 5 5
(mg/de) Trace 1 - - 1 (mg/d) Trace - 1 - -
Negative 1 - - - Negative - 4 4
Bilirubin Small 3 4 - - Bilirubin Small 5 1 - 2
Moderate 1 5 5 Moderate - - - -
Negative 2 - - - Negative - - 4 3
Ketone body 5 1 - - 1 Ketone body 5 - 1 1 -
(mgy/de) 15 1 5 5 4 (mg/de) 15 1 3 - 2
40 1 - - - 40 4 1 - -
<1.100 4 2 - 5 <1.100 - 1 3 4
Specific 1150 1 - 1 - 1150 2 4 - -
gravity Specific
1200 - 3 4 - : 1200 2 - 1 1
gravity
Occult blood Negative 5 5 5 1.250 1 - - -
<7.5 3 2 - - >1.300 - - 1 -
H 8.0 1 3 5 - Occult blood Negative 5 5 5 5
P 8.5 1 - - 5 <6.5 - - 1 -
>9.0 - - - - 7.0 - - 1 -
Negative 2 - - - 7.5 - 1 - -
pH
Protein =25 - - - - 8.0 4 1 - 4
(mg/de) =50 - - - - 8.5 3 3
=100 3 5 5 5 >9.0 - - - -
Urobilinogen 0.2 1 - - - Negative - - 4 4
(EU/d) =10 4 5 5 5 Protein >25 5 5 1 1
o Negative 5 5 5 5 (mg/dle) =50 - - - -
Nitrite
Positive - - - - =100 - - - -
0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Calgeun-tang Urobilinogen 0.2 4 5 5
administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg
Galgeun-tang administration to rats for 13 weeks, GT 4,000 (G4); (EU/de) =1.0 4 1 B B
4,000 mg/kg Calgeun-tang administration to rats for 13 weeks. Negative 5 5 5 5
Nitrite -
Positive - - - -

7. 830 M

WA FEo AF7IE AARE 23 BE Al T
Ztt vlasie] Gl BAFTIE HAem (100%), 27

=
=
PNRE T WA Ak 7k
_'C_ﬁ'_

2 Az B A" T foE9l i]' ] ‘/]'E]'I/]'Z]
23T} (Table 8).
8. 74

B APsEd sl erE AAE H 5 E ol #
AL AT Al 7)ol ek S<HARE Je A
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OR (G5); normal control of recovery evaluation, GT 4,000R (G6);
Maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg
Galgeun-tang administration for 13 weeks.
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Table 6. Summary of hematological parameters in main and recovery groups.
RBCY HGB? HCTY MCV? MCH” MCHC® PLT”? WBCY WBC differential counting (%)
(10%) (g/de) (%) )  (pg  (gd&) (10%ud) (10%0) NEU? LYM'® MONO™ EOS'™ BASO'™
G1 Mean 9.2 16.2 50.8 55.1 17.6 319 783.0 13.0 14.2 76.5 7.8 1.3 0.2
0 S.D. 05 0.6 2.5 2.3 0.8 0.5 410 1.5 3.8 5.4 2.4 0.8 0.1
G2 Mean 9.4 16.2 504 54.1 17.4 32.2 990 15.1 149 77.2 6.6 1.0 0.2
GT 1,000 S.D. 09 1.4 5.1 1.4 0.6 0.6 197 2.2 4.4 5.4 1.7 0.3 0.1
G3 Mean 9.3 16.1 50,6 544 174 319 922 13.6 138 77.2 7.9 0.8 0.1
GT 2,000 S.D. 04 0.8 2.7 1.9 0.5 0.6 103 1.6 4.6 4.6 2.0 0.3 0.1
G4 Mean 9.0 159 499 554 176 31.8 942  13.2 13.2 78.4 7.3 0.9 0.2
GT 4,000 S.D. 0.6 1.2 3.7 2.3 0.5 0.7 260 2.3 4.4 6.6 2.3 0.1 0.1
G5 Mean 9.1 15.6 47.5 51.7 17.0 32.8 1,045 14.6 16.3 471 8.2 1.2 0.2
OR S.D. 04 1.0 3.0 1.8 0.8 0.5 129 0.9 7.2 8.9 2.4 0.5 0.1
G6 Mean 9.2 158 489 53.0 17.2 324 1,028 17.3 14.8 77.0 7.0 0.8 0.1
GT 4,000R S.D. 0.6 0.8 2.5 1.0 0.3 0.26 108 3.3 5.7 6.2 0.7 0.3 0.1
G1 Mean 8.4 15,5 48.8 58.0 18.5 31.7 875 10.9 9.6 82.0 5.9 1.9 0.1
0 S.D. 04 0.7 2.1 1.5 0.5 0.3 261 2.2 2.2 4.5 1.2 2.5 0.1
G2 Mean 8.4 154 493 58.8 18.5 31.4 931 9.8 9.0 83.1 6.5 1.3 0.2
GT 1,000 S.D. 04 0.4 1.9 1.9 0.5 0.5 121 2.5 4.8 4.1 2.0 0.7 0.2
G3 Mean 6.3 11.8° 37.5 58.0 18.6 32.2 782 8.6 13.9 78.0 6.6 1.4 0.2
GT 2,000 S.D. 3.2 5.8 1.7 6.7 1.5 2.1 403 4.7 4.6 5.4 2.0 0.6 0.1
G4 Mean 8.3 154 499 60.3 18.6 30.8 892 104 11.7 80.6 6.4 1.2 0.1
GT 4,000 S.D. 0.6 0.7 2.1 33 0.8 0.4 117 2.1 4.9 4.0 2.5 0.7 0.1
G5 Mean 8.1 149 46.0 57.0 18.6 32.5 861 7.7 12.0 78.8 7.7 1.3 0.3
OR S.D. 0.3 0.6 2.3 1.4 0.5 0.4 483 1.2 4.4 7.1 2.8 0.2 0.2
G6 Mean 8.8 159 50.1 57.0 18.1 31.8 1,030 7.3 89 81.7 7.9 1.2 0.2
GT 4,000R S.D. 0.2 0.5 2.1 1.5 0.3 0.5 178 1.2 4.4 3.9 2.2 0.4 0.1

RBC; erythrocyte count, ?HGB; hemoglobin, YHCT; hematocrit, “MCV; Mean corpuscular volume, ®MCH; Mean corpuscular hemoglobin,
9MCHC; mean corpuscular hemO%IObin concentration, ”PLT; platelet, ®WBC; White blood cell, ”NEU; neutrophil, '”LYM; lymphocyte, ""MONO;
monocytes, YEOS; eosinophils, "?BASO; basophils. 0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for
13 weeks, GT 2,000 (G3); 2,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang
administration to rats for 13 weeks, OR (G5); normal control of recovery evaluation, GT 4,000R (G6). Maintained for 4 weeks without Galgeun-
tang after 4,000 mg/kg Galgeun-tang administration for 13 weeks. Values are expressed as means = SD (n = 5). "Means with difference letters are
significantly different to normal control group of toxicity evaluation (G1) by Tukey-Kramer Multiple Comparison Test (p < 0.05).

Sex Group

Male

Female

Table 7. Summary of biochemical parameters in main and recovery groups.

Sex Male Female
Group ATV (U/ L) ALP?(U/£) BUN? (mg/d) CREY (mg/dl) ALTY(U/ L) ALP?(U/£) BUN? (mg/de) CRE? (mg/dl)
G1 Mean 74.0 377.0 18.0 0.4 86.4 378.6 17.8 0.3
0 S.D. 10.0 109.0 4.0 0.1 11.2 57.7 2.2 0.1
G2 Mean 75.9 416.4 17.7 0.5 75.2 361.4 19.2 0.4
GT 1,000 S.D. 11.4 65.6 2.9 0.1 7.1 77.7 2.1 0.1
G3 Mean 73.4 366.8 18.6 0.6 73.0 431.47 20.2 0.6
GT 2,000  S.D. 11.2 82.8 4.9 0.1 8.0 45.5 1.9 0.1
G4 Mean 116.4° 397.4 20.9° 0.8 105.6" 445.8 20.1 0.7
GT 4,000 S.D. 18.9 87.8 4.7 0.1 16.4 46.0 3.63 0.1
G5 Mean 61.8 358.5 18.2 0.4 67.0 290.0 16.9 0.8
OR S.D. 8.7 81.1 1.6 0.1 10.3 13.3 2.3 0.5
G6 Mean 69.8 360.8 16.8 0.4 61.0 288.2 16.5 0.8
GT 4,000R  S.D. 9.3 84.5 0.9 0.1 6.2 69.5 3.0 0.6

VALT; alanine aminotransferase, ?ALP; alkaline phosphatase, ?BUN; Blood urea nitrogen, ¥CRE; creatinine. 4,000R (G6); maintained for 4 weeks
without Galgeun-tang after 4,000 mg/kg Galgeun-tang administration for 13 weeks. Values are expressed as means = SD (n = 5). "Means with
difference letters are significantly different to normal control group of toxicity evaluation (G1) by Tukey-Kramer Multiple Comparison Test (p < 0.05).
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Table 8. Summary of estrous cycle in main groups.

Group/Dose Estrous Length of Length of stage (days)
(mg/kg) cyclicity (%) estrous cycle (days)  proestrus Estrus Metestrus Diestrus

Gl Mean 100 2.4 2.6 2.6 2.8 5.0

0 S.D. (5/5) 0.5 0.5 0.5 0.4 1.0

G2 Mean 100 2.0 2.4 2.2 2.4 6.0
GT 1,000 S.D. (5/5) 0.0 0.5 0.4 0.5 0.7
G3 Mean 100 2.4 2.4 2.4 2.4 5.8
GT 2,000 S.D. (5/5) 0.5 0.5 0.5 0.5 0.8
G4 Mean 100 2.6 2.8 2.6 2.4 5.2
GT 4,000 S.D. (5/5) 0.5 0.4 0.5 0.5 1.3

0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg Galgeun-tang
administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13 weeks. Values are expressed as means
+ SD (n = 5).

Table 9. Summary of necropsy findings in male and female rats administered with Galgeun-tang.

Male
Group G1 G2 G3 G4 G5 Go6
Dose (mg/kg) 0 GT 1,000 GT 2,000 GT 4,000 OR GT 4,000R
Organ / Findings No. of examined 5 5 5 5 5 5
Abnormal organs  Remarkable findings 0 0 0 0 0 0
Female
Group G1 G2 G3 G4 G5 Go6
Dose (mg/kg) 0 GT 1,000 GT 2,000 GT 4,000 OR GT 4,000R
Organ / Findings No. of examined 5 5 5 5 5 5
Abnormal organs Remarkable findings 0 0 0 0 0 0

0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000 (G3); 2,000 mg/kg Galgeun-tang
administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13 weeks, OR (G5); normal control of
recovery evaluation, GT 4,000R (G6); Maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg Galgeun-tang administration for 13
weeks. Values are expressed as means + SD (n = 5).

9. W= Aol gk 4,000 mghkg 22w 35 (female, G6, GT
FAE g3 H APEEY A (uterus), FA (ovary), 4,000R)y> 47 =L (female, G5, OR) H]sle] 4

2238} (testis), 2 (epididymis), 7F (liver), 2% (heart), ¥l Z, o, Al Ay Fae) A7hme] dole} FA9] A

A (spleen) 2 217 (kidney)e] Aol A715H=t A7me] & gE7E S7HEE AeE2 UegAIRE 53] alele gl

g 2 ZdolE 43¢ A¥, 77l gk 4,000 mgkg 2w (Table 10, 11).

3] &7 (male, G6, GT 4,000R)} 3&EF 7 Az

(male, G5, OR)Z Hluatie o Aol o3t FaF2 2 LA {
o)7F VA ARt AAAFol wlHF g S8
7} 74" Ao g vehdth skx|E o] A oxpd 9t Organisation for economic co-operation and development

o2 g wwste] Z7) wie] AMAIte] 9l Ao ALE  (OECD)] FAS5AAES 54383 2,000 mghkg o] &
Aok kAol g 4,000 mgkg Z2H Tl (female, G4, = (OECD, 2001)¢} 77715219 348321 2,000 mg/kg
GT 4,000y HAUNET (female, G, 0)2 Wwsle] W] F (Oh ef al, 2006005 EF3le] A F=g Hgsia 2
FE7] SERE frelder S7HE Aew UEARE 5 28%E 1,000, 2,000 B 4,000 mgkg o] FEE 13 F HHET
7hgo] vl mulstal FEFel Aole vEhA @itk 7R B4 F 3EAES Ao
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Table 10. Summary of absolute organ weights in male and female rats administered with Galgeun-tang.

Weight (g) Tibia (mm)
Sex Group/Dose ) Kidneys  Testis  Epididymis .
(mg/kg) BW."  Liver Heart Spleen Lung > Length Diameter
Lt.
G1 Mean 498.2 15.9 1.7 0.9 2.1 3.9 3.4 1.2 42.2 3.7
0 S.D. 25.0 1.8 0.1 0.4 0.4 0.3 0.1 3.8 0.2
G2 Mean 493.8 15.5 1.5 0.8 2.0 3.8 3.7 1.3 44.0 3.4
GT 1,000 S.D. 50.7 1.5 0.1 0.2 0.2 0.4 0.3 0.1 1.8 0.5
G3 Mean 504.8 15.5 1.5 0.8 2.0 4.1 3.4 1.2 42.5 3.3
Male GT 2,000 S.D. 46.7 2.4 0.2 0.1 0.2 0.6 0.4 0.1 2.8 0.2
G4 Mean 502.0 15.4 1.6 0.9 2.2 3.9 3.6 1.3 43.4 3.5
GT 4,000 S.D. 23.9 1.8 0.1 0.1 0.1 0.4 0.3 0.2 0.8 0.2
G5 Mean 542.8 15.3 1.6 0.8 2.1 4.2 3.6 1.3 54.3 3.5
OR S.D. 27.8 0.7 0.2 0.1 0.2 0. 0.3 0.0 1.3 0.3
Go6 Mean 560.8 15.4 1.0 1.0 2.2 3.9 3.6 1.2 43.9 3.6
GT 4,000R  S.D. 47.0 2.7 0.4 0.4 0.4 0.4 0.2 0.2 1.4 0.2
Gr(()rsg%Dose B, lver  Heart Spleen  Lung Kidneys ~ Uterus ~ Ovary Tibia (m.m)
8 L? Length Diameter
G1 Mean 308.0 8.7 1.0 0.5 1.6 2.3 0.7 0.3 40.2 2.8
0 S.D. 29.5 1.2 0.1 0.1 0.2 0.2 0.2 0.4 0.8 0.3
G2 Mean 292.4 8.5 1.0 0.5 1.5 2.1 0.7 0.1 39.6 2.7
GT 1,000 S.D. 26.4 1.1 0.1 0.1 0.1 0.1 0.2 0.0 1.1 0.1
G3 Mean 295.0 9.2 1.0 0.5 1.5 2.2 0.7 0.1 39.7 2.7
Femnale GT 2,000 S.D. 29.5 1.3 0.1 0.0 0.2 0.3 0.4 0.0 0.8 0.1
G4 Mean 293.0 8.8 1.0 0.7 1.7 2.2 0.6 0.1 39.9 2.8
GT 4,000 S.D. 19.2 1.1 0.1 0.1 0.2 0.3 0.2 0.0 0.9 0.2
G5 Mean 346.0 9.7 1.0 0.5 1.6 2.1 0.1 0.6 39.4 2.6
OR S.D. 249 1.1 0.1 0.0 0.2 0.2 0.0 0.1 1.2 0.2
(@) Mean 299.6 10.6 1.1 0.6 1.8 2.5 0.1 0.6 39.5 2.8
CT 4,000R  S.D. 19.8 1.9 0.1 0.1 0.3 0.3 0.1 0.1 0.2 0.1

"B.W.; Body weight, 2Lt; left. 0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000
(G3); 2,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13
weeks, OR (G5); normal control of recovery evaluation, GT 4,000R (G6); maintained for 4 weeks without Calgeun-tang after 4,000 mg/kg
Galgeun-tang administration for 13 weeks. Values are expressed as means = SD (n = 5).
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Table 11. Summary of relative organ weights in male and female rats administered with Galgeun-tang.

Weight (g) Tibia (mm)
Sex Grc()ntljg{{Dose ) Kidneys  Testis  Epididymis .
8 B.W." Liver Heart  Spleen  Lung , Length Diameter
Le.?
G1 Mean 498.2 3.19 0.35 0.19 0.42 0.79 0.69 0.25 8.47 0.74
0 S.D. 25.0 0.32 0.01 0.03 0.07 0.06 0.05 0.02 0.77 0.03
G2 Mean 493.8 3.13 0.31 0.15 0.41 0.77 0.75 0.27 8.97 0.69
GT 1,000 S.D. 50.7 0.08 0.03 0.03 0.04 0.06 0.07 0.02 0.61 0.1
G3 Mean 504.8 3.05 0.30 0.16 0.39 0.80 0.69 0.25 8.46 0.66
Male GT 2,000 S.D. 46.7 0.27 0.03 0.02 0.02 0.07 0.15 0.05 0.90 0.05
Mean 502.0 3.07 0.33 0.17 0.44 0.77 0.72 0.26 8.66 0.70
GT 4,000 S.D. 23.9 0.25 0.02 0.01 0.01 0.07 0.09 0.04 0.49 0.05
G5 Mean 542.8 2.82 0.29 0.15 0.39 0.77 0.67 0.25 8.36 0.62
OR S.D. 27.8 0.17 0.02 0.02 0.02 0.03 0.06 0.01 0.40 0.07
Go6 Mean 560.8 2.77 0.18" 0.18 0.38 0.70 0.65 0.22 7.88 0.64
GT 4,000R  S.D. 47.0 0.58 0.07 0.07 0.07 0.11 0.04 0.03 0.85 0.05
Gr?;g{{Dose B.W. liver  Heart Spleen  Lung Kidneys ~ Uterus ~ Ovary Tibia (b()-dy)
8 Le.? Length Diameter

G1 Mean 308.0 2.83 0.32 0.18 0.51 0.74 0.24 0.08 13.18 0.91
0 S.D. 29.5 0.22 0.02 0.02 0.05 0.05 0.07 0.1 1.50 0.1
G2 Mean 292.4 2.91 0.33 0.18 0.51 0.72 0.22 0.03 13.62 0.93
GT 1,000 S.D. 26.4 0.20 0.02 0.03 0.05 0.02 0.05 0.01 113 0.07
G3 Mean 295.0 3.10 0.33 0.18 0.50 0.75 0.25 0.03 13.57 0.93
Female GT 2,000 S.D. 29.5 0.16 0.02 0.02 0.07 0.08 0.13 0.01 1.57 0.11
G4 Mean 293.0 2.99 0.33 0.23 0.59 0.74 0.21 0.04 13.65 0.97
GT 4,000 S.D. 19.2 0.20 0.02 0.02 0.04 0.05 0.06 0.01 0.62 0.08
G5 Mean 346.0 2.81 0.28 0.15 0.46 0.61 0.03 0.18 11.43 0.76
OR S.D. 249 0.42 0.04 0.01 0.07 0.08 0.01 0.04 0.61 0.04

(€3 Mean 2996 354 036 019 0597 084"  0.04 0.21 13.247 0947
GT 4,000R  S.D. 19.8 0.52 0.03 0.03 0.08 0.12 0.01 0.04 0.86 0.05

"B.W.; Body weight, 2Lt; left. 0 (G1); normal control, GT 1,000 (G2); 1,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 2,000
(G3); 2,000 mg/kg Galgeun-tang administration to rats for 13 weeks, GT 4,000 (G4); 4,000 mg/kg Galgeun-tang administration to rats for 13
weeks, OR (G5); Normal control of recovery evaluation, GT 4,000R (G6); maintained for 4 weeks without Galgeun-tang after 4,000 mg/kg
Galgeun-tang administration for 13 weeks. Values are expressed as means + SD (n = 5). Means with difference letters are significantly different
to normal control group of toxicity evaluation (G1) (p < 0.05) and normal control group of recovery evaluation (G5) ("p < 0.05) by Tukey-

Kramer Multiple Comparison Test.
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Seo et al., 2010).
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(Dietze et al., 2016).
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