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ABSTRACT. Gami-Honghwa-Tang (KH-19), a herbal prescription for reducing the side effect of
radiotherapy, is composed of eight crude herbs such as Rehmanniae Radix Preparata, Angelicae
Gigantis Radix, Cnidii Rhizoma, Paeoniae Radix, Corni Fructus, Moutan Cortex Radicis, Lycii Fruc-
tus, Carthami Flos, and Glycyrrhizae Radix. In this study, marker substances in KH-19 were analyzed
by high performance liquid chromatography-diode array detector (HPLC-DAD) and safety evaluation
of standardized KH-19 was evaluated by good laboratory practices (GLP) guideline of Korea Food
and Drug Administration. HPLC-DAD was employed to determine the quantities and the qualities of
several marker substances such as 5-hydroxymethyl-2-furaidehyde (5-HMF), paeonol, loganin, paeon-
iflorin, glycyrrhizin, and decursin in the KH-19. In acute oral toxicity study on rat, transient inhibition of
body weight was shown, but change in general symptom was not detected. No dead animal was
observed up to 5,000 mg/kg in both male and female animals. In acute oral toxicity study on Beagle
dog, transient vomiting, diarrhea, anorexia, and body weight reduction were observed, However, no
dead animal was observed up to 2,000 mg/kg in both male and female animals.

Gami-Honghwa-Tang, HPLC-DAD, Acute oral toxicity study, GLP, Rats, Beagle dogs.
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7} o)Fojxjof & Aoz Azttt 7H]S8lRHKH-19)
< Mg A4S Hakr AskE 8ol 48 FUHE
B0z pAE o= AR AL B, A
=, 2, SAF) A, 1R, By, 33, gxE
7kt ZHpolct, AFERe] 1A SHeEAIR] FH¢ll= decursin
(f-¢} =, 2000), 2kl paeoniflorin(He et al, 2002),
%:2)8ke]  5-hydroxymethyl-2-furaldehyde(5-HMF)(Lee
et al, 200253} 2F5-2] loganin(Wang et a/, 2003),
Eet9]9) paeonol(Zhao and Sun, 2003), ZF%9] glycy-
rrhizin(Jiang et a/, 2004) E°] A44E Z& A EAHR
o2 Jde dEA U AR} T2 s Aol seE
gheke] kARl B &, 2000), FeKYu et al,
2004), 7+717HZ &, 2000) 59 FH=5487 ATE Al
gste] 2 A S 1B £ AteMe ehibA
o] ol WAL X8 F 2Y7|SIIE BHOoE X
A= 7183182 High Preformance Liquid Chromato-
graphy(HPLC)Z EZ3} 3l =9} beagle AL o4
St FAAEAATE AR S APt Btz gl

WE U W

A2 M=

710 &8 eHKH-19)8] 2433 4k 2 7192 Table
1o BAISIATE 7HoEslee] A HE AF
Akl BolsiAl HEE £ UARF AZRAX AAEFS
FFREETE (R, A71%) 373A ATt WA =
A gHeFATE, 344 133 g, BA (A4, =2H 100 g,
AFFAF4, T34 100 g, FeHFATFH, =4 100 g,
NEG(FATFE, T3 67 g, B9(FAFE, S
339, IZAHFATFE, T4 339, T, F
=4H) 13 g, ZE(ITE, F34H 20 g2 A 5400
miE 7tste] 95°Ce| 2=olX BFFE7|E o]43td 6
AlZF 7H2 323 TRe 200 WHAE 3ste] 75°Co)| A

Table 1. The botanical origins of crude drugs in KH-19

o

52
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HPLC-DADO| 70| E&tEte| #&ES}

HPLCE= ShimadzuAHY &, wE)9] LC-BAD pumpst
LC-10AD controller, SPD-M 10Avp photodiode array
UVVIS AZE7]& AME3I92H, acetonitrile, methanol
52 MerckAl HPLCE &9 ARS8, XREH F
5-HMFE paeoncl, loganin, glycyrrhizin® Sigma(USA)}H
Wako(Japan)ollx] 73832, paeoniflorin, decursin
# decursinol angelate silicagel, C,5, Sephadex
LH-20 column chromatographyE A8k 24 &) 3}
3 "H-NMR, "C-NMR(Bruker Advance 400 MHz) %
e o R o 32E ST T A ARSI
o} BAE 2AFE 5F(Pyrex, USAKE, 2 9o ¥
of ARES BE A% EF Z2 15E AREsIgoH,
B2 37 SF75E d93Hpore size 0.2 um, Sartorius,
Germany)ate] AME-81TE 71 E3FRHKH-19) 414 Al
89 AlE FHdirges FFUe ANAES 244
Zsle] 500 mgS 100% MeOH 10 mie] 23 10&87¢

253 FE3 § 1500 rpmellA] 587 AAEE] sl 4
Zolg 0.45um syringe filter2 <33t Z& HPLCo

10 wg FYsIth BA21L Table 26 YeRA oA,
A FEZe #¢le chromatogramollx] EFERE] B
EA)7}7 photodiode array detector(190~400 nm)ell
Al Qel® UV spectra®] patterng ¥ aaste] 11ak%ic).

MBSE: 7738%¥ Sprague-Dawley(SD) AEe &
A FA(SPF) A=E &) AMERE BIO KOREA: 7

Herbal name Pharmaceutical name Marker substance ((%) criterion on KP, KHP) Amount (g)
P Rehmanniae Radix Preparata 5-HMF (0.1) 13
o1 Angelicae Gigantis Radix decursin 10
m= Cnidii Rhizoma 10
g Paeoniae Radix paeoniflorin (2.0) 10
1TE=55) Corni Fructus loganin (0.5) 7
Liadid Moutan Cortex Radicis paeonol (1.0) 3
kot ¥ Lycii Fructus betaine (0.5) 3
#LIE Carthami Flos 1
HH Glycyrrhizae Radix glycyrrhizin (2.5) 2
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KP: Korean Pharmacopoea, KHP: Korean Herbal Pharmacopoea
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Table 2. Analytical condition of marker substances in KH-19

Pump Shimadzu LC-10AD vp

Detector Shimadzu SPD-10A vp UV-VIS detector
Column Aquasil C18 (4.6 250mm)

5-HMF : 283 nm

toganin : 237 nm

paeoniflorin; 232 nm

paeonol : 274 nm

glycyrrhizin: 251 nm

decursin : 328 nm

Room temperature

(A=0.05% TFA in H,O : B=0.05% TFA in aceto-
nitrile 0 min) (0 min 100 : 0, 20 min, 90: 10, 40
min 70 : 30, 60 min 50 : 50, 80 min 0: 100, 90
min 100 : 0)

1 mi/min

Wavelength

Column temp.

Solvent system

Flow rate

NE QAR MFE 771004 g4 zH2 32nieR e
et 13709 48718 F oS A 26052 g~
276.15g, & 185.73 g~205.36 g2] AF< SD H=

£ ZH) 15y Aol FYsidth & AgEE 2% 23
+3°C, A& E 55+ 15%, 8713814 10~208] /hr., 3
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ARG 9] 53 AA YA AlEE WARARE
D8 AEFEL THALE(Harlan, F1F)E Fo)7]E o)
g3l 2AEH A AT

AEERS F0f: 2 AN¥EFY J/ddH43H300
mg/kg) B AHAIEE AR AXFolre A
@3] F7ES dAEFHeE AEEE 5,000 mgkgs #H
AEFOR FaL I U SO0 E Al Bol AMEHE
2,000 mg/ngqL FEA gztg APt 529 &+
e 712 F A7 AgE 5 Al
g = é??_ 5g o2 FRt zizte] HHAF
o] 7P7}% EEES o 74 15uERS MEaEiaTt
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152 Rol g oAe] Felsiint. FoiA el 4
4 8 AL ZYeL olF 1RO Fol A2 AN
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s Ao WEAAMA SRMH R BE FTE A
AFStRATE.

A WY: FE9] APgo] HFAFA] Yo} XA
& I BAle AMESHA WU AlFS FE Ha ¥
EFTHEAE T8le] tix BTt

Beagle 248 0|88t SMAIH.

UESE: T HFTETAIAHAEA M7 elA
a4 7F 57§9% ¥ Beagle Dog 77118 U3kt
oF g7k H8I7 T 72 AF A 6.564~9.149
kg, &7 6.762~8.321 kg-J Beagle Dog 6rle]¥ S 4
o] BTt 4 Al FEANA AFE AEA Y
BHUA AA AAAE FAR o}&l YreEd] HAFEd
AABIET. 5 45 & 9¥ AEE ANske F
B4 ellA AR 313 5 gEsdS #aket
o 747§ FEUNE A AFsidd. £ A]fée ex
23+3°C, A&EE 55+ 15%, 713814 10~208)/hr, %
HAIZE 12472He A A ~2F 84) 2 2% 150~300
Lux® /\424% 1/513?—,]/\]. 5@]&_4 xqovxl-ﬁ;_xﬂg] ;q] 255
ARG el 9 AN FHEATE FES ZHIH A
o ARSAERH900 LX 800 WX 750 H mm)ell <=3t 2 #
A717F 2% ey ARSSTh Al e e 743
ARRE FE 2 A8 AEE 8l 300 g¥ F4
3th B2 AarE A9 A7) 2 vlAlqEER g

253 F 2A5FT AXE ol &3t ARFAHH AFHT

MEEHS F0: 2 NIER2 A% 5 € F

EEEA T34 250 oJsbd ©@3] Fofol oJg FA4jo]
A Z& ZAoE AAHUT T3 2 Al SAAM A
Al A=F o] 83 U3 FH =4 Ao} wid
92 FE4 2,000 2 5,000 mgkge Foigk ou]A|
A540)4 2,000 mg/kg FAFAE Sold F4do] ¢l
2o}t 5,000 mgkg TN FEZF #EE A u}
2hA], oo} o] ©E] FFFRe] A R(OECD, 2002)%1
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Fig. 1. HPLC chromatogram (I, 254 nm), UV-spectra (I, 190~400 nm) of marker substances and 3-dimension chromatogram
(!, 190~400 nm) of KH-19. A: 5-HMF, B:loganin, C: paeoniflorin, D: paeonol, E: giycyrrhizin, F: decursin.
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7l0l=&tEte| #Es)

7 st 239 sEEd S FH5] Adtd Ax
B39 UV spectrum(190~400 nm)S 2 databaseE
T3, o] NEFEAFG | E3lEHKH-19) B4 EA7)
o] HEE A7}, spectra 5% UxIAW. 2 A 5
HMF, loganin, paeoniflorin, paeonol, glycyrrhizin3}
decursin 5] X XE2A9] spectra?}t HE-E Albe] o
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Table 4. Incidence of clinical signs of male and female rats
in the single dose toxicity of KH-19

Dose level (mg/kg)
Male Female
0 2,000 5000 0 2,000 5,000

Appears normal 5/5* 5/5 5/56 5/5 55 5/5
Appearsnormal 5/5 5/5 5/5 5/5 5/5 5/5
Appearsnormal 5/5 55 55 55 5/5 5/5
Appearsnormal 55 56 55 5/5 5/5 @ 5/5
Appearsnormal 5/5 55 5/5 5/5 5/5 5/5
Appearsnormal 5/5 5/5 5/5 5/5 5/5 5/5
Appearsnormal 5/5 5/5 5/5 5/5 5/5 5/5
Appearsnormal 5/5 55 5/5 5/5 55 5/5
Appearsnormal 5/5 55 55 5/5 55 5/5
Appearsnormal 5/5 55 55 5/5 5/5 5/5
10 Appearsnormal 5/5 5/5 5/6 5/5 5/5 5/5
11 Appearsnormal 5/5 55 55 565 55 55
12 Appearsnormal 55 5/5 5/5 5/5 55 5/5
13 Appearsnormal 5/5 5/5 55 5/5 55 5/5
14 Appearsnormal 5/5 5/5 5/5 5/5 55 5/5

*; Number of animals with the sign/Number of animals exam-
ined.

Day Sign observed

CONOOOGT A WN=O

Z717F SRt BHERA] GUHTable 4). AFHstNH=
o 3d T & AIFER T A € 43R BFA
Fodt 280 AFTF7te]l A A oR FFE
ot 7YRIFEHE 2T AR AAe] UG
(Table 5). #4700 £ AFEH] T} AdE &
o] tﬂﬁ}l—— ﬂf‘é_}gx] oot} 1:} :gﬂ_q] o]-x%xu H]'W(Dark
red spotsie] F39] 79 2,000 mgkg Fo= 2 5,000
mgkg FoelM Z 18d 22 dAME FEA
FEaolZollA 33, 2,000 mgkg FodFolA 1dolM &
HRoU &FeEAo] gle +EH]l WstitkTable 6).

rJ

(Table 3). Wl B AP EZ 9 FAXALEMLDKR < Beagle 742 O|2%} CiS|ATF0| SMHAHE
I 2ol 5,000 mgkge A3she 2w HEHUCH AREE D AAXAEHMinimum lethal dosey @
Autsds AE 43 BE AIFRZA & AFEEY AMe A AF7IE <t }‘]":Q'oﬁ*‘ A=A FYTt
Folol AEE T4 Fo3de 88 o oF9 A (Table 7). Wb HXAFES 2,000 mgkgs A3)she
Table 3. Mortality of male (M) and female (F) rats administered orally with KH-19
Number of death
Dose No. dead/ Days after dosing
(mghkg) No.dosed o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 mid* value
0 0/5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M 2,000 0/5 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0
5,000 0/5 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 >5,000
0 0/5 0 0 o] 0 0 0 0 0 0 0 0 0 4] 0 0
F 2,000 0/5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5,000 0/5 0 0} 0 0 [¢] ] 0 0 0 0 0 0 0 0 0 >5,000

* MLD : Minimum lethal dose.
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Table 5. Body weights of male (M) and female (F) rats in the single dose toxicity of KH-19

Dose Body weights (grams) n=5
(mg/kg) 0 day 1 day 3 day 7 day 14 day gain
0 265.11 +54 279.39+6.7 286.57 +6.1 325.07 +10.6 372.89 +23.7 107.77 £19.0
M 2,000 268.27 +5.8 288.03+6.0 286.02+4.8 3218879 365.34 +14.0 97.07 £9.3
5,000 268.07+6.4 288.26 + 6.4 2873354 322.61+6.6 362.94 + 8.9 9487 +11.2
0 196.66 + 6.8 209.39+7.7 208.29 +8.7 230.41 £15.0 25025 +13.7 53.59 +8.7
F 2,000 193.07 £4.8 21017+ 4.6 205.16 +0.8 223.27 +5.6 248.08 +5.5 55.01+7.4
5,000 196.87 7.5 21053 +6.8 207.00 6.2 223.20+9.7 250.68 +12.3 53.81+9.6
Table 6. Gross findings of male (M) and female (F) rats in A 393}, 9YA), 10YRIA] AlEH o2 9le)] AlgE
the single dose toxicity of KH-19 Y7 o1 Hanorexia) £EATAl0] QR SubEol waly
Dose Gross observation THTables 8, 9). AlFHstoM = A 7% 2,000 mg/
{mg/kg) Location Gross findings Frequency kg B RN P Fo] B 1dx]d)] A7} BRE
oo ST WS 500 % 1000makg R A Pleld
, indi o N R
M Lung Dark red spots 1/5 Al Zug AFe AV BFEY oY HFA ] A
5,000 No gross findings 4/5 = FrIBIg T 479 7% 1,000 mg/kgollA 1okej7}
Lung Dark red spots 1/5 Eos 35 gE==s1077 A 1m
0 No gross findings 2/5* FAF 3 éoﬁ ﬂ_ : rel }: 2'000Ing/ng} 1 ek
Lung Dark red spots 3/5 7h B tgg AFgAvt dEEY HaAlTe] Aot
F 2,000 No gross findings 4/5 #AF Yo HFASS v 4 2% 2,000 mgkg F
Lung Red spots 1/5 2] BEaE 10 ol Al M o] M == L3
5,000 No gross findings 505 Aol FAF 1dA] dAHA AFFTH AT #F=

*; Number of animals with the sign/Number of animals exam-

Aoz BIHYTY. YEAN 7 A4S B O
9 2E g7l A BRI Fo GAole

1,000 mg/kg % 2,000 mg/kg FoFolA] Fo A3 2
1~3AZHA Atele] TESAIE Bt w31 1,000 mgkg
Folite] 1mEleM e FoF 294 2 128947 TE
7t #EERY 9Ae] 7% 1,000 mgkg B 2,000 mg/
kg FolollM ztzh 1wielzh Fof Fdo] dAldiarrhea)
S4& B9t} 1,000 mg/kg FoolA] 1ulg)7) o
245 FEZA, 2,000 mgkg FAZNA 1ul2l7t £
AT & B & Q7] FEFAE B T3 4A
500 mg/kg &34l 13€=E, 1,000 mg/kg &30l

HStHTable 10). 44404 421 1,000 mg/kg F<
9] 1ulEloA Ho)) AAHoZ T nhdo] LAl E of
AL FEE & dSlon) & EAo] gle +bFal
H3lgtHTable 11).

[t

1

Fore AfAFLE FHIWME 7)Ee) slefetFst of
2 7R "ol 2 Sol o] FElstth A gkl st
22 A=A AdelM ARG Holw EAR o
E& QYRR o FolXA] B EPYTow T4
of QI3 ob WHAA 5 AEES Tl o
AR ok SRR A 97t BEEA o3
74 epAle] EFQ) BIAAR AMERthe W)l of

A |

Table 7. Mortality of male (M) and female (F) dogs administered orally with KH-19

Number of death
Dose No. dead/ Days after dosing
(mg/kg) No. dosed 0 1 2 3 4 5 6 7 8~14 mid* value
0 0/2 0 0 0 0 0 0 0 o] 0
M 1,000 0/2 0 0 0 0 0 0 0 0 0
2,000 0/2 0 0 0 0 0 0 0 0 0 >5,000
0 0/5 0 0 0 0 0 0 0 0 0
F 1,000 0/5 0 0 0 0 0 0 0 0 0
2,000 0/5 0 0 0 0 0 o} 0 0 0 >5,000

*: MLD : Minimum lethal dose.
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Table 8. Incidence of clinical signs of male dogs in the
single dose toxicity of KH-19

Table 9. Incidence of clinical signs of female dogs in the
single dose toxicity of KH-19

Dose level (mg/kg)

Day Signs observed

Dose level (mg/kg)

Day Signs observed

500 1,000 2,000 500 1,000 2,000
0 Appears normal 1/2* 02 12 0 Appears normal 2/2¢ 1/2 1/2
Vomiting 0/2 0/2 1/2 Vomiting 0/2 0/2 1/2
Diarrhea 1/2 2/2 1/2 Diarrhea 0/2 12 1/2
1 Appears normal 1/2 2/2 1/2 1 Appears normal 2/2 2/2 2/2
Diarrhea 1/2 0/2 1/2 2 Appears normal 2/2 12 2/2
2 Appears normal 2/2 1/2 2/2 Vomiting 0/2 1/2 02
Vomiting 0/2 12 0/2 3 Appears normal 2/2 1/2 2/2
3 Appears normal 2/2 2/2 2/2 Anorexia 0/2 1/2 0/2
4 Appears normal 22 212 2/2 4 Appears normal 2/2 22 2/2
5 Appears normal 2/2 2/2 2/2 5 Appears normal 2/2 22 2/2
6 Appears normal 2/2 2/2 2/2 6 Appears normal 2/2 2/2 2/2
7 Appears normal 212 2/2 2/2 7 Appears normal 2/2 2/2 2/2
8 Appears normal 2/2 22 2/2 8 Appears normal 2/2 1/2 272
9 Appears normal 2/2 2/2 2/2 9 Appears normal 2/2 1/2 0/2
10 Appears normal 2/2 2/2 2/2 Anorexia 0/2 1/2 2/2
11 Appears normal 2/2 22 2/2 10 Appears normal 22 1/2 0/2
12 Appears normal 2/2 1/2 2/2 Anorexia 0/2 1/2 2/2
Vomiting 0/2 1/2 0/2 1 Appears normal 2/2 2/2 2/2
13 Appears normal 2/2 2/2 2/2 12 Appears normal 2/2 2/2 2/2
14 Appears normal 22 2/2 2/2 13 Appears normal 0/2 2/2 212
- ; ; ; ; Anorexia 2/2 0/2 0/2
ir,1el\(ljt‘1mber of animals with the sign/Number of animals exam 14 Appears normal o/ o/ o/

o
o olThe A 5 ThFE BARE 7T Atk 59 A
Mato] TSl SobdlE el $34, ERRA o
BE 5 HEAA AR ol9l9) 914 2AEE T
3 9o 9% oshatae] A2 17k 9E Agoldh
QutelopEom AEE BekAe] A% GMP A
A AET Qlom HA% Ak)Ee 7R 9
SFIALEL Fo MASIE A1E A7t goldt Hol 3l
BRI, DRI VAR, PR, A% §
A FEE TS Repehe BeREES) 7
2 EZ) U@ W] oby mEs Aol olHw
ofE BrST oA Je] PHAPE 2Az
depAAle] BPARES Bt e Ageldt @
=]

ofol] 3 ARl A=A ko] o]Fo|xA] ok g%

T

*; Number of animals with the sign/Number of animals exam-
ined.

oA FLARAE HIET o] AF7IFoA gk <)
A =46 #H3 A4S T3 Al ES ATIstaL
UT} olof| £ AFolM e Tekxl 7a]ZslRHKH-19)
< HPLCZ EFE3)slal #=9) Beagle A& o83t &
AEA ANEE AAsle] 2 S AEST
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Table 10. Body weights of male (M) and female (F) dogs in the single dose toxicity of KH-19

Body weights (kg)
Dose (mg/kg) -
0 day 1 day 3day 7 day 14 day gain

500 (n=2) 7.86+18 787 1.6 802+18 826+1.7 867+19 0.82 +0.05
M 1000 (n=2) 822+1.2 830+1.4 847 +13 874+1.3 897+1.2 0.75+0.04

2000 (n=2) 8.32+0.8 8.29+04 8.38+0.5 87203 9.01+£0.2 0.68 0.6

500 (n=2) 749+1.0 775+10 792+1.1 8.07+1.1 823+1.1 0.74 £+ 0.1
F 1000 (n=2) 7.65+09 769+1.0 771141 8.14+08 8.41+1.0 0.76 +0.01

2000 (n=2) 7.92+03 7.90+0.3 8.00 0.1 8.26 +0.02 8.56+0.2 0.64 +0.1
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Table 11. Gross findings of male (M) and female (F) dogs
in the single dose toxicity of KH-19

Dose Gross observation Frequency
(mg/kg) Location Gross findings Death Survivors
500 no gross findings 0/0 2/2*
M 1,000 no gross findings 0/0 12
lung diffused reddish brown spots  0/0 12
2,000 no gross findings 0/0 2/2
500 no gross findings 0/0 2/2*
F 1,000 no gross findings 0/0 2/2
2,000 no gross findings 0/0 2/2

*; Number of animals with the sign/Number of animals exam-
ined.
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