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Thirteen—week repeated—dose oral toxicity study of KOB03, a polyherbal medicine
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ABSTRACT

Objectives : To evaluate the safety of KOB, a polyherbal medicine for allergic rhinitis, we conducted a
subchronic toxicology study.

Methods : Dried extract of KOB(Lot. No. 11003, yield : 41.1%) was prepared from GLP company (Hanpoong
Pharm & Food Co., Ltd). KOB was repeatedly administrated orally of male SD rats at daily dose levels of 500
(G2), 1250 (G3) and 5000 (G4) mg/kg/day for 13 weeks. We recorded the clinical signs of toxicity, body weight,
food intake/consumption, optometry, urine analysis, organ weights, hematology, and conducted serum
biochemical analysis, necropsy, gross and histological changes in target organs of Sprague—Dawley rats, and
clinical chemistry analysis,

Results : Neither death nor any toxicological signs were obserbed in KOB at all doses of 500, 1250 and 5000
mg/kg/day during the administration period for thirteen—week, Furthermore, there was no difference in body
weight and food—take consumption, optometry, necropsy, organ weight, gross pathological findings, and urine
analysis among the groups of rats treated with different doses of KOB, during at the observation period for
thirteen—week, The hematological analysis and clinical blood chemistry data were revealed no toxic effects from
repeated—dose administration of KOB in rats during the observation period,

Conclusions : Based on these results, the no observable adverse effect level (NOAEL) of KOB was considered to
be 5000 mg/kg/day for male rats under these study conditions.

Key words : KOB, polyherbal medicine, safety, thirteen—week repeated—dose oral toxicity
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BEstAA AF A i FFGl EH8] Bafste] AlFr
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AEEES 559 % Sprague—Dawley(SD) A5 #H
Z(PRHE (Ul gdA(FHEE, T=HREEH TYst
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A Hd AYPEELE TFALE(Zeigler Bros, Gardners, PA,
USA)®t HEjfpA7|2 ot & AR zAE ES
A HABHEE kGt
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KOB AzxIAAE= AEF(G2: 1,250 mg/kg/day), &%
(G3: 2,500 mg/kg/day), I-E3F(G4: 5,000 mg/kg/day)
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HE FEO diste] <t#elA HAR= KOB03 Fo 13%
T Ster Y Qe TERE T AHFA(Ocutropic
ophthalmic drop, Samilpharma, Co., Ltd, Korea)E 7
Aslo] ZTFIAL SE3F TS A AR 7] (Genesis, Gowa
Co. Ltd., Japan)2 ZMR, FHEFA| D Ao digt 4
AFE AAISHATH ESE FAANE A3 WA & 3~44]7F 9t
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A2 A(urobilinogen),  oFAAFA(nitrite), & (occult
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blood), W&+(leukocyte) T HAFE AAlsten, Uyt
AA T g2 95 1,500 rpmOE 5E7F YAlEaE|(MFS0,
Hanil, Korea)3t &, I ZHAEL S.M(Sternheimer
—Malbin)fie2 <FMste] RBC(red blood cell), WBC
(white blood cell), Epithelial cell ¥ CastsE Ta3}IH S
o, 24A7HE¢H Alg AR 82 8 FHFS SHSHAh

5) oSt AA}

B4 A Bdf FHe=RE Qs Y 3 mS FSA
EDTA-2K7} E9i9J&= CBC bottlle(Vacutainer 3ml,
SEKISUI, JAPAN)o| F¢3t Z 42 3 AFEHEL7]
(ADVIA 2120, SIEMENS, USA)E o]&ste] HELS: 3|
utE 3 2] E 2| (hematocrit), M4 (hemoglobin conc), B
838 (mean corpuscular volume), Ho BMA L
(mean corpuscular hemoglobin), B¢ &+ U M4 5
Z(mean corpuscular hemoglobin concentration), Z&
7|8 3E(Red cell distribution width), BMAI7|EZ(Hb
conc, distribution width), 4 T<(platelet), B 4T
LA (mean platelet volume), WAAE L5 (reticulocyte),
WL SEF(neutrophils), FZF4(lymphocyte), T
374 (monocyte), S A4 (eosinophil), epie: o Eal
(basophil), large unstained cell(LUC)E &334t

6) EohMsIEI ZiAl

4 A B sHo=RE A3 Y F RS clot
activator’} £¢J3+= vacutainer tube (SEKISUI, JAPAN)
of FUst Ao 15~2087F WAEH SIAZ F
3,000 rpmellA 10&7F 94 Este] BFE Zsch
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aminotransferase), okaid olu| = A o] & 4 (alanine
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phosphatase), 22 (blood urea nitrogen), Z#oteld
(creatinine), T(glucose), & Z#HLEHE, & o, Aot
Bd ZAZI|UA|(Creatine phosphokinase), &5 TI(ALB),
% 2|2 H(total bilirubin), FAA|W(Triglyceride), 7]
¢lXHInorganic phosphorus), EH9 Z=ZHI AL
(Albumin/Globulin ratio), YE&o|2(Na"), ZHol2(K"),
Faol2(Cl)E EHsHat
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Table 1. Clinical signs of rats

GROUPS  (mg/kg/day)
G1 (0) G2 (1.250) G3 (2,500) G4 (5,000)

Days OBSERVED SIGNS

0 No finding 0/10” 0/ 10 0/ 10 0/ 10
1-7 No finding 0/10 0/10 0/ 10 0/ 10
8-14 No finding 0/10 0/10 0/ 10 0/ 10
15-21 No finding 0/10 0/10 0/ 10 0/ 10
22-28 No finding 0/10 0/10 0/ 10 0/ 10
29-35 No finding 0/10 0/10 0/10 0/ 10
36-43 No finding 0/10 0/10 0/ 10 0/ 10
44-49 No finding 0/10 0/10 0/ 10 0/ 10
50-55 No finding 0/10 0/10 0/10 0/ 10
56-63 No finding 0/10 0/10 0/ 10 0/ 10
64-170 No finding 0/10 0/10 0/ 10 0/ 10
71-77 No finding 0/10 0/10 0/ 10 0/ 10
78-84 No finding 0/10 0/10 0/ 10 0/ 10
85-91 No finding 0/10 0/10 0/ 10 0/ 10

91 Terminal Sacrifice 0 / 10 0/ 10 0/ 10 0/ 10

@ Number of animals with the sign / Number of animals examined.
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13% Foto] A% WHE PAW F3} 22 KOBO3
Solel i Azbo] AT wet GAHOR AFo| 7
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UehdthE 2). E%, A AW717 B9 RE 5B 5%
AE QAEES 2R AT AF skl R tag
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Table 2. Body weight changes of rats

Body weight (g)
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e, ol Ad=d i Fnet H3zE 2=, pH
% LEU S35 A di2aa vluste] KOB FoZolA &
A vEbgARE §FoEAdol jlol A= Rl net wst
2 FHEHE 5).

GROUPS (mg/kg/day)
WEEKS G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) B
Table 4. Ophthalmic findings of rats
0 200.0+4.95 198.9+7.69 199.4+586 = 199.3+6.01 GROUFS (me/kgidon)
1 254,9+7.72 256.3+8.85 256.7+6.66 | 254,4+9.79 SITES OBSERVED SIGNS o o o
2 304,7+13,51 = 308741383 | 311.3+12,00 @ 304,0%15,11 GLO) (4 950)  (2.500) | (5.000)
3 341.5+18.76 | 3452+21.26 | 349.7+19.42 | 338.6+20.74 Left oye Normal 0/5 0/5 0/5 0/5
4 370.9+23.73 | 378.5+24.54 | 382,0+22.40 | 370,7+24.40 Right eye Normal 075 0 s T s 0 s
> 391,1£37.44 | A0L1+28.43 | 402.6+25.92 ;36692641 @ Number of animals with the finding / Number of animals
6 417,8+28.07 = 431.0+32.02 = 433.5+28.70 | 414,8+28.93 examined.
7 435.5+34.76 = 451.8+34.58 | 452.5+31.52 | 433.0+31.51
8 450,9+36.94 = 468.4+39.18 | 466.1+40,70 | 4457+34.91 Table 5. Urinalysis of rats
9 467.5+40.53 = 485.5+39.20 | 481.7+42.08 | 460.9+36.05 o1 = = o
10 481444277 | 500,3+42.00 = 4958+43 41 | 473.2+3813 TESTS RESULT 1 SEVERITY 0™ 9500 5.000
11 492.1+43.75 = 513144524 = 509.8+46.47 | 481,9+39 44 GLU - 0 5 5 5 5
12 502.8+46.38 | 522.8+47.94 | 520,7+48.28 | 491.1+40.15 BIL - 0 5 5 5 3
13 506.1+48.39 | 528.7+51.77 | 526.1+47.19 | 497.7+42.87 + 1 2
gains” | 306,1+44,32 = 329.8+47.52 = 326.7+44.93 | 298 4+37.66 KET +;_ (1) 2 ? 3 i
;jl(i)r'n;lfs 10 10 10 10 . 11205 g . 1 2
a Weight gains are body weight difference between week 13 and 1.010 1 2 4 2 3
1.015 2 1 3
week 0. sa 1,020 3 2
) 1.025 4
Table 3. Food consumptions of rats 1650 5
Food condumptions (g) 3.7,0 1 1
WEEKS GROUPS (mg/kg/day) - ;g ; ; 1
G1 (0) G2 (1,250) G3 (2,500) | G4 (5,000) :
0 21,941.88 19.8+1.55 25.6+1.40 | 23.7+163 8'_8 g 3 > 5 4
1 21.4+1,04 21.6+1.00 22.2+0.83 | 21.2+1.25 . 7 7 i
2 23.3+1.09 | 923.2+£1.07 | 23.6+098 | 2194123 PRO i 5 i 3 5 i
3 23.7+1.12 23.6+1.92 24.5+1.88 | 22.4+156 2+ 3 1 3 4
4 234+1,12  238+158 = 9245%1.32 | 922.2+140 URO? 0.2 9 5 5 5 4
5 2284149 = 2384126 = 241+124 = 2224134 1 1 1
6 22.741.63 23.4+1.48 24.3+1.54 | 22.7+1.72 NIT ; (1) § ; g 411
7 22.8+1.72 23.941.49 2414166 | 21.9+142 - 0 1 3 1 5
8 22.8+2.04 24.1+1.53 23.6+2.32 | 21.6+1.80 OB +/— 1 4 2 1
9 23.4+2.28 24.2+1.53 24.3+2.33 22.3+1.77 - 0 3
10 22.8+2.27 | 240+155 @ 242+193 | 223+174 LEU + 1 1 1 1
11 23.242.00 24.4+1.61 2454220 | 21.5+1.77 ; § ! 2 ; ;
12 22.7+2.12 23.1+1.58 23.9+2.13 | 21.4+193 No. of animals s - B -
13 22.5+2.05 | 23.2+1.99 @ 23.9+1.94 & 2194151 ? The unit of Urobilinogen is Ehrlich unit /dg
MEAN*S.D.| 2284046 | 23.3+0.27 | 24.1£0.49 | 22.1%0.22 * Represents a significant difference at p¢0.05 level compared
No. of 10 10 10 10 with the vehicle control.
animals GLU: Glucose BIL: Bilirubin KET: Ketone body

1357 & BE FEOA & £8 Al bt Fo uix]
gF o] ¥E 89 W AAANZIE B HHE(anterior
segment), S7FESA(transparent media), <A (Fundus)
Y ¢ HARE AAE Ay, 243} KOB Fod
RO Bolgt Aol WHEA YUTHE 4). EF & #
AP E diZ273 KOB Eoi 7+ 2E HAF 3= (glucose,
bilirubin, specific gravity, pH, urobilinogen, nitrite,
occult blood, leukocyte)ollAdl =Zlo]7} giglow AEA
(ketone body)2} Tl (protein)?] A$ $Z=7} KOB &
o] tz7of Hls| ¢A7F Av|sHA F7eke AEFE v

SG: Specific gravity PRO: Protein URO: Urobilinogen
NIT: Nitrite OB: Occult blood LEU: Leukocyte

1, Bt A

] sHorHE FAS st AFFIARAVIE &
3 HE4(RBC), IAMIEIZEZ|(HCT), FHAZFHHGB),
BHAELEHMCV), B ML F=MCH), B4 8+
W 844 F=(MCHC), JE1a7|REZRDW), 4437
EEZHDW), F4&T(PLT), HFE2WEHMPY), 344
WTSRRED, MBFHWEC), BFFH(NED), dz7s
(LYM), @8724(MONO), TAF4(EOS), EHT4(BASO),
large unstained cell(LUC)E &A% Ay}, tiz+31} KOB
FoZe] FEAA FF +XE UEhAHE 6).
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Table 6. Hematological values of rats

GROUPS (mg/kg/day)

TESTS | UNITS G1 (0) G2 (1.250)  G3 (2.500) G4 (5.000)
WBC :10°/uL| 2.39+0.832 3.18+1.136 3.19+0.769 2.80+0.867
RBC : 10°/uL | 8.89+0.290 8,73+0,402 8.78+0.,299 888+0,227
HGB | g/dL | 15.05+0.662 14,93+0.680 14,94+0.417 15.12+0,447

HCT %o 47,42+2,298 47.061+2,489 47,63+1,395 48,29+1.488
MCV fL 53.356+1,5649 53.89+1,136 54,29+1,300 54,38+1,189
MCH pg 16,940,453 17.084+0,235 17,02+0,492 17,03+0,343

MCHC : g/dL | 31,77+0,729 31.72+0,557 31.35+0.299 31,.31+0.360
RDW %o 11,96+£0,486 11,99+0.612 11,88+0,371 11,81+0.370
HDW : g/dL | 2.45+0,101 2.46+0.139 2.45+0.091 2.43+0.080
PLT : 10°/uL (924,90 +67.616 909.70+63.586 991,80+ 82,373 933.80+52.611
MPV fL 7.57+£0.359 7,76+0,288 7.7440,084 7,74+0,344
RET %o 1,66+0,237 1,670,282 1,69+0,210 1,63+0,197
% 19,63+3,5688 21,25+6,362 21,88+11,667 19,20+4.449

NEU 10°/uL | 0,46+0,125 0,70+0.366 0.68+0.297 0,54+0,244
LyM ;%7 74,48+4.364 73.01+£6.735 72.02+10.987 75.37+4.793
10°/uL | 1.79+0.704 2.30+0.779 2.31+0.691 2.10+0.626
MONO ‘3%7 2.46+0.532 2.69+0,816 2.64+0.540 2.74+0.814
10°/ul. | 0.06+0.023 0,09+0.055 0.094+0.033 0.08+0.040
EOS 1%7 2.57£1.301 2.08+0,625 2.41+0.540 1.86+0.395
10°/uL | 0.06+0.031 0.06+0.015 0,08+0.027 0.05+0.023
BASO ;%7 0.14+0.178 0.114+0.057 0.14+0.052 0.15+0.085
10°/uL | 0.00+£0.003 0.00+£0.002 0.00+0,002 0.00+0.003
Lue ‘3%7 0.71+0.269 0.85%+0.428 0.89+0.538 0.68+0.382
10°/ul | 0.02+0.009 0.03+£0.020 0.03+0.020 0.02+0.014

No. of animals 10 10 10 10

5. BARA3EE HAF

Bz gHozmry R FPozve Nyt
BA712 o] &ste] FNYsE 2| E<l ofAulEtAL ofuli
Fo|FEA(AST), gehd ofu|icdo|ai(ALT), &z 4t
EEA(ALP), 84(BUN), A otE]d(CRE), B(GLU), &
S 2EHE(CHO), ¥ TW(PRO), I oteld EAZIIUYA
(CPK), ¥HT(ALB), & WaFH(BIL), FHAAYHTG), F7I
QAKIP), oHwl FEEY HA(A/G), UESI&(Na"),
Aol 2(K), @£012(C)Y Fe 243 An, dzZd
KOB E4#9] BE FEJNA A4 $XE YERATHE 7).

Table 7. Serum biochemical values of rats

GROUPS (mg/kg/day)

TESTS: UNITS G1 (0) G2 (1,250)  G3 (2,500) G4 (5,000
ALB i g/dl | 8.41+0,173 3.33+0.158 3.36+0,121 3.38+0.118
ALP i U/l |184,15+33,492192 68+ 18,437 184,50+ 13,797 178,65+25,769

A 71 F AFEE FEC] §IZeRR 135 ¥HE Ry
T B3L AAgE 23, fiz+d KOB Fo# ZE FEY
& (brain), ¥&teA| (pituitary), HZ(heart), FH(lung), 7+
(liver), H]&H(spleen), HAXl(adrenal), L& (testis), H13
(epididymis), Al (prostate gland), §A1(thumus) 5 %
71904 oAl Wshe BEEA] @A, A1 (spleen)?]
&% 9 8y BAV dxed vasty F8FTEolA ST
SRR 8ol Ao] flol AEEE - And I &
GEHE 8).

Table 8. Absolute organ weights of rats
GROUPS (mg/kg/day)

ORGAN WEIGHT
(@
Adrenal(L) 0.0284+0,00310 0.0292£0.00529 0.0293£0.00389 0.0292+0,00383
Adrenal(R) 0.0276+0,00610 0.0289+0.00545 0.0301£0.00386 0.0294+0,00537
Pituitary 0,0154+0,00263 0.0168+0.00257 0,0164+0,00175 0,0151+0,00211
Testis(L) 1,8249+40.22011 1,8108+0,15503 1,8409+0,15746 1,8760+0,10692
Testis(R) 1.7991£0.21725 1.8137+0.16189 1.8450+0.17480 1.8643%0,13295
Epididymis(L) | 0.6753+0,06454 0.6879£0,05855 0,6940+0.05299 0.7083+0,03254
Epididymis(R) | 0.6809+0,07477 0,68514+0,05923 0,6842+0,05323 0,7016+0,03206
Thymus 0.5350+0,12605 0,5192+0,12433 0.5155+0,14294 0,4498+0,11410
Prostate 0.7047+0,13647 0.7504+0.14280 0.6774£0.16054 0.7211£0,15391
spleen 0.9732+0,12717 1,0528+0.13579 1,1364£0.16116 1.0156+0,10889

G1(0) G2 (1,250) G3 (2,500) G4 (5,000)

kidney(L) 1.4130+0,18090 1,5251£0,22496 1.6606+0,18695 1,4923+0,14808
kidney(R) 1.4549+0,20734 1,5207+0,19143 1.6710+0.16938 1,5126+0,16337
Heart 1,4814£0,13906 1.5546+0.16171 1,6158+0.10324 1.6258+0,28147
Lung 2.0854+0,18221 2,1278+0,25559 2.1155+0,17840 2,0544+0,28802
Brain 2.1996+0,08670 2,23314+0,13668 2.2390+0.10533 2.1968+0,10092
Liver 13,3259+ 1,84978 14,1119+2,02647 14,7113+ 156712 13,7994+ 1,94460

No. of animals 10 ‘ 10 ‘ 10 ‘ 10

7. @4

KOB 549 133 & 2E FE2 57 A <F 18A7 oA
A4 AZ & isofluraneE FYutH k] AT & o]
A FEE S AAE XS REZATOA Q2T 585
oA ZHzE 18 7R WA (redness)o] HAEIT o]
= U Al B3] UEd ¢ 9l Ao W2 A HER
A= vAEER Fof g2 PR 9).

Table 9. Necropsy findings of rat

ALT i UN 27.60+3.766 27.34+4.560 28.86+5.615 26.09+4.495 OBSERVED GROUPS  (mg/kg/day)
AST U/l 76.08+£7.652 75.58+5952 82.32+9 111 7546+9.951 ORGANS SIGNS o1 O G2 G3 G4
BIL { mg/dl | 0.10+0,018 0,11+0.013 0.11£0,012 0.11£0,028 (1,250) (2.500) (5,000)
BUN i mg/dl | 16.84+4 110 18.32+4,067 16.40+2.634 17,27+2 440 Thymus Redness 1 . 1
CHO : mg/dl | 66.38+9,981 73.72+24.560 70.53+10.706 60.32+7.711 ;

No. of animals 10 10 10 10
CPK | U/l |114,94+53.773107.65+45.190 106,75+ 38,905 115.62+77.426

CRE | mg/dl | 0,49+0,092 0,45+0.046 0.45+0.058  0.49+0.032
GLU : mg/dl |185,94+50,325176,34+12,795 172,96£21,570 178,36 +40,536

IP i mg/dl | 4.58+1.085 4.55+0.782 4.57+0.613  4.424+0.601
PRO { g/dl 6.25+0.336  6.08+0.251 6.12+0.335  6.13+0.316

TG i mg/dl | 98.40+34,626 77.00+14.667 70.81+33.621 80.66+22.598
A/G i ratio | 0.55+0.013 0.554+0.020 0.55+0.013  0.55+0.014
Na® { mg/dl | 143.6+0.56 143.1+0.76 143,.8+0,79  143.2+1.05

K" immol/L| 4.0+0.15 4,1+0.13 4.0+0.29 4,0£0.19

Cl" immol/L| 104.2+0.89 103.8+0.94 104.1+1.24  103.6+1.06
No. of animals 10 10 10 10

* Represents a significant difference at p<0.05 level compared
with the vehicle control.
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Table 10. Histopatholoical findings of rat

ORGANS OBSERVED SIGNS GROUPS _ (mg/ks/day)
G1 (0) G4 (5,000)
KIDNEY Vac' 2 .
Gra 1 1
LIVER Vac® 1 1
Bdh 1 .
No. of animals 10 10

Vac'— vacuolization of the tubules
Vac®~ vacuolization of the hepatocytes
Gra— microgranuloma in the liver
Bdh— bile duct hyperplasia
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