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Toxicity Evaluation of TA, a Pharmacopuncture Medicine,
in an in Vivo Micronucleus Test

Ji Hye Hwang1, Hyo Won Jungz, Chul Jung3

'Department of Acupuncture & Moxibustion Medicine, College of Korean Medicine, Gachon University,
2Department of Herbology, College of Korean Medicine, Dongguk University,
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Objectives : TA, a polyherbal extract, typically is used for pharmacopuncture therapy on patients with traffic accident-related
injuries and musculoskeletal diseases. This study was performed to evaluate the safety of the TA extract, using a micronucleus test.
Methods : The dose range and sampling time were first established. An in vivo micronucleus test was then performed to determine
the induction of micronuclei in mouse bone marrow cells after a single intramuscular administration of TA to 7-week-old ICR mice
(0.2 ml/animal, at 24 hours post-dosing). Results : The incidence of micro-nucleated polychromatic erythrocytes (PCEs) in PCEs
in the TA group was similar to that in the negative-control group, while that in the positive-control group was significantly greater.
The positive- and negative-control groups did not differ in the ratio of PCEs to total erythrocytes. Conclusions : Our toxicity study
indicates that the TA extract does not induce micronucleus formation in mouse bone marrow cells.
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Toxicity Evaluation of TA Extract
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acetate filter= <X&o2 FE(filteration)dt %, AAKRY
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34 FoJgks: 2,000 mg/kg/body weight® A48l 9loL), TA

P e ZFo] AR vheso] 5 Ui 2 Foffel 0.2
ml/animal (=400 mg/kg)s X802 dlal, ofs} S5k &
H] 25 283}0d, 0.1 ¢ 0.05 ml/animal® AAsl3.00, SAI

Z:E0 % normal salines A7g8to] S AR AAISH

Gt 1859 ¢ Zh 3ulR]= sfod, Uole- FA)(0.3 ml, 31G)
£ o83 A8 Yl S8 AFAY 5 el sl
0.05 % 0.1 ml/sites, 185 B SAHE=EE AldA ] 9=
diEse] o]l Z2F 0.1 mi/sites Foldte] &
F2/RE o 21, 2, 3%0]| 7 SR AR Y AFsES
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[eX;

Wik, 71 A, W §a] ¢
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webA], EAA= 0.2 ml/animal S H-8ek0 & AAsa,
oJ3} FH] 2& 0.1 9 0.05 ml/animal®] AFEETL AAsIH0
o, SR normal saline) 9 th=HMitomycin O 4
gotoit. AFEEollA A5 3XE IAEA] 9k whiZel, A
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%, 0 FE LA o 24 120
2, BAARAE ARAE: 52 901, EAH: 5 2500
AIsIeL 8 FEEE 4 7] Plsol e g

shge), 2 She BRkolg Haly
7k 29| W AFe] Aol felio
2) A= Fof: A8
2 2RTols Aaild. AHE
31G)E o188te] 19] 5 Fofs)
T} Eol3l HhH o & o= fjEjH 19
Z MMCE= gutao] BojdHol E7hf &

FAR26 QFF AP mDE ol gsto] Fololzke 10 ml/kgo.
2 Blo] 13] M) Foldloirt. QuEA TS Folxly, wol

2 ARE 5 o] & 1of] AASI o A AAARE A
ZJSIATHENTRIS42021-1S, Sartorius, Germany).

B3 A A AEEE Fol 3 24K 3ol ZF o] AAAR
ARl SEs ARt Sl dElE HEshal o] 58S
AA F, O F ESS 7I9IR ddste] 200 1Le] S-efop 8%
(Fetal bovine serum, FBS, Lot No.: 1862843, Gibco, U.S.A)S
WRAA EFAIES Aol 1,000 rpm,

FRAER AL

Table 2. Group designation of micronucleus test in mice

& Dose Dose amount Number of
o] + T} ==L o =
geletion, 7t AR 5 utels opdct. 1 A BE Group (ml/animal)  (ml/animal)  animals
A7 A8 odlo] = 3lo ololy p=e .
AR 2 2o 7P BelEA es] el G1 Negative control 0 0.2 5
(Table 1) YHFA o8 AMESI= o 3 24AI0ES FEAIAS] HAA G2  Low-dose 0.05 0.05 5
AAzro 2 AAIL G3  Mid-dose 0.1 0.1 5
G4  High-dose 0.2 0.2 5
3) EAY G5  Positive control 2 mg/kg 10 ml/kg 5
) & FAE B & Hoj= duisa) 9l Hlz=rlo] ojAlo] I.M. : Intramuscular, I.P. : Intraperitoneal.
Table 1. Results of sampling time determining study in male ICR mice
Dose Hours after Number of
Group (ml/animal) dosing (hr) animals PCE (PCE+NCE) MNPCE/PCE
TA 0.2 24 3 Total 517/1,500 2/6,000
% (Mean*S.D.) 34.5£1.80 0.03+0
48 3 Total 491/1,500 2/6,000
% (Mean+S.D.) 32.7+2.41 0.03x0
72 3 Total 390/1,500 4/6,000
% (Mean+S.D.) 26.0+3.47 0.07+0

MNPCE : Micro nucleated polychromatic erythrocytes, PCE : Polychromatic erythrocytes, NCE : Nomochromatic erythrocytes, S.D. : Standard

Deviation.
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4°Co|A] 587 AER](Microl7TR, Hanil Science Industrial
Co., Ltd., 914, 3]‘3)5P1 ASAS v & AHE IFNEE
H5AA A Sofoltgupio] Holmy TEsioint. A
2uje] EEd 3‘% Aot sefolegetio] FERSE

7108HL 28] ARAR F, viEeR 2SSl 3% Giemsa

GAM(0.01 mol/L Sérenson SIAZM(pH 6.8) 08 ZANCE
3057 FAslITE FAlE S2ko]== 0.01 mol/L Sérenson QI

ARl (pH 6.8) 3 0.004% citric acid 4~82o]] Aol Az
A7 T 2ol Entellan“new, Merck, Germany)& 221813t}

4) TEHAH AL I3k ARG =S Tn]7E600H]
HHE, BX51, Olympus, Japan)oe B AA 1A ok
AA &34 Polychromatic erythrocyte, PCEE 1,000714] 3]
I, 17019 2,000712] T2 E-E Eslo] ZiAekct thdd
A&Lo|| ol ATt A g-“rl(l\/hcronucleated polychromatic
erythrocyte, MNPCE)S] 8IS 15190t S04 S-4190A]
o] A, AA 14 & A4 2507H§ %ﬂr”ﬂo% 17841
5007H9] & AgTe] gt oA G| HIE FLiSin

G) AQY gz AR 9 PR ATk
Age] 2dNI7} historical control data®] HS] Ulell 4
2] 220E WSSk 7S Addhe 2o® AAsSI

©) Aol Wy At g AE+Le] SN Kastenbaum
and Bowman®] 24814 B 12 A 3]01 SOk, A
A o7 [l 571 A9 241E RSl S R
Bl el

4 BAAY: rdtdFETe] SARIEE Kastenbaum
and Bowman®] 34812 EANHPS o] 83lo] HAFIIITHS-
O % 0.05 H 0.01). ¥ Aol gt oA g =
ST gl Hj2=0] Hol= SAS (version 9.3, SAS Institute Inc.,
USA)E AREsto] FANAS AASHSIT. Bartlett testE AAISH

Table 3. Clinical signs of main study in male ICR mice

Toxicity Evaluation of TA Extract

o] SAdtETT AlFEETY] FEAMIS AT el
= 0.05). G4kl Q1FE]o], One-way analys1s of variance
(ANOVAYE AJslo] 1ol ds SRIsIITH o< 0.05). & 4
Gtol| tiel chAd A g ERRIEOA Foldo] grlEo], &
AT e] FoRPE Sl Al ER1617] 9181 Dunnett’s
t-test®] TREHAS AASHITHREE &2 0.05 9 0.0D. &
Az | z2] vl o] digiAE Folded-F testS AlA]

oo FEAMIS ABIATHRG=E 0.05). G4to] /1=,
Student t-testE AASH] FoS ERISHITKAO)G T 4=
0.05 % 0.01).

£
LuEsY

SOl Szt vl

[
Sfo] FARIA o0& [ofdt HFHol= BRIEA] ofRftKTable 4).

ARG Polychromatic  erythrocyte,
% AR E Y Micronucleated polychromatic eryth-
St Haws
w2l & AYL 2 o
9 1] ol Aol

[
ClIAET 5 Ak

PCE)
rocyte, MNPCE)®] Hl&0] Y= §3folld &
TR FAR Kol7h SRIEA] Gk
Ao v 9] AR
B4 ook

=Rl
. PR A= g

ox

Clinical signs

Days after dosing

Grou Dose Number Route Hours after
P (ml/animal) of animals dosing (hr) 0

Immediately 2 hours 1

after dosing after dosing
Normal saline 0 5 I.M. 24 - - -
TA 0.05 5 [.M. 24 - - -
0.1 5 I.M. 24 - - -
0.2 5 I.M. 24 - - -
MMC 2 mg/kg 5 l.P. 24 - - -

I.M. : Intramuscular, I.P. :

Intraperitoneal, MMC : mitomycin C, - :

No observavle abnormality.

www.kjacupuncture.org

77




78

KOREAN JOURNAL OF

2xisl- Bae - ACUPUNCTURE
ol FAEsL SRt vwslel ot Sk Bl vlwslol Refet Kol 21E)A) SlekTable 5).
THp<0.01). ¥ A8+ 5 G948+ vle2 SRt
4. NEe| 4
Table 4. Changes in body weight of mice in the in vivo micro— SR 9 oFUlRI] At AE L] EHEE
nucleus test
: historical control data (Table 6)2] ®H¢] Woll 9117 wiiZol =
Dose Days after dosing (g) N . N s
Group e Route ABE A8 AHEA Sloli] AAE AoE geteiick
(ml/animal) 0 1
Normal saline (n=5) 0 .M. 33.9+0.80 33.2+0.84
TA (n=5) 0.05 .M. 33.9+0.72 33.9+0.80
0.1 .M. 33.8£0.80 33.9+1.08 T2k 0Ol A2
_I_ -
0.2 M. 33.8+1.04 32.8+0.88 = = ==
MMC (n=5) 2 mg/kg 1P, 33.8%1.10 32.8+0.83

A Skl QPATH el 9 71 4

[.M. : Intramuscular, I.P. : Intraperitoneal, MMC : mitomycin C. TETSEOA © =
Data are presented as mean=S.D. (Standard Deviation). a2 Saiol thel v|eAF ARl Qo] SHEA, TR &

Table 5. The ratio of polychromatic erythrocytes (PCE) to total erythrocytes in male mice in vivo micronucleus test

Group (ml/DaOnSi?nal) ongrr:ggls Route ggslfga{fﬁ)r PCE (PCE+NCE) MNPCE/PCE
Normal saline 0 5 I.M. 24 Total 780/2,500 8/10,000
% (Mean=S.D.) 31.2+4 0.08+0

TA 0.05 5 .M. 24 Total 764/2,500 7/10,000
% (Mean=S.D.) 30.6+6 0.07+0

0.1 5 .M. 24 Total 865/2,500 11/10,000
% (Mean=S.D.) 34.6+2 0.11%0

0.2 5 I.M. 24 Total 649/2,500 9/10,000
% (Mean=S.D.) 26.0+4 0.09+0

MMC 2 mg/kg 5 I.P. 24 Total 698/2,500 682”/10,000

% (Mean=S.D.) 27.9+5 6.82%1

[.M. @ Intramuscular, I.P. : Intraperitoneal, MNPCE : Micro nucleated polychromatic erythrocytes, PCE : Polychromatic erythrocytes, NCE :
Nomochromatic erythrocytes, MMC : mitomycin C, S.D. : Standard Deviation.
Significanct difference from negative control by Kastenbaum&Bowman : TTp<O.O1.

Table 6. Historical control data

Historical control values of micro nucleated polychromatic erythrocytes (MNPCE)

o Range [MNPCE/PCE] (%)
Group I(—jlou.rs a(f]ze)r Dose (ml/kg) N MZ\INITCE/JPrCSED()A)
osing (nr eanxos.l. MIN MAX
Negative control 24 0 185 0.03+0.03 0 0.11*
Positive control 24 2 185 5.87%1.45 1.51* 10.23*
Historical control values of ratio of polychromatic erythrocytes (PCE) to total erythrocytes
o Range [PCE/ (NCE+PCE)] (%)

Group I(—jlou.rs a(f]ze)r Dose (ml/kg) N PCE(/[\(ANCE:PSCE))(/O)
osing (nr eanxos.l. MIN MAX
Negative control 24 0 185 33.74%4.92 18.99* 48.49*
Positive control 24 2 185 31.41+£4.85 16.85* 45.98*

Negative control: Water for injection, Normal saline injection, Corn oil, 0.5% methyl cellulose 1500centipoise solution, 0.5%
carboxymethylcellulose sodium salt solution, Phosphate buffered saline, etc.

N

: The total number of micronucleus test.

Positive control: Mitomycin C (2 mg.kg, I.P., single dosing).
The above historical control values were obtained from the data pooled from Dec. 9, 2009 to Apr. 6, 2017.
*The range was calculated by the control limit from Mean=3xS.D.

www.kjacupuncture.org




KOREAN JOURNAL OF

ACUPUNCTURE

A T ko] 54 5 Pl R Hlol A1 Ass E
QTSI ST, A S QoA TRIRE 5] o

[ l \:Ixﬂ

AEe] AREEAL Lo, of 2] FAE T7oh A HEE B
2 g2 o] FAAEe] AL Sle Aol o=t o
1 A= B0l Higt et SAE viieh] fPeiAe

l =3} of .
233k QbRAo] TS wIQIAF 9l QMY Y Aol wlEA] 3
Ro}t}ﬂ ATk
TA 9] T4 BREES %E'_‘?i 3, e (oighl=r
o4 111117HX4>°1] #}M 9, e, &%—:L, =3k 3 5

2l H TA Moﬂ e ol s x}ec P

HoJX|gl, o] AR/} %77} o P aMe] ot AR

ofolm, Afst Al oFAle] el St i )
AIZIS Bhadiche ZHolH S4B 97 Sk ek A
s}

TA SPOlS] SPIAE /AR Slsto] B AT A%
X B % B0l 2SS Sastlct, Ao 2
S Al % A ETo] FANE A% AR o] 4G
7V Y BT MES 2slo] ABBE] G ol
L in vivoe] BB WOl 4, 2o Gt 2
Sl o] 4254 glol FUAIE 21 Sk QA ol
HAEI3L o] whHto] AT £ Alo] 2Bt} FREE Ao, ¢
AA] P oS WegEN: Bolw, Eak ALE Be|H0] g
o ALE B Al BRI AP Slol ARSI St

|
Ale] 54 ol Wik oI,

2 A= 779Y $A vEAICR) ERAIES o8t 43
AJEE Algereict. Al 85 A4S $1oted 0.2, 0.1 R 0.05
ml/animal®| 87T TASFHS heL0] 5 Ujofl Fofel At

£ ool Ak Ul AR PR sigkor, A1
<1 0.2 ml/animal: Fof3t 3 24, 48 Y 724t =55
Aoto] 2= S PRI Ak WE W ARkl 4]
IR 27 il webd TAeRe] 231 S-S
0.2, 0.1 % 0.05 m/animal & A7gs}o] tkeAe] -8of Fofstgd
om Eo] 24Nt T BSE ko 24 AdiriedHEILo] vl
= 29k 1 27, BE ARgelAe] adicke el
U= normal salineS Fofet AN Z7 Hlw st 59
Aol YeRA 99k, % A7l et g ge) v
& oA SAETI HlEBle] Ot Kol TAER] ik
Z1efut Mitomycin C& Fofdt tiztolrl= e dddt 5
AR AT FANIE} LA o] vl Rt 57

]-rl

o

Of

Toxicity Evaluation of TA Extract
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