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A 13-week Subchronic Oral Toxicity Study of Perilla Extracts in F344 Rats

Liu Yun, Hiroshi Onodera®, Hisayoshi Takagi, Takatoshi Koujitani, Kazuo Yasuhara,
Kunitoshi Mitsumori and Masao Hirose

A 13-wecek subchronic oral toxicity study of Perilla extracts in drinking water containing 0%, 2.5%, 5%
and 10% extracts was performed in both sexes of F344 rats. Rats were randomly divided into 4 groups each
consisting of 10 males and 10 females. No animals died during the period of administration. There were no
treatment-related changes in body weight gain or in hematological or blood biochemistry values. Nor were
any treatment-related histopathological changes observed in the highest dose group. These findings indicate
that ingestion of 10% Perilla extracts in drinking water for 13-week does not cause any toxicological

changes in rats.
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Fig.1. Body weight curve in rats given water containing Perilla

extracts for 13 weeks
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Table 1. Body weight, water consumption, food intake in rats
given water containing Perilla extracts for 13 weeks

Datly Perilla extracts

Con®) e Gl e
o (g/kg/day)

Male O 3204 + 139 222 144 0.0
25 3178 = 130 247 14.5 1.94

5 323.1 £ 120 33.1 ’ 142 5.12

10 3055 £ 191 426 12.6 139

Female 0 1585 £+ 54 148 8.7 0.0
25 1604 * 87 305 9.2 4.76

5 1628 £ 9.0 47.3 . 8.4 145

.10 1620 £ 65 60.2 6.3 371

Table 2 Hematological changes in rats given water containing
Perilla extracts for 13 weeks

Dose level (%) 0 25 5 10
No.of animals . 10 10 10 10
Male
RBC 10° 9.53£0.22" 9.6240.18 9.6510.15 9.34:0.30
Hb gt 157203 157203 158202 15.4+0.4
Ht % 45.61.0 457510 457407 445215
Ebi count/200 WBC 1.8£2.6 2012 1.8£1.8 0.7:0.8
WBC 101 4273045 4181027 4.80+0.55 4.6910.43
Differential cefl count (%)
Seg 43757 34.147.4% 211433 26.314.3%
Eosin 12208 0.8£1.0 14108 20£12
Lymph §45152 64.348.1% TLI1436° 715543
Moro 02102 02103 0.4203 0.2£0.3
Female
RBC 1" 8.95£0.40 9.0310.27 9.0910.46 9.03+0.24
Hb gl 159407 159104 16.120.7 16.0:0.2
Ht % 45.612.1 46.0%1.3 463223 46.3%1.2
Ebl couny’200 WEC 24419 21216 15214 33218
WBC wa 372:0.78 3.8140.36 3.7940.32 4.55£0.35%
. Differenual celi count (%)
Seg. 203436 24.243 8% 28.1£5.9* 212458
Eosin 1.240.5 10407 13508 1.220.7
Lymph : T1.346 745435 69.745.9% - 75.245.3
Mono 0.240.3 0.310.4 0.94£0.9* 04104
a)Mean+ S.D.

*: Significandy different from the control at p<0.05.
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MmiEECFMREIIHETIE TC AED 5 BLLLDOREE
HOSBEHTHRICHML L (Table3). D 5 XL E
DT Alb & TP AEML, A/GHIZXHIZ 10 XHT
HIEMU. HED 10 %BETIIE 51T Na & ALP BIEML
I=.

HHED 5 %L EDOEETIX GPTAHDL, 10 BETITX
S5IZGOT B L. X5ICHO 5 %L EORFTIE BUN
MED LR, INSIREEEMICEROSHDHOTIAR
Mol :

F0Dffl, P, K, Cl, Na, ALP 2 5 %LU LDOHETHER
TE$ERLEN, REBEICEETAE{ETI AN /.

(4) IRIZEE .

HETIE 10 SR THES - ioAMERSFEFRITEML
7= (Tabled). RETIE, £FGHTLOMEN - HXMERLY
mu, Fro#st - HXERI 5§ Y EopTmli. =
SIZHED 10 X EDOROEHEREANMLU 7= (Tables).

Table 3 Serum chemistry in rats given water containing
Perilla extracts for 13 weeks

Dose fevel (%) 0 2.5 s 10
No of animas 0 10 10 10
Male
™ grdl 7.0i20 14% 7.0020.24 7.1920.16* 7.1620.16*
NG 1944008 2075013 20120.15 20740.110
TC mg/dl T7.5%5.56 76.6£7.09 £4.927.80* X5.617.55%
RUN  mgd) 354219 2045188 2184090 19321 600
CRN  mgdl 0285004 0232008 0.3020.00 0.1240.04
Ca mgrdl 10.50.15 1041033 1064016 10640.17
v mg/dl 5728042 £39:033 5320430 S.7910.59
Na mEQN 145.110.74 144741 06 146.51.51 144,121 29
K mEQM 4145013 w9007 39010 30¢ 4215034
ct muAdl 10432095 105110 B8 106 6+0.97* 10352143
coT I 59¢144 345108 2291695 67756.40¢
GPT wn 65.129.04 65.919.12 57.245.18° 4635 68*
ALP 1N 35354272 1584821 6 3780£18.5° WIMITE
Alh gl 4.62+0.11 4722013 48040 15 4.%320.12*
Fomakc -

™ g 7012020 6434020 6961018 6895017
AG 2462011 2411014 23300110 2342020
TC mg/dl 102.126.94 109626 45° 1412762 109 227 15*
BUN  mgl 09£1.37 19,440 860 2035183 17821630
CRN  mgdl 030:0.00 0.28+0.04 0255007 0234005
Ca ng/dl 1062023 10410.11* 104£021* 10.6£0.21
P mgd 5993040 58640 56 $492027 397:0.54
N2 mEQM 1447082 146 5¢1.080 144 54127 146,341 51°
K mEQN 4.2020.37 3888020 4202037 3.90£0.30
o omua 072462 10724179 107.221.62 10662097
cor 1A 70.0t6.50 7258321 6686197 9847 86¢
GrT W 4244306 AR 37 342.86° 32182470
ALP wa 2594157 23052199 243.1218.4 2883824 1%
b gl 49810 14 48240.17 437:0.14 4944014

a): Mcan=S.D.
*: Significandy different from the vonwrol at p<t.05.

Table 4 Organ weight of male rats given water containing
Perilla extracts for 13 weeks

Dose level (%)
1] 25 50 10.0
Body weighx (p) 2041139 N78£130 23120 WS90
Absolue (§)
Bras 195220066 19W o0 197120066 19591 0.078
Heat 091920051 0959£0.050 093210046 0950£0073
Lung 101220079 0950+ 0.025" 097420061 0.993£0.081
Liver 74250301 743610370 17520577 143120371
Kidney 195820118 1912£0078 139220090 182820169
Adreaal 003720003 0.038 £0.008 0.034£0.006 0035 +0.002
Spiea 06120023 0604 4.0.021 062200024 asear0I2s
Tasts 3125 10.117 29M 4040 300520091 306220162
Tkmw@igbW) T T TTTTTSSSSsoosssssm T
Brua 061020.025 06110024 osllram 0644 =0.048
Heart 0257 + 0.009 03Mm ' o021 02890018 Q3110011
Lung 0316 t002) 029+0015 030240025 o381 a0le
Liver 231010069 23410076 13930133 24620 085°
Koy 061100285 0.60220.024 0.586 7 0.016 059330037
Adrcnsi 0011£0.001 2012£0.001 001010002 001140002
Spleen 0.19720.007 0.1901 0 009 01920005 0.184 L0015
Testis 097610032 0981 t0018 095810030 100340023
2): Mean:S.D,

*: Significandy different from the control a p<0.05
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(5) IREHLFENIR, ¢

BEROHRDS, HO 10 BEIC 4 Fl, MBEIC 7 61,
D 10 %EC 3 4, BB 3 FIRSNZ. RO
BT MU TAN, M 10 %8 12 10 61, HHEEEIC 9 #,
D 10 %EC 9 Fl, MBEIC 9 FIRSN/Z. EEOE
EU I NHaEESHED 10 %EC 4 Fl, HEERC 3§,
HEOXMBEEZ 4 FIR S /-, FioEREE i & FH a2
M, HED 10 KB 4 F, MEEEC 5 B, D 10 %H
iz 3 fi, MNEEC 3 RSN, BRIEMEFEEDE
DOWIER, BMREEOEEFEEECIED 10 %R
10 &, BB 9 FlERD SNz, Fiz, HEORILIRIZH
fRRfEht 10 %, MBHEHEILE 1 FIRSNT (Table 6).
ZNSHAINFERRIIEEOMBEMTHLRETS
BRAREFLETHY, N DOTOREDEMELOTH /.

Table 5 Organ weight of female rats given water containing
Perilla extracts for 13 weeks

Dose level (%)
[¢] 2.3 S 10
Body weig () 1585254 1604187 1628190 1620165

Aboluie (g)

Bram 1.760.£0.056" 1.746:£0.080 LT £0.064 1.759 10.042
Heart 052£0029 056610029 0571 ta0si* 0571 0082%
Lung 067220043 0676+0.0% 0.708 £.0.044 07274005
Liver 338520.144 349540222 1.68820.199¢ 396620237
Kidocy 1020 20.046 101020078 1.0521.0.067 1,036 £0058
Adresal 003720003 0.039°+0.003 0.038 L0.00R 0.038:£0.005
Spleen 034320041 03610033 035140020 033002

TRelauneidgaw) T TTTTTTTSSoSsomommEm e

Bras 111020032 1.090£0,054 109020050 1.085£0053
Heat 03300014 0353£0.011¢ 0351200244 035750033
Lesg 042410019 042120019 043620026 044920028
Liver 213620069 2170089 2267 L0072 2449 £0.105%
Kidncy 064320016 062940030 0.647£0019 063910023
Adrenal 00230002 0024 1.0.002 0.023 1.0008 0024+ 0.003
Spleen 02200024 022510014 021620007 022420012

a) Mean £ 5.D.
*: Significandy different from the control at p<0.05.

Table 6 Histopathological findings in rats given water containing
Perilla extracts for 13 weeks

Dose level (%)
Organ Findings Male Female

0 10 0 10
Heart Myocarditis 7 4 3 3
Liver Cell infiitration 9 10 9 9
Pancreas Lymphocyte infiltration 3 4 4 0
Lung Perivascular cell infiltration 5 4 3 3
Kidney Hyaline cast in tubular epithelia 9 10 0 ¢

Basophilic change in tubular epithelia

Prostate Cell infiltration 1 1 - -
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MEEERETIE, 0 5 YU LORBITVHO 10 %
T WBC OFERBMMNASH, #oef5RTHIE
WFHER (Seg) ML, U NER (Lymph) AL 7z,
WBC ¥ROZEHIENES v FOERT—FICHLTASHR
KEWHOTIRAL, FEASFMIZ IS MZEEREIC
BEICEELZEEDbh @D s hah ik &b
5, INSOEHIEHEREFNICEROIIDOEIIEZS
Nixino 7z,

MigAE{CEMRE T, B0 5 YL EOETTC, Ab,
TP A%, A/G HIZ 10 % THMMLE. TCIEO2R 55
THHML, 10 B TII Na & ALP Bl 7. Lal,
INSOREREZOEHHEIBELBRS v FOBTRT—5D
HHEAIZADZDOTHD, »HD, FEAKFNIZHINhS
OZ#ZEINT 2 BEFNELIIF-PERERICA SN
Mol s, TNS5OEHIHEEREREICL> TH
REINEDBOEREZ SNBN S22,

BESERTIY, #o 10 ¥ETH OO ERAM

L, B0 5 S OB T - HMBERB I SHOL
B G5HT OO - AHMEEAEML 7208, REHAMKED
IZOBLUFFICESEERCERMMZRE Y 5810idE
HoNnT, INSPEEREIERLUELEIIARTI
bl rdinD YAG TSR A
Blro#Rid, vitliths 10 XEREKICEL 13
EREHED F344 Sv MG LUEER T, RECE
K92 L Ebh2EENREEELIZD ST, PVl
HME LU TOREHRZHT 10 % (139 gkgH), KT
10 % (37.1gkg/H) L¥wahiz.
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