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A 90-day repeated-dose oral toxicity study on Flos lonicerae
extract in Fischer 344/N rats
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Abstract : This study was performed to evaluate repeated-dose oral toxicities of Flos lonicerae extract in
Fischer 344/n rats. Flos lonicerae was administered orally to rats at dose levels of 0, 37, 111, 333, 1,000
and 2,000 mg/kg/day. Each group consisted of 10 rats of each gender. The Flos lonicerae extract was given
once a day, 5 times a week, for 90 day repeatedly. This study was conducted in accordance with the Protocol
of Korea National Toxicology Program and The Standards of Toxicity Study for Medicinal Products. In
the present study, there were no toxicologically significant changes in mortality, clinical signs, body weight
gains, ophthalmoscopy, urine analysis, hematology, serum biochemistry, necropsy findings, organ weights,
histopathology, estrus cycle and sperm examination of all animals treated with Flos lonicerae extract. These
results suggest that the oral no observed adverse-effect level of the test item, Flos lonicerae extract, in
rats is higher than 2,000 mg/kg/day in both genders. The target organs were not established.

Keywords : F344/N rats, Flos lonicerae, repeated dose toxicity test

N B PR e BARE BAZE AV 2l
Befsl Sl e e

3

Aolt} [13, 25, 29]. & zk

A AGFE] P durie] G A = Feokd F55 59 & #dE TZM A, &
WeHo R HAAES o8t 21Fo o F o oF AA| 9] HAe ofgt ﬁt*o M A8 AgEA
gk A7t BEe] o] oA glom, B dekE I gA Fol FE AZHIL T [18. 19, 22, 28]
o] ¥} tEo] FHepAlAle] Au2 ARt ol 1 A5 SR ES A 58S 7EA o] ZWPP &
471578 AFe] A M gE o= de] ARGEA B3he 79 A7l XA dFE 2T + Ao

[16, 23].

ole Beple] B4e 3

So] B A7e A 9 93] @A) e A T
HHem Fug wx 2o Aol glov), Bk sl ABSRE AL 23 ABe T3, wEY B

*Corresponding author: Hyun-Kul Lee
Preclinical Research Center, ChemOn, Yong-in 449-826, Korea

[Tel: +82-31-888-6664, Fax: +82-31-329-9900, E-mail: leehk@chemon.co.kr]



402 el g5 -

ol
o

33 - A7d

-3

502 Uehd 4 9lom, o]t %7 A7) A8 L A}
94 Peow gy, A F7h 44Y At
o] Aglo] €}, olo] A E Flste ¢4l Sl o]
S EE A5l WE st F4dol) g Heket Fu
£ Stustofol gtk webs] ShAIAI7E ook e
BAFLEAN 7S T S Sl A Al
AR A77F Aot

F-23WFlos lonicerae)= 1-&ZH(Caprifoliaceae)*l] <
3k Q15 W = (Lonicera japonica Thunb.)2] 20 2] 3l
WollMe ok, 191, FLal=, 358%, AHFE, &
Al Soll AR e Aot [6, 15, 21, 27]. F
23}9] JE S 2= chlorogenic acid, iridoid glucosides

-

321 loganin, sweroside, secoxyloganin, vogeloside, epi-
vogeloside & tanninT¢} macranthoidin B, macranthoidin
A, dipsacoside B, macranthoside B, macranthoside A &
9] saponins, flavonoid 3}3H=<! lonicerin, luteolin,
apigenin, quercetin, ochnaflavone, astragalin 2 ©]E5-2] &}
A To] BIEoe] Ut} [5, 7, 14, 17, 24, 32]. #-23}

[26], BAFsHARE- (8], AeF B WAL (12, 31, 7F

RE & 2] 5o RIHT Yk o|s} o] thka
E5S AUT e el B okelsty et ¢

247 01 47kA & Al A tisiFE v A
B Qo 9] F, A7) Fojo g A 54
o] B3 HrE F3] vE3 PHolu)

wEhx] B AF e Ay 5o 31
UE G 7FeAo] B HAE WS SHE
YAAE FPs7] AT Aol Aoz ANHEZ
23} FHES Y=o 90 Y7 WHE AFRS §9S
o) 3717 el Yehs 548 24, 8oz A}
sl B AIFEHS Fal&, FATETF 2 2]
=

i

g
ol e K

].

g gokns] sistel AL,

B A7e FUSYATA KNP SN Z2ES
[1] 2 AFIFERAY SlFEFEHNE/E 200
weh S-Sl on], HEIKEIAY v G
% B E5s,

AEEE

2 ARl AR Fo3} 22 RS dade] A
B2 tiaekde] BEANe) wet 99 5% ¥ 5
ANZT A& U ATAF)CZNE AlF o}
W RASEA AT A @ ERe] 2Ale Fel
Wat 24 glo] 9 RS FoiHHo] dFFAE
ol og FEE el ALgsiat,

A% -

r O
fu)
rlot
=3
)
X
kd
o
=4
=
o
4
)
1%
&
olft

AESE ¥ AMsEZ

E Ao ME A8 SLCAA AL e 45 F
Fol EYH YA FA(specific pathogen-free, SPF)
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Fig.1. Body weight changes of male and female rats during 90-day oral treatment with Flos Lonicerae extract. Data are
mean + SD (n = 10). Asterisk mark (*) represents a significant difference at p < 0.05 level compared with the vehicle control.
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Table 1. Urinalysis of male and female rats treated orally with Flos lonicerae extract for 90 days
Dose (mg/kg/day)
;f:rsris Result  Grade Male Female
0 37 111 333 1,000 2,000 0 37 111 333 1,000 2,000

Glucose 0 0 5 5 5 5 5 5 5 5 5 5 5 5
- 0 5 5 5 4 5 4 5 5 5 5 5 5
Bilirubin +/— 1 0 0 0 0 0 0 0 0 0 0 0 0
1+ 2 0 0 0 1 0 1 0 0 0 0 0 0
- 0 5 5 5 5 5 0 5 5 5 5 4 2
Ketone body +/— 1 0 0 0 0 0 1 0 0 0 0 1 3
1+ 2 0 0 0 0 0 4" 0 0 0 0 0 0
1.005 0 0 0 0 0 0 0 0 0 0 0 1 0
1.0100 1 0 1 0 0 0 0 1 0 0 2 0 1
Specific gravity 1.0150 2 0 0 0 0 1 0 4 3 1 0 1 0
1.0200 3 3 1 5 3 2 1 0 0 2 2 1 2
1.0250 4 1 2 0 0 1 2 0 0 1 0 1 1
1.030 5 1 1 0 2 1 2 0 2 1 1 1 1
5.5 0 0 0 0 0 1 0 0 1 0 0 0 0
6.0 1 2 2 3 0 0 0 0 0 0 0 0 0
6.5 2 0 1 0 0 0 0 2 0 0 0 0 0
pH 7.0 3 1 2 0 4 0 0 0 1 1 0 0 0
7.5 4 2 0 2 0 2 1 0 1 0 0 1 0
8.0 5 0 0 0 1 2" 2 3 2 3 3 1 1
8.5 6 0 0 0 0 0 2" 0 0 1 2 1 3
9.0 7 0 0 0 0 0 0 0 0 0 0 2 1
- 0 2 3 1 1 0 0 5 4 5 5 2 0
+/— 1 2 2 3 2 3 0 0 1 0 0 0 0
Protein 1+ 2 0 0 1 1 1 0 0 0 0 0 2 1
2+ 3 0 0 0 1 0 3 0 0 0 0 1 3
3+ 4 1 0 0 0 1 2 0 0 0 0 0 1
Urobilinogen 0.1 0 5 5 5 5 5 5 5 5 5 5 5 5
Nitrite - 0 5 5 5 5 5 5 5 5 5 5 5 5
- 0 4 2 2 3 3 5 5 5 4 5 5 5
+/— 1 0 1 1 0 1 0 0 0 1 0 0 0
Oceult blood 1+ 2 1 1 2 2 1 o 0 0 0 0 0 0
2+ 3 0 1 0 0 0 0 0 0 0 0 0 0
- 0 3 2 5 3 2 0 5 5 5 5 5 5
Leukocyte +/— 1 1 2 0 1 3 1 0 0 0 0 0 0
1+ 2 0 1 0 1 0 4" 0 0 0 0 0 0
No. of animals 5 5 5 5 5 5 5 5 5 5 5 5

/" A significant difference at p < 0.05 and p < 0.01 levels, respectively, compared with the vehicle control.

E AARIEOM AFEZ Fojol dd A3 de
3= QIO (Table 2), EH-3-TAIZF FAF Z Tl A
T AIEEZ Y oo} #AAE £o3 Wzl BFEXR

2291,

HoMSIEIE HAL
FA L] 7%, creatinine®] 1,000 mg/kg/day <ol
A g S7Hp <0.01), ALTE= F23 24 (p<0.05)

£ e, 2] 79, triglyceride”} 2,000 mg/
kg/day FoIollA Fel g 74 (p<0.05), BUN®] 333
mg/kg/day FoItollA] 2l gt F7Hp <0.05)5 YERNA
THTable 3).
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Table 2. Hematological values of the male and female rats (n = 10) treated orally with Flos lonicerae extract for 90 days

Dose (mg/kg/day) 0 37 111 333 1,000 2,000
Male
WBC (10%/pl) 6.40 + 0.86 6.27 £ 1.06 6.01 £1.28 6.08 £ 1.10 6.55 £ 1.70 591 +0.97
Neutrophil (%) 2046 +£4.59 18.82 +£4.58 20.79 £4.99 2246 +5.62 18.81 £4.04 19.14 £ 4.20
Lymphocyte (%) 7337 +5.61 7572 +486 7225+481 71.17+6.44 7456 £4.85 74.64 +5.62
Monocyte (%) 3.46 + 0.90 3.01 £1.05 397 + 191 3.72 £ 1.41 3.54 + 0.94 3.64 £ 1.11
Eosinophil (%) 1.09 + 0.60 1.06 £ 0.39 1.17 £ 0.49 1.02 £ 0.39 1.01 = 0.27 0.92 £ 0.37
Basophil (%) 1.64 = 0.63 1.39 £ 0.27 1.80 + 0.33 1.62 £ 0.41 2.08 = 1.05 1.65 £ 0.49
Reticulocyte (ea/1,000) 53 0.9 62+ 1.5 7.1+ 1.1° 6.8+ 1.5 7.0+ 1.3 6.1 1.8
RBC (10%pl) 8.90 + 0.25 8.76 + 0.30 8.90 + 0.19 8.89 £ 0.23 8.91 £ 0.33 8.84 £ 0.25
Hemoglobin (g/dl) 1530 +£0.36  15.05+0.51 1516 +0.33 15.15+0.35 1519+0.53 15.03 £ 0.35
Hematocrit (%) 4276 £ 129 4225+ 148 4241 +096 4248 +096 4270 +1.33 42.09 + 1.36
MCYV (f]) 48.03 £ 0.56 4826 £ 0.39 47.65+0.57 4778 £0.78 4796 £0.38 47.64 £ 0.49
MCH (pg) 1720 £020 17.19 £ 023 17.03+£0.19 17.04 £ 025 17.06 £ 0.14  17.00 + 0.20
MCHC (g/ul) 3577 £0.39 35.65+0.38 3572+0.24 3565+0.23 3558+ 0.35 3569 +0.54
Platelet (10%/ul) 6942 +£277 7098 +£51.6 7132 +25.0 7053 +42.8 697.7+34.1 673.4 +24.8
Female
WBC (10%/ul) 527 + 1.88 534 +£1.23 4.57 £ 1.30 4.81+1.28 5.20 + 1.30 540+ 1.22
Neutrophil (%) 1731 £6.60 1526 £4.40 16.01 £6.35 17.35+ 1036 11.88 +4.63 11.54 +2.34
Lymphocyte (%) 7579 £ 892 7847+6.19 7683 +695 7656+ 11.6 80.97 +9.45 82.89 + 3.03
Monocyte (%) 3.65 £ 1.32 3.57 £2.27 441 £ 1.81 3.01 £ 1.81 4.59 + 4.54 3.14 £ 1.10
Eosinophil (%) 1.39 £ 0.58 1.49 £ 0.80 1.44 £ 0.73 1.51 £ 0.63 1.27 £ 0.34 1.15 £ 0.37
Basophil (%) 1.85+1.73 1.21 £ 0.60 131 +£0.42 1.58 £ 1.19 1.28 £ 1.15 1.27 £ 0.50
Reticulocyte (ea/1,000) 4.2+ 1.2 47+1.2 45+ 1.6 54+ 1.6 45+1.2 48 + 1.4
RBC (10%pl) 8.46 £ 0.52 8.36 £ 0.32 8.60 + 0.63 8.25 + 0.46 8.34 £ 0.46 8.11 + 0.48
Hemoglobin (g/dl) 1540 + 0.93 1507+ 0.57 1553 +120 1500+ 0.71 1512+ 085 14.72 + 0.83
Hematocrit (%) 4287 £271 4212+ 1.34 4326+2.64 4192+£206 4220=+2.13 41.04 +2.36
MCV (1)) 50.67 = 1.08 50.4 £ 0.81 5036 £ 090 50.80 £1.20 50.60 = 0.89 50.65 + 0.72
MCH (pg) 1820 £0.22 18.04 £0.13 18.06 £0.15 18.18+£0.22 1811 £0.19 18.13 £ 0.11
MCHC (g/ul) 3592 +0.79 3581 £0.66 3588 +0.77 3578 +0.56 35.86 + 0.61 35.85 £ 0.51
Platelet (10%/ul) 692.9 + 69.8 709 + 58.8 7478+ 882 7362+ 704 736.1 £54.0 7059 +53.8

WBC: white blood cell count, RBC: red blood cell count, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin,

MCHC: mean corpuscular hemoglobin concentration.

*A significant difference at p < 0.05 level compared with the vehicle control.

o o= Z47h 1, 1, 1, 3, 1 9, A2 ¥ (red
discoloration)©] 111 mg/kg/day Foi<ollA 1 &, 7541
] &84 T3 (diffuse hemorrhage spots)©] 1,000 mg/
kg/day Folzzoll A 1 2, a8k 3l F-518k0] 915 (atrophy)
3} whgo] o] &7 A F(foreign material retention)”} §-
YA FowolA 7t 1 E FEE AT

AL 7S, o] Az v T A ubd A
A 2 Az WAe] 111 me/kg/day FolwtollA 7t 3, 1
g, 2% 435 (brown colored punctate cyst)®] 37
9 333 mgkg/day Folwtoll Azt 1 8, 7ke] A3}
9] 2 (adhesion with diaphragm)©] 333 % 1,000 mg/
kg/day T4z 1 dl, 7184 (process formation)

°] 2,000 mg/kg/day FoZolA 1 & FFFHAL, 23
A9] A% (nodule)o] A thzz 2 2,000 mg/kg/day
Folollx 2k 1 3, FAe] ¥ AR A F(retention of
clear fluid)7} 37 mg/kg/day FolwollA 1 9], A2 5
< AAAF7} 333, 1,000 L 2,000 mg/kg/day Fol ol
Al 241, 7o) Mg wh (cherry red spots) 2
%3 (congestion)©] 333 2 2,000 mg/kg/day Fo]olA]
7k 1 E A=

W
FAAME F715%] ol Hshe HA=A 2ok
THTable 4). FRNE 111 mgkg/day FoA72| 715
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Table 3. Serum biochemical values of the male and female rats (n = 10) treated orally with Flos lonicerae extract for

90 days
Dose (mg/kg /day) 0 37 111 333 1,000 2,000
Male
AST (1U/l) 106.41 £ 19.19  113.69 £ 21.77 10696 + 13.40 109.65 + 17.84 9478 £ 13.11 9522 £ 11.75
ALT (IU/1) 46.48 + 5.54 4725+ 6.51 46.81 £ 4.98 4745 £5.72 41.00 £3.38° 4227+ 3.63
ALP (TU/) 10647 £825 102.92+7.76  109.17+17.04 101.87+102 103.78+4.85 105.20 + 8.08
y-GTP (1U/1) 0.18 £0.28 0.07 £0.07 0.00 = 0.00 0.05+0.13 0.01 £+ 0.04 0.02 = 0.05
TB (mg/dl) 0.10 £ 0.01 0.10£0.01 0.10 £ 0.03 0.09 £ 0.01 0.09 £ 0.03 0.10 £0.01
TP (g/dl) 6.64 + 024 6.56 + 0.28 6.59 + 0.25 6.68 + 0.27 6.64 + 0.27 6.51 £0.24
Albumin (g/dl) 3.78 £0.13 3.75£0.12 3.74 £0.12 3.77+£0.14 3.78 £0.11 3.69 £0.12
A/G (ratio) 1.32 £ 0.03 1.32 £ 0.04 1.31 £ 0.04 1.29 £ 0.03 1.32 £ 0.04 1.31 £ 0.05
CPK (1U/) 213.64 £ 136.13 306.81 + 11728 21534+ 11726 183.72+91.41 130.72+ 74.59 158.61 + 89.39
Glucose (mg/dl) 160.05+ 31.19 151.84 +23.14 159.56 + 26.69 160.44 +36.56 165.62 +45.16 149.33 £ 29.81
TC (mg/dl) 60.02 + 7.12 61.68 = 7.03 56.73 + 6.38 56.19 £ 442 5474 £ 6.01 5499 + 6.14
Triglyceride (mg/dl)  73.69 + 2097  62.82+ 10.62 64.77 + 1423 6242 +9.67 63.57 +21.68  62.70 + 10.35
BUN (mg/dl) 12.64 £ 1.36 1293 £ 1.10 12.40 £ 0.78 12.74 £ 0.97 12.83 + 0.82 1233 £ 1.36
Creatinine (mg/dl) 0.48 = 0.04 0.46 = 0.02 0.50 = 0.03 0.49 + 0.02 0.51 + 0.03" 0.49 £ 0.03
TP (mg/dl) 7.37+0.72 7.36 = 1.33 746 +0.99 7.52+1.30 7.67 £ 1.11 7.20 £ 1.33
Ca™ (mg/dl) 10.38 £ 0.49 10.05 = 0.62 10.21 + 0.56 10.18 = 0.46 1024 £ 0.51 10.09 £ 0.60
Na* (mmol/l) 143.10 £ 1.20 14460+ 196 14433 +£2.60 14530+2.67 14344+133 14043 +£3.73
K* (mmol/l) 428 £ 0.68 442 +£0.74 4.63 £0.83 479 £ 1.03 451+0.74 411 £0.74
CI” (mmol/l) 102.70 £ 2.63 102.70 £ 1.70 102.44 £ 1.88 101.90 £ 1.45 102.00 £ 1.41 100.40 £ 2.63
Female
AST (TU/) 93.21 £ 9.58 96.88 1772 100.78 £ 10.84 9430+ 13.60 91.79 £6.07 101.98 + 25.37
ALT (1U/1) 31.99 £ 3.74 34.00 £ 5.45 36.26 + 5.35 34.88 £ 5.44 35.20 £2.44 37.34 £ 7.68
ALP (1U/1) 91.61 £16.13 9221 +1477 9403+ 11.50 9190+ 1432  86.02 +7.58 87.66 + 8.49
y-GTP (IU/) 0.17£0.17 0.04 £0.12 0.13£0.17 0.09 £ 0.11 0.07+£0.14 035+024
TB (mg/dl) 0.08 £0.03 0.08 £ 0.04 0.08 £ 0.04 0.09 £ 0.03 0.11 = 0.02 0.11 = 0.02
TP (g/dl) 6.20 = 0.35 6.28 = 0.36 648 £ 0.42 6.25 + 0.36 6.12 £ 035 6.15+0.38
Albumin (g/dl) 3.53+0.17 3.58+0.14 3.68 =£0.19 3.57+0.18 3.50+0.21 3.55+0.19
A/G (ratio) 1.33 £ 0.05 1.33 £ 0.05 1.32 £ 0.07 1.33 £ 0.04 1.34 £ 0.03 1.37 £ 0.05
CPK (IU/) 279.77+108.09 321.9+26439 301.03+ 15123 326.52+219.15 21594 +193.78 212.50 + 93.30
Glucose (mg/dl) 121.13 £ 1598 11825+ 1526 119.68 £ 19.16 117.36 + 14.68 114.10 + 12.54 123.97 + 16.12
TC (mg/dl) 88.12 £ 7.75 8493 +£10.85 89.91+9.95 84.46 + 7.98 86.18 £ 7.6 80.73 + 7.31
Triglyceride (mg/dl)  53.33 £ 11.28 4597 + 6.61 46.43 £ 7.04 50.42 £ 6.65 46.33 £ 8.26 4172+ 582"
BUN (mg/dl) 12.61 £ 0.67 13.05 + 1.18 1346 +1.23 14.24 + 0.94" 12.82 £ 0.84 13.51 £ 1.68
Creatinine (mg/dl) 0.48 £ 0.03 0.51 £ 0.05 0.50 + 0.02 0.50 + 0.04 0.50 + 0.03 0.50 + 0.03
1P (mg/dl) 7.14 £ 1.16 7.18 = 1.00 7.99 + 145 7.54+122 728 £ 1.17 723 +£129
Ca™ (mg/dl) 9.70 £+ 0.46 9.64 £0.57 10.13 £ 0.66 9.63 £ 0.44 9.70 £ 0.57 9.53 £0.54
Na* (mmol/l) 142.80 £ 3.85 143.00 £ 3.20 142,11 £3.22 143.56 £+ 1.81 143.40 £ 1.51 140.30 + 3.68
K* (mmol/l) 471 £ 1.04 5.08 £1.21 549 £ 1.71 4.56 £ 1.20 4.78 £ 1.47 4.54 +0.90
CI™ (mmol/l) 10560276  10422+1.99 10422+1.86 10556+ 188 10580+ 1.03 10520+ 1.99

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, y-GTP: y-glutamyl transpeptidase,
TB: total bilirubin, TP: total protein, A/G: albumin/globulin, CPK: creatine phosphokinase, TC: total cholesterol, BUN: blood
urea nitrogen, IP: inorganic phosphorus.

/™A significant difference at p < 0.05 and p < 0.01 levels, respectively, compared with the vehicle control.
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Table 4. Absolute (g) and relative (%) organ weights of male rats (n = 10) treated orally with Flos lonicerae extract for

90 days
Organs Dose (mg/kg/day)
0 37 111 333 1,000 2,000
Thymus (g) 0.2724 £ 0.0513 02721 £0.0477 02927 £ 0.0420 0.2771 £ 0.0451  0.2777 £ 0.0499  0.2600 £ 0.0359
(%) 0.0822 £0.0161 0.0831 £0.0151 0.0901 + 0.0129  0.0844 + 0.0126  0.0859 + 0.0168  0.0807 + 0.0104
Spleen (g)  0.6397 £ 0.0346  0.6515 £ 0.0333  0.6564 £ 0.0418 0.6592 £ 0.0612  0.6502 + 0.0506  0.6293 + 0.0395
(%) 0.1928 £0.0127  0.1988 +0.0088  0.2021 + 0.0146 0.2010 + 0.0167 0.2009 + 0.0178  0.1955 + 0.0110
Kidney (g) 2.0372 +0.1614 2.0305 + 0.0591 2.0490 + 0.1717 2.0738 £ 0.1440 2.0660 + 0.1132  2.0780 + 0.1673
(%) 0.6155 £ 0.0686 0.6198 + 0.0243  0.6303 + 0.0515 0.6333 + 0.0523  0.6379 + 0.0314  0.6453 + 0.0475
Heart (g)  0.9135 £ 0.0536  0.9350 + 0.0409  0.9322 = 0.0530  0.9291 £ 0.0527 0.9472 £ 0.0435 0.9525 £ 0.0536
(%) 0.2755 £0.0206  0.2870 £ 0.0130  0.2867 + 0.0140  0.2836 + 0.0189  0.2928 + 0.0191  0.2958 + 0.0138
Lung (g) 1.2877 £ 0.0594  1.2545+0.0809 1.2718 £ 0.1499 1.3284 £ 0.1779 12497 + 0.0753 12363 + 0.0837
(%) 0.3890 + 0.0350  0.3834 +0.0334  0.3906 + 0.0377 0.4060 + 0.0603  0.3862 + 0.0289  0.3841 + 0.0254
Brain (g) 1.9359 + 0.0396  1.9003 + 0.0589  1.8829 + 0.0401 1.9119+0.0743 19137 + 0.0649  1.9220 + 0.0679
(%) 0.5844 + 0.0413  0.5802 + 0.0269 0.5795 + 0.0182  0.5836 + 0.0291  0.5912 + 0.0255 0.5974 + 0.0263
Liver (g) 8.6338 £ 04348 8.5863 £ 04500 8.7160 £ 0.5202 8.7082 £ 0.3720  9.0064 + 0.8005  8.7533 + 0.5506
(%) 2.6058 £ 02080 2.6194 +£0.1155 2.6810 + 0.1438 2.6585 +0.1440 2.7805 + 0.2441 2.7176 + 0.1263
Testis (g) 29082 £ 0.2626 2.9314 +0.1005 2.9041 + 0.1433 29757 £ 0.1087 2.9607 + 0.1359  2.9470 + 0.1275
(%) 0.8780 £ 0.0996  0.8947 +0.0353  0.8936 + 0.0433  0.9083 + 0.0407 0.9138 + 0.0288 0.9157 + 0.0383

Table 5. Absolute (g) and relative (%) organ weights of female rats (n = 10) treated orally with Flos lonicerae extract

for 90 days
Dose (mg/kg/day)
Organs 0 37 1 333 1,000 2,000
Thymus (2) 02017 £ 0.0524 02307 = 0.0282 0.2387 = 0.0240° 02013 = 0.0224 0.198 £ 0.03690 0.2010  0.0298
(%) 0.1118 £ 0.0290 0.1286 % 0.0156 0.1324% 0.0115° 0.1134 £ 0.0125 0.1113 £ 0.0186 0.1147 £ 0.0176
Spleen (2)  0.3836 +0.0252 03990 + 0.0220 0.4048 + 0.0294 03983 +0.0252 04071 + 0.0291 03911 % 0.0231
(%) 02127 £0.0129 02222 +0.0069 02246+ 0.0153 02241 £0.0074 02293 + 0.0085 02231 % 0.0145
Kidney () 11181 £0.0625 1.1523 = 00573 1.1843 =0.0874 1.1483 00752 1.1712= 00673 1.1798 = 0.0423
(%) 06198 = 0.0289  0.6422 £ 0.0323 0.6576 £ 0.0528 0.6465 + 0.0366 0.6603  0.0258 0.6733 % 0.0371
Heart (z) 05701 +0.0380 05610 = 0.0228 05641 = 0.0225 05614 = 0.0339 05575 = 0.0342 05410 £ 0.0178
(%) 03160 =0.0193 03127+ 00144 0313000107 0315900122 03143 £0.0139 03087 + 0.0163
Lung (g)  0.8684+0.0708 0.8873 % 0.0443 0.9401 = 0.0814° 0.8926 = 0.0432 0.8824 = 0.0451 0.8552 + 0.0367
(%) 04811+ 00323 04949 +0.0324 05219+ 0.0467 05026 + 0.0178 04975 + 0.0148 0.4882 = 0.0309
Brain (g)  1.7385+0.0533 1.7201 = 0.0589 17698 = 0.0296 1.7247 = 0.0878 1.7537 = 0.0469 1.7227 = 0.0680
(%) 09644 £ 00379 09587 £ 0.0356 0.9825 £ 0.0289 0.9715 £ 0.0482 0.9901 + 0.0443 0.9829  0,0503
Liver (o) 43749+ 02507 43807+ 0.1192 45043 £ 02545 42778 £03073 44672+ 03064 44390 + 02135
(%) 24242 £0.0921 24428 = 0.1131 24993 +£0.1324 2.4073 £0.1309 2.5185 + 0.1368 2.5331 + 0.1549
Ovary (2) 00526+ 0.0112 0.0491 = 0.0087 0.0478 = 0.0069 0.0489 = 0.0083 0.0499 + 0.0107 0.0531 + 0.0112
(%) 0.0291 = 0.0057 0.0274 + 0.0047 0.0266 + 0.0041 0.0276 £ 0.0053 0.0282 + 0.0062 0.0303 + 0.0062

*A significant difference at p < 0.05 level compared with the vehicle control.

PA| Bt 9 AFEF FoqoA] He dAFAY (basophilic tubules), T2 2] &25=2] A (periarteritis), 2.
A 3] S (perivascular inflammatory cell infiltration) % ko] 9|3 (atrophy), 21742 F7]12 3 ZN(mineralization),
7+8 A3 ¥ ¥ (interstitial  pneumonia), Fe] A=Y

Ao HEA A E(luteal cyst), A2 A5
(hydrometra), H§3Z89] F B 3Ht &+ (erythrocytes
in the sinuses and within the cortex), 3A] 2] FEHA
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THd G (chronic inflammation), 21782 TH 71 M =2
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Table 6. Histopathological changes of male and female rats (n = 10) treated orally with Flos lonicerae extract for 90 days

Dose (mg/kg/day)

Organs Signs Male Female
0 1,000 2,000 0 1,000 2,000

. Basophilic tubules 2 1 3 0 0
Kidney Mineralization 0 0 0 3 5 2
Thymus Congestion 3 3 0 0 0 0
Interstitial pneumonia 2 1 2 0 0 1

Lung Perivascular inflammatory cell infiltration 3 5 2 1 1 2
Alveolitis 1 1 0 1 0 0

Heart Myocarditis 3 1 1 0 0 0
Aorta Periarteritis 1 0 1 0 0 0
Lymph nodes Erythrocytes in the sinuses and within the cortex 0 1 0 0 0 0
Preputial gland Chronic inflammation 3 5 2 0 0 0
Testis Atrophy 1 0 0 - - -
Clitoris gland Chronic inflammation - - - 0 0 1
Pituitary gland Cyst formation 0 0 0 0 0 1
Atrophy - - - 3 1 2

Ovary Luteal cyst - - - 1 0 0
Vacuolar degeneration - - - 0 3 1

Uterus Hydrometra - - - 0 1 2

—: Not applicable.
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