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Rat Single Oral Dose Toxicity Test of Armeniacae Semen (Including Endocarp)
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ABSTRACT

Objectives : The object of this study was to obtain acute toxicity information (single oral dose toxicity) of Armeniacae
Semen (AS). a medicinal herb used for treating constipation and various respiratory diseases, in rats.

Methods : In order to observe the LDsy (50% lethal dose), approximate lethal dosage (ALD) and target organs, AS
aqueous extracts were orally administered once to female and male Sprague Dawley rats at dose levels of 2,000, 1,000, 500 and
0 (control) mg/kg (body weight). The mortality, changes in the body weight. clinical signs and gross observation were
monitored for 14 days after single oral treatment of AS extracts, and the organ weights and histopathological findings of
principle organs were observed after sacrifice.

Results : After single oral treatment of AS 2,000 and 1,000 mg/kg, all (5/5: 100%) female and male rats died within 30
minutes after treatment, while no mortalities were observed in the female and male rats treated with 500 mg/kg of AS extract.
Therefore, LDs in female and male rats was calculated as 741.95 mg/kg. Seizure, loss of locomotion, salivation, increases of
respiration and heart-beat were observed after AS extract treatment, which were observed in all rats including the lowest
dosage group, 500 mg/kg in the present study. In addition, lung congestion was visible in all mortal rats with AS 2,000 and
1,000 mg/kg. respectively.

Conclusions : The results obtained in this study suggest that AS extract ranges in Class III, because the LDs5 and ALD
in both female and male rats were calculated as 741.95 mg/kg and 500~1,000 mg/kg, respectively. However, AS extract should
be carefully treated at clinical applications, because salivation, increase of respiration and heart-beat were also observed in the
lowest dosage group, 500 mg/kg in the present study.
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Table 1. Experimental Design Used in This Study.

Dose
No. of (mg/kg) Animal

Group Sl o A5 (R M
extracts

Vehicle M-01 ~

control* a9 ' M5

Tﬁgﬁ?“ Mae 5 200 P
T%éﬁ?b Mae 5 1w M
“ii;?t Mae 5 50 0 ”

onpol Female 50 T
Thgolsl;gg};es‘t Female 5 2000 0"
Thgosn:g(idle Female 5 1,000 F-Fl_115~
The lowest F-16 ~

dosage Female 5 500 F-20

* Vehicle control: distilled water 10 ml/kg as vehicle
in this study.

All test articles in vehicle were once orally administered
in a volume of 10 ml/kg, dissolved in distilled water.
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one way ANOVA testS AlAgH
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Table 2. Mortalities Observed in Female and Male Rats after Single Oral Treatment of AS Aqueous Extracts.

Day after administration

%
S * 1 2 3 4 5 6 7 8 9 10 0 12 13 |l
Vehicle control
Male o 0 o0 o 0 0 0O O O 0 0 0 0 0 0/5(0%)
Female o 0 o0 o0 0 0 0O O O 0O 0 0 0 O 0/5(0%)
AS extracts treated male groups
2,000 mg/kg 5.0 0 0 0O 0 0O O O O 0 0 0 0 5/5(100%)
1,000 mg/kg 5 0 0 0 0 O 0 O 0O 0 0 0 0 0 5/50100%)
500 mg/kg o 0 0 o0 O O 0O O O 0 0 0 0 O 0/5(0%)
AS extracts treated female groups
2,000 mg/kg 5.0 0 0 0 O 0 O 0 0 0 0 0 0 5/5100%)
1,000 mg/kg 5.0 0 0 0 0 0 O O O 0 0 0 0 5/5(100%)
500 mg/kg 0O 0 o0 o0 0 0 0 0 0 0 0 0 0 0 0/5(0%)

Values are expressed as number of died animals.
&0 treatment day, *
(percentages: 5 rats per group).

2. sy

WAk SEAZ I 5F W AR 27} So)
o F2E Fojo} A¥H Aoz AT
ek 2E(/5: 100%) 2.000mg/kg 4 Fof el
ME AREH1+] 2=k, 9 9 A [3+4] A
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& BTN E AusiAY F5E [2+]9] #4
A7 A &F Az 2 EE(5/5: 100%)
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. Total mortalities during 14 days of observation periods - died animals/total observed animals
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500 mg/kg YA FodFolAM T AW v o}, =3 25 2,000 ¥ 1.000 mg/kg T g4 &
dzzel v 24 Ae(p<0.05) day 0~13 & E7} T el Abste], AF 2 AF5rEEe] W
Qre]l AFZsieke]l Zsbzh #AFE o) gel. 500 32 A2 4 §dck(Table 4).

mg/kg T G AEAA Yl FEE T}

Table 3. Clinical Signs Observed in Female and Male Rats after Single Oral Treatment of AS Aoueous Extracts.

Groups e
Normal appearance Seizure Loss of locomotion Salivation RH*

Vehicle control

Male 5/5 (100%) 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)

Female 5/5 (100%) 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
AS extracts treated male groups

2,000 mg/kg 0/5 (0%) 5/5 (100%) 5/5 (100%) 5/5 (100%) 0/0 (--)*

1,000 mg/kg 0/5 (0%) 0/5 (0%) 5/5 (100%) 5/5 (100%) 0/0 (—)?

500 mg/kg 0/5 (0%) 0/5 (0%) 5/5 (100%) 3/5 (60%) 5/5 (100%)
AS extracts treated female groups

2,000 mg/kg 0/5 (0%) 5/5 (100%) 5/5 (100%) 5/5 (100%) 0/0 (--)?

1,000 mg/kg 0/5 (0%) 0/5 (0%) 5/5 (100%) 5/5 (100%) 0/0 (--)*

500 mg/kg 0/5 (0%) 0/5 (0%) 5/5 (100%) 0/5 (0%) 5/5 (100%)

Observed animals/total observed animals (percentages).
RH : increases of respiration and heart beats, * : The incidences of clinical signs were difficult to calculate because of
high mortalities.

Table 4. Body Weight Gains in Female and Male Rats after Single Oral Treatment of AS Aqueous Extracts.

Groups Intervals
Day (°~Day7 Day 7~Day 13 Day 0~Day 13°

Vehicle control

Male 82.607.44 32.40£3.78 115.00£9.46

Female 39.4045.13 16.00+1.87 55.40+4.39
AS extracts treated male groups

2,000 mg/kg NC NC NC

1,000 mg/kg NC NC NC

500 mg/kg 79.00+3.81 36.40£2.70 115.40£5.58
AS extracts treated female groups

2,000 mg/kg NC NC NC

1,000 mg/kg NC NC NC

500 mg/kg 45.807.60 20.20+3.77 66.0046.20*

Values are expressed as mean = SD of five rats, g.
NC : not calculated because of high mortalities.
® : Day of treatment after overnight fasted, * : p<0.05 as compared with female vehicle control by MW test.
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Table 5. Changes on the Absolute Organ Weights Observed in Male Rats after Single Oral Treatment of
AS Aqueous Extracts.

Organs
Lung Heart Thymus Kidney L Adrenal G L. Spleen Testis L
Vehicle control 1.312+0.038 0.990+0.038 0.392+0.067 1.108+0.052  0.037+0.006 0.536+0.082 1.612+0.104

AS extracts treated groups

Groups

2.000 mg/kg NC NC NC NC NC NC NC

1,000 mg/kg NC NC NC NC NC NC NC

500 mg/kg  1.326£0.056 0.982+0.019 0.421+0.063 1.095£0.070 0.037+0.005 0.5560.051 1.693+0.082
Groups Liver Pancrea S Brain  Epididymis L Lymph N I* Prostate  Urinary B

Vehicle control 9.604+0.759 0.662+0.041 1.976+0.026 0.386+0.030 0.072+0.009 0.370+0.067 0.099+0.007
AS extracts treated groups
2,000 mg/kg NC NC NC NC NC NC NC
1,000 mg/kg NC NC NC NC NC NC NC
500 mg/kg  9.205+0.481 0.708+0.067 2.004+0.052 0.398+0.030 0.072+0.017 0.375+0.046 0.101=0.010

Values are expressed as mean = SD of five rats, g.
NC : not calculated because of high mortalities, L : left sides, S : splenic lobes, G : gland, B : bladder
2 Submandibular lymph node.

Table 6. Changes on the Absolute Organ Weights Observed in Female Rats after Single Oral Treatment
of AS Agqueous Extracts.

Organs
Lung Heart Thymus  Kidney L Adrenal G L Spleen Ovary L
Vehicle control 0.968+0.034 0.676+0.043 0.408+0.053 0.657+0.049 0.039+0.003 0.371+0.039 0.069+0.007

AS extracts treated groups

Groups

2,000 mg/kg NC NC NC NC NC NC NC

1,000 mg/kg NC NC NC NC NC NC NC

500 mg/kg  0.969+0.025 0.683+0.021 0.418+0.046 0.697=0.053 0.037+0.005 0.361+0.032 0.072+0.018
Groups Liver Pancrea S Brain Uterus  Lymph N L* Urinary B

Vehicle control 5.632+£0.265 0.520+0.083 1.797+0.065 0.488+0.086 0.041+0.012 0.071+0.009
AS extracts treated groups
2.000 mg/kg NC NC NC NC NC NC
1,000 mg/kg NC NC NC NC NC NC
500 mg/kg  5.783x0.318 0.571+0.046 1.850+0.024 0.452+0.114 0.049+0.011 0.071+0.011

Values are expressed as mean = SD of five rats, g.
NC : not calculated because of high mortalities, L : left sides, S : splenic lobes, G : gland, B : bladder
 : Submandibular lymph node.
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Table 7. Changes on the Relative Organ Weights Observed in Male Rats after Single Oral Treatment of

AS Aqueous Extracts.
Groups AT
Lung Heart Thymus  Kidney L. Adrenal G L. Spleen Testis L
Vehicle control 0.420+0.027 0.317+0.010 0.125+0.020 0.354+0.004  0.012+0.001 0.171%0.023 0.515+0.029
AS extracts treated groups
2,000 mg/kg NC NC NC NC NC NC NC
NC NC NC NC NC NC
0.012+0.002  0.179+0.015 0.546+0.027

1,000 mg/kg NC
0.4280.017 0.317£0.007 0.136+0.021  0.353£0.025

500 meg/kg
Brain  Epididymis L Lymph N L* Prostate  Urinary B
0.023£0.004 0.118+0.019 0.032+0.003

Groups Liver Pancreas S
Vehicle control 3.066+0.144 0.211+0.008 0.632+0.024 0.123+0.010
AS extracts treated groups
2,000 mg/kg NC NC NC NC NC NC NC
NC NC NC NC NC NC
0.023+0.006  0.121+0.015 0.033+0.003

1,000 mg/kg NC
2.9690.149  0.228+0.022 0.647+0.018 0.129+0.010

500 mg/kg
Values are expressed as mean = SD of five rats, % of body weight.
NC : not calculated because of high mortalities, L : left sides, S : splenic lobes, G : gland, B : bladder

& Submandibular lymph node.

Table 8. Changes on the Relative Organ Weights Observed in Female Rats after Single Oral Treatment

of AS Agueous Extracts.
Groups Qrgans
Lung Heart Thymus  Kidney L Adrenal G L Spleen Ovary L
Vehicle control 0.543£0.022 0.379+0.018 0.228+0.027 0.368+0.033 0.022+0.002  0.208+0.023 0.039+0.004
AS extracts treated groups
2,000 mg/kg NC NC NC NC NC NC NC
1,000 mg/kg NC NC NC NC NC NC NC
500 mg/kg  0.511=0.017 0.360£0.013 0.220+0.020 0.367+0.026 0.020+0.002  0.190+0.014 0.038+0.009
Groups Liver Pancreas S Brain Uterus Lymph N L* Urinary B
Vehicle control 3.154+0.068 0.290+0.039 1.008+0.060 0.275+0.054 0.023+0.007  0.040+0.005
AS extracts treated groups
2,000 mg/kg NC NC NC NC NC NC
1,000 mg/kg NC NC NC NC NC NC
500 mg/kg  3.055+0.270 0.3010.024 0.977+0.046 0.238+0.058 0.026+0.006  0.037+0.005
Values are expressed as mean = SD of five rats, % of body weight.

NC : not calculated because of high mortalities, L : left sides, S : splenic lobes, G : gland, B : bladder
4 . Submandibular lymph node.
o} 1,000 mg/kg o]dellA 53] 353} A3 7]
2,000 % 1,000 mg/kg & Sol| oS mXE Aoz AZAEY. oo H
¥ 2&5E 470 iy £ oA AL IAHA] ok
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Table 9. Necropsy Findings Observed in Male
Rats after Single Oral Treatment of

AS Agueous Extracts.

Table 10. Necropsy Findings Observed in Female
Rats after Single Oral Treatment of
AS Aqueous Extracts.

Groups Vehicle AS extracts treated as
2000 1000 500
Organs-Findings mg/kg mg/kg mg/kg

control

Normal 35 0/0 0/0 35

Lung  ooeestion 25 00 00 25

Heart Normal 55 0/0 0/0 5/5

Thymus Normal 55  0/0 0/0 5/5

Kidney = Normal 55 0/0 0/0 5/5

Groups

Vehicle

AS extracts treated as

2,000

1,000

900

Adrenal Normal 55 0/0 0/0 5/5
gland

Spleen  Normal 55 0/0 0/0 5/5

Ovary  Normal 55 0/0 0/0 5/5

Liver Normal 55 0/0 0/0 5/5

Pancreas Normal 55 0/0 0/0 5/5

Brain Normal 55 0/0 0/0 5/5

Normal 35 0/0 0/0 2/5

UIerss  piematous 25 00 000 3/5
Urinary
Bladde, Nommal 55 00 00 5/5

Lymph  Normal 45 00 0/0 3/5
node? Hypertrophy 1/5 00 0/0  2/5

Others ~ Normal 55 0/0 0/0 5/5

Organs-Findings omtire] mg/kg mg/kg me/kg
Lune Normal 4/5 00 00 4/5
Congestion 1/5  0/0 0/0 1/5
Heart Normal 55 0/0 0/0 5/5
Thymus Normal 4/5 00  0/0 5/5
Atrophy 5 0/0 00 05
Kidney  Normal 55 00 0/0 55
Adrenal ool 55 00 00 55
gland
Spleen  Normal 55 0/0 0/0 5/5
Testis Normal 55 00 0/0 5/5
Liver Normal 55 0/0 0/0 5/5
Pancreas Normal 55 00 0/0 5/5
Brain Normal 55 0/0 0/0 5/5
Epididymis Normal 55 00 0/0 5/5
e Normal 55 040 00 5/5
Lymph  Normal 45 00  0/0 3/5
node?® Hypertroohy 1/5 00  0/0  2/5
Prostate Normal 55 0/0 0/0 5/5
Others ~ Normal 55 00 0/0 5/5

Observed animals/total observed animals of five rats.

All rats treated with AS extracts 2,000 and 1,000 mg/kg

were died at treatment day.

AS : Armeniacae Semen,
lymph node.
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a

. Bilateral submandibular

Observed animals/total observed animals of five rats.
All rats treated with AS extracts 2,000 and 1,000 mg/kg
were died at treatment day

¢ @ Bilateral submandibular lymph node.

HFE 24, Avd [1+] ¥ F28-9% o
o vt AFHE 9 AL ZH(Fig. D, 7
A 9 AT A4 == 23 (Fig 2), v WA
24 AT 7A(Fig. 3) 2 7+ 4 9FAE A
& 27(Fig. 4) o] ¢ A Hz2e =33 =
E ATl AA AbdH oz s o9 el
B 32E Foo A" 2y A4S 3
A=A oo (Table 11, 12).



AS 500 mg/kg-male 04(M-19) AS 500 mg/kg-female 02(F-17)
Congestion 1+ Congestion 1+

Fig. 1. Histopathological changes detected on the
lung.

Note that slight (1+) lung focal congestional
spots - thickening of alveolar lung inflammatory
cell infiltration with/without focal hemorrhages
were randomly detected in both genders of
vehicle control and 500 mg/kg treated rats as
sporadic findings not AS treatment related
toxicological signs.

A : alveolar sac-respiratory bronchiole, B :
bronchiole

All hematoxylin & eosin stain: Scale bars =
200 pm.

Vehicle control male-03(M-03) Vehicle control feme—OF-Ol)
¢DE 1+ ¢DE 1+

b " o o L

AS 500 me/ke-male 04(M-19) AS 500 me/ke-female 03(F-18)
¢DE 1+ DF 1+

Vehicle control male-03(M-03)
— Congestion 1+

AAMEE- O - Y20 - HRM - Foff 2 - 250

Fig. 2. Histopathological changes detected in the
thymus.

Note that slight [1+] decreases of lymphoid
cells in the thymic cortex(cDE: as seen vacuoles
or loosening) were detected in the both genders
of vehicle control and 500 mg/kg treated rats
as sporadic findings not AS treatment related
toxicological signs. In addition, one rat (1/5:
20%) in male vehicle control showed slight
congestion as sporadic findings.

C : cortex, M : medulla

All hematoxylin & eosin stain: Scale bars =
200 pm.

A
L)

Vehicle control male-04(M-04) Vehicle control female
wDE 1+ wDE 1+

AS 500 mg/kg-male 02(M-17)
wDE 1+

Fig. 3. Histopathological changes detected on the
spleen.

Note that slight [1+] decreases of white pulp
lymphoid cells (wWDE: as seen vacuoles) were
randomly detected in one rat (1/5: 20%) of the
both genders of vehicle control and 500 mg/kg
treated male rats, respectively as sporadic findings
not AS treatment related toxicological signs.

R ¢ red pulps, W : white pulps. C : central
arteriole

All hematoxylin & eosin stain: Scale bars =
200 pm.
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Vehicle control maleLOI(M-Ol)Vehicle control female—03(F-03)
IF 1+ IF 1+
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AS 500 mg/kg-male 01(M-16) AS 500 mg/kg-female 05(F-20)
IF 1+ IF 1+

Fig. 4. Histopathological changes detected in the
liver.

Note that slight [1+] focal inflammatory cell
infiltrations (IF) were detected in the both
genders of vehicle control and 500 mg/kg treated
rats as sporadic findings not AS treatment related
toxicological signs.

C  central vein

All hematoxylin & eosin stain: Scale bars =
200 pm.

Table 11. Histopathological Findings Observed in Male Rats after Single Oral Treatment of AS Aqueous

Extracts.

Groups Vehicle control AS extracts treated as
Organs-Findings 2,000 mg/kg 1,000 mg/kg 500 mg/kg

Lung Normal 4/5 0/0 0/0 4/5

Congestion 1/5 0/0 0/0 1/5
Heart Normal 5/5 0/0 0/0 5/5

Normal 4/5 0/0 0/0 4/5
Thymus Congestion 1/5 0/0 0/0 0/5

cDE' 1/5 0/0 0/0 1/5
Kidney Normal 5/5 0/0 0/0 5/5
Adrenal gland Normal 5/5 0/0 0/0 5/5
Spleen Norrrlal 4/5 0/0 0/0 4/5

wDE 1/5 0/0 0/0 1/5
Testis Normal 5/5 0/0 0/0 5/5
Liver Nogrnal 4/5 0/0 0/0 3/5

IF 1/5 0/0 0/0 2/5
Pancreas Normal 5/5 0/0 0/0 5/5
Brain Normal 5/5 0/0 0/0 5/5
Epididymis Normal 5/5 0/0 0/0 5/5
Urinary Bladder Normal 5/5 0/0 0/0 5/5
Lymph node? Normal 5/5 0/0 0/0 5/5
Prostate Normal 5/5 0/0 0/0 5/5

Observed animals/total observed animals of five rats.

All rats treated with AS extracts 2,000 and 1.000 mg/kg were died at treatment day
@ @ Left submandibular lymph node, *: Abbreviations, ¢cDE : decreases of cortex lymphoid cells, wDE : decreases of
white pulp lymphoid cells, IF: focal inflammatory cell infiltration.
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Table 12. Histopathological Findings Observed in Female Rats after Single Oral Treatment of AS Agueous

Extracts.

Groups Vehicle control AS extracts treated as
Organs-Findings 2,000 mg/kg 1.000 mg/kg 500 mg/kg

Lung Normal ' 3/5 0/0 0/0 3/5

Congestion 2/5 0/0 0/0 2/5
Heart Normal 5/5 0/0 0/0 5/5
Thymus Norr?al 4/5 0/0 0/0 4/5

cDE 1/5 0/0 0/0 1/5
Kidney Normal 5/5 0/0 0/0 5/5
Adrenal gland Normal 5/5 0/0 0/0 5/5
Spleen Normfal 4/5 0/0 0/0 5/5

wDE 1/5 0/0 0/0 0/5
Ovary Normal 5/5 0/0 0/0 5/5
Liver Notrmal 3/5 0/0 0/0 3/5

IF 2/5 0/0 0/0 2/5
Pancreas Normal 5/5 0/0 0/0 5/5
Brain Normal 5/5 0/0 0/0 5/5
Uterus Normal 5/5 0/0 0/0 5/5
Urinary Bladder Normal 5/5 0/0 0/0 5/5
Lymph node® Normal 5/5 0/0 0/0 5/5

Observed animals/total observed animals of five rats.

All rats treated with AS extracts 2,000 and 1,000 mg/kg were died at treatment day

& . Left submandibular lymph node,

1 Abbreviations, ¢cDE

. decreases of cortex lymphoid cells, wDE : decreases of

white pulp lymphoid cells, IF : focal inflammatory cell infiltration.
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