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Fig. 1. Rose hydrosols products and the raw materials of edible rose petals.
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Table 1. Clinical observation and time course of death of rats in the rose hydrosols acute oral toxicity test
Sex/Dose  Animal Clinical Day after treatment Mortality
(9/kg) No. 2 sign 1 2 3 4 5 6 7 14 (%)*
Male

0 5 Normal 5 5 5 5 5 5 5 5 0

5 5 Normal 5 5 5 5 5 5 5 5 0
Female

0 5 Normal 5 5 5 5 5 5 5 5 0

5 5 Normal 5 5 5 5 5 5 5 5 0

! Mortality (%)=(Dead no./Treated no.)x100.
2 Number of rats were observed.
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Table 2. Changes of body weight and weight gain of rats after gavaged with rose hydrosols at 0, 7, and 14
days in the acute oral toxicity test

Means of body weight (g)/gain (%) °

Dose (g/kg)  Animal No.

0-day 7-day*? 14-day*>*
Male
0 5 190.7+5.85  230.3+6.7(20.8+3.3) 270.3+11.3(41.7+4.6)
5 5 190.6+ 7.8 240.1+11.4(26.1+6.9) 285.6+11.0(50.0+5.7)
Female
0 5 162.3+16.4 189.6+11.6(17.3+4.5) 209.0+20.3(29.0+6.8)
5 5 162.3+9.9 195.247.8(20.545.3) 210.0+6.5(29.9+9.3)

! Means of body weight (BW) on the 7*" day (g)=(7"—0" )BW (g).

2Body weight (BW) gain on the 7" day (%)=(7"—0" )BW (g)/(0™)BW (g)x100.

® Means of body weight (BW) on the 14" day (g)=(14"—0")BW (g).

“Body weight (BW) gain on the 14™ day (%)=(14"—0™BW (g) /(0")BW (g)x100.
> Means of body weight (g)/gain (%) are expressed as the mean+SD (n =5).
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Table 3. Changes of hematological parameters of rats after gavaged with rose hydrosols in the acute oral

toxicity test

Dose WBC! RBC HGB HCT MCV MCH MCHC PLT
(g/kg)  (10%ul)  (10%ul)  (g/dl) (%) (f) (p9) (g/dI) (10%/pl)
Male

0 94428 6.840.3 13.3+0.6 41.4+2.4 61.3+1.8 19.7+0.8 32.1+1.6  895.8+166.3
5 9.9£2.7 7.2+0.2* 13.9+0.3 45.9+0.8* 64.0+2.4 19.4+0.7 30.3+0.9 1132.0+117.8*

0 48+1.2 6.9+05 13.840.9 42.0+3.7 60.6£3.2 19.9+0.8 32.9+1.8 975.0+425.1
5 7.1+3.3 6.840.2 13.740.8 424415 62.5+1.2 20.2+0.5 32.3+1.0 1128.0+160.7
LWBC, white blood count; RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; MCV, mean corpuscular volume;
MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelets.
2 Data are expressed as the mean + SD (n = 5).
* Significant difference between the control and treated groups at p < 0.05.
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Table 4. Changes of white blood cells differentiation of rats after gavaged with rose hydrosols in the acute
oral toxicity test

Dose WBC Lymph Neutrophil (%) Monocyte  Eosinophil Basophil
(g/kg)  (10%ul) (%) Band Segment (%) (%) (%)
Male
0 9.4+2.8 79.4+3.1" 0.0+0.0 19.243.6 1.4+0.8 0.0£0.0 0.0£0.0
5 9.9+2.4 78.0+4.9 0.0+0.0 20.845.0 1.2+0.7 0.0+0.0 0.0£0.0
Female
0 48+1.2 80.245.7 0.0+0.0 18.6+6.2 1.2+41.0 0.0+0.0 0.0+0.0
5 7.1+3.0 81.6+2.1 0.0+0.0 17.242.9 1.2+1.5 0.0+0.0 0.0+0.0

! Data are expressed as the mean = SD (n = 5).
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Table 5. Serum biochemistry changes in liver and renal functlon of rats treated with rose hydrosols in the

acute oral toxicity test

Dose AST ALT BUN Creatinine
(a/kg) (U/N)? un (mg/dl) (mg/dl)
Male
0 126.4+16.7° 49.5+31.1 17.1+1.9 0.5+0.0
5 106.6+£21.1 28.0+7.1 12.3+2.3* 0.4+0.1*
Female
0 144.8+12.8 30.8+4.7 18.4+1.8 0.5+0.1
5 89.6+19.4* 26.2+10.1 18.3+3.3 0.5+0.1

! AST, aspartate aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen.
2 Data are expressed as the mean+SD (n =5).
* Significant difference between the control and treated groups at p < 0.05.
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Table 6. Relatlve organ weight changes of rats treated with rose hydrosols in the acute oral toxicity

A_.

Dose Brain Heart Liver Kidney  Spleen  Thymus  Adrenal Testis/Ovary
(gkg) ()’ (%) (%) (%) (%) (%)  gland (%) (%)
Male

0  0.69+0.03% 0.32+0.01 2.73+0.07 0.71+0.04 0.20+0.02 0.14+0.02 0.01+0.00 0.97+0.08

5 0.67+0.04 0.31+0.03 2.79+0.13 0.72+0.03 0.19+0.03 0.14+0.02 0.01+0.00 0.93+0.07
Female

0 0.90+0.09 0.37+0.06 3.06+0.57 0.81+0.13 0.20+0.05 0.22+0.06 0.03+0.00 0.04+0.01

5 0.89+0.03 0.36+0.02 2.93+0.17 0.78+0.05 0.21+0.02 0.20+0.03 0.02+0.01  0.03+0.00

! Organ weight (%) = [organ weight (g)/ final body weight (g)] x 100.
2 Data are expressed as the mean+SD (n = 5).
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Fig. 2. Gross findings of rats in the rose hydrosols acute oral toxicity test. No significant gross lesions of
brain and heart (A), liver (B), kidney and adrenal (C), thymus and spleen (D), testis (E) and ovary
(F) were found in the control group.
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Fig. 3. Gross findings of rats in the rose hydrosols acute oral toxicity test. No significant gross lesions of
brain and heart (A), liver (B), kidney and adrenal (C), thymus and spleen (D), testis (E) and ovary
(F) were found in the treated group.
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Table 7. Summary of gross findings of rats treated with rose hydrosols in the acute oral toxicity test
Dose (g/kg) /Sex

Organ Gross findings Control (0 g/kg) Rose Hydrosols (5 g/kg)
Male Female Male Female
Total of rats 5 5 5 5
Adrenal NA! - - - -
Brain NA - - - -
Heart NA - - - -
Liver NA - - - -
Kidney NA - - - -
Spleen NA - - - -
Thymus NA - - - -
Testis NA - -
Ovary NA - -

1. NA, No abnormalities.
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Fig. 4. Histopathological findings of control rats in the rose hydrosols acute oral toxicity test. No

significant lesions of brain (A), heart (B), liver (C), kidney (D), spleen (E), thymus (F), adrenal

gland (G), testis (H) and ovary (1) were found in the control group (H&E stain, 200x). Only few

rats showed minimal mononuclear cell infiltration (J) and fat droplets (K) in livers, and were

considered as spontaneous and non-specific incidences (H&E stain, 400x%).
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Fig. 5. Histopathological findings of rose hydrosols-treated rats in the acute oral toxicity test. No

significant lesions of brain (A), heart (B), liver (C), kidney (D), spleen (E), thymus (F), adrenal

gland (G), testis (H), and ovary (I) were found in the control group. Few rats showed focal

minimal mononuclear cell infiltration in livers (J). The lesions above were considered as

spontaneous and non-specific incidences and were not related to the test substance. (H&E stain,

400x).
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Table 8. Summary of histopathological findings of rats treated with rose hydrosols in the acute toxicity
test

Male Female
Control  Treatment Control Treatment
Adrenal  Significant lesion - - - -
Heart Significant lesion - - - -
Kidney  Significant lesion - - - -
Liver

Organ Lesions

Infiltration, mononuclear cell, focal, minimal 0/5? 1/5 1/5 2/5
Infiltration, fat droplet, minimal 0/5 0/5 2/5 0/5
Ovary Significant lesion - -
Spleen  Significant lesion - - - -
Testis Significant lesion - -
Thymus Significant lesion - - - -

L_: No significant lesions.
Zncidence: No. affected rats/ no. rats were examined.
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Acute Oral Toxicity Study of Rose Hydrosols in
Rats’

Long-Zen Chang?, Mei-Chu Hong? Xhao-Kai Kuo® and Jiunn-Wang Liao®

ABSTRACT

Rose Hydrosols is also called rose water, mainly comes from extracting rose petals
by steam distillation, has been widely used in essence flavor, cosmetic and drink industry.
This study was performed to assess the acute oral toxicity of rose hydrosols in Sprague
Dawely (SD) rats. Rose hydrosols were single administrated orally with dosages of 5000
mg/kg body weight by feeding needle and then observed for 14 days. Mortality, signs of
toxicity, mean body weights, mean body weights gains, and gross necropsy findings were
recorded for 14 days post treatment of rose hydrosols. No animal death was found during
the study period. In male and female rats, there were no statistical differences in the mean
body weights and mean body weights gains between control and rose hydrosols groups.
There were no rose hydrosols treatment- related findings in hematological, serum
biochemical parameters, gross necropsy and histopathology evaluation. The results show
that no acute adverse toxic affects of rose hydrosols for rats of either sex and the LDs, of
feeding rose hydrosols in rats is over 5,000 mg/kg body weight. This is the first time that
using hydrosol coming from herbs by steam distillation as the tested material for acute
oral toxicity test in Taiwan, the results is valuable and could be considered when
evaluating safety of the other hydrosol-related products.

Key words: rose hydrosols, acute oral toxicity, 50% lethal dosage.
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