CHAPTER IV

RESULTS

Section 1 Pharmacoiogical éctivity study
1. Effects of B. superba on MAP

There was no significant change in the MAFP upon the treatment with varicus
concentration of B. superba alcoholic extracts and cavernous nerve stimulation. The MAP
of the control group was 105.4 + 2.5 mmHg (mean + SE.). The MAP of the animals treated
with the extracts at the concentrations of 0.1, 1, 10 and 1,000 mg/kg BW were 107.2 + 2.2
(n=10),112.6 + 2.8 (n= 10}, 109.8 +2.9 (n = 10} and 114.2 + 3.5 (n = 10} mmHg,

respectively.

2. Effects of B. superba on ICP

This study aimed to investigate for an optimal pre-treatment period of the
extract. The animals were pre-freated the extract at the dose of 1,000 mg/kg BW as a
single dose for 0.5, 1, 1.5, 2, 2.5 and 3 hr prior to conducting electrical stimulation of the
cavernous nerve. The results show that pre-treatment for one hour provided the best
response 1o the electrical stimulation. Therefore, one hour pretreatment of the animals with
the extract was employed for the subsequent studies.

Figure 10 demonstrates examples of the ICP recorded from a contro! animal
{(Figure 10a) and a 1 mg/kg extract-treated rat (Figure 10b). The electrical stimulation of
cavernous nerve of the confrol rat (DW-treated rat) induced penile erection with an ICP of
about 30 mmHg. The extract treatment enhanced the increased ICP to the peak of about

120 mmHg.
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2.1 Screening for the most active part and source of B. superba.

B. superba collected from two sources (Phayao and Phrae) were
studied. DB, FB, DR and FR were extracted with ethanol. This study aimed to examine for
the most effective part of B. superba in increasing the |CP.

The control animals received only DW exhibited the ICP of about 45
mmHg after being induced by caverncus nerve stimulation (Figure 11). Treatment of the
rats with alcoholic extracts of various parts at the doses of 1, 10 or 1,000 mg/kg BW
significantly induced increases in the ICP compared with the control group. The patterns
of the responses did not follow concentration-response relationship, i.e. higher extract
concentrations did not produce greater responses. However, in most cases, the extract at
the concentration of 1 mg/kg induced the highest increases in the ICP. The extracts of
DRPr revealed the highest activity (Figure 11). Therefore, this extract was used in all the

subsequent siudies.

2.2 Dose-response relationship of B, superba exiracts
The extracts of DRPr were empioyed to study for a dose-response
relationship. It is interesting that the response curve appeared as a bell shape
(Figure 12). That is the response followed the rule of dose-response relationship at the low -
extract concentrations (0.1-1 mg/kg) with the maximum effect at the dose of 1 mg/kg.
After then the increased ICP were reduced when the extract concentrations were

increased {Figure 12).

2.3 Dose-response relationship of B. superba extracts on chronic
treatment
After exposing to the various dosagss of extract daily for 6 months,

the ICP was recorded. The results showed that the increases in the ICP were simiiar to
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those of the animals receiving the extract only once (Figure 13). In addition, the maximum

response was also observed at the dose of 1 mg/kg BW.
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Figure 10 Representative changes in the ICP recorded from (a) a control and (b) a
1 mg/kg BW extract-treated rats. Carvernous nerve stimuius parameters

were 5 volts, frequenoy of 20 Hertz and duration of 5 milliseconds.
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EXTRACTS

Effects of the extracts from different parts of 8. superba on the increase
ICP. Data are expressed as means + SE (n=10). FB = fresh bark, DB =
dried bark, FR = fresh root, DR = dried root, Py = Phayao province and Pr

= Phrae province. * P<0.001 compared to the control group.
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Figure 12 Concentration-response relationship of the B. superba extracts from DRPr on the

increases in ICP in rats. Data are in means + SE {(n=10). * P<0.0001.

3. Effects of B. superba extract on smooth muscie relaxation

Cavernous smooth muscle was removed from rats and placed in an organ
bath. The muscle contraction was induced by exposing to phenylephrine (10° M)

Alcoholic extract of B. superba dose dependently relaxed phenylephrine-induced smooth

muscle contraction (Figure 14). A fuli relaxation was obtained at the 10 mg/ml of the

extract.
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IBMX, a non-specific phosphodiesterase inhibitor, and exogenous cGMP also
relaxed the cavernous smooth muscle in a dose dependent manner (Figure 15). IBMX at
the concentration of 107 M aimost complately relaxed the cavernous smooth muscle. The
EC,, of iIBMX was about 7.2x10° M. cGMP was rather less potent than IBMX. ¢GMP at
the highest concentration studied (10" M) could induce only about 30% relaxation.

cGMP (10° - 10™ M) cause the relaxation of phenylephrine (10° M) -
induced contraction of cavernosal strips (Figure 16). The treatment of the strips with the
combination of B, superba extract at the concentration of 0.01, 0.1 or 1 mg/mi with cGMP
(10°-10"* M) significantly modified the relaxation of cavernosal strips induced by
phenylephrine (Figure 16). Addition of B. superba extract 0.01 mg/ml enhanced the effect
of cGMP with the significant differences at the cGMP concentration 107 — 10° M (Figure
16). Whereas the extract at the concentration of 0.1 mg/mi sig'nificant!y enhanced the
effect of cGMP at all concentrations. However, the enhancing effect of 1mg/ml B. superba
was not significantly abserved at the cGMP concentration of 10° M.

(BMX (10°~10™ M) caused the relaxation of pheylephrine-induced
contraction of cavernosal strips (Figure 17). The enhancing effects of 8. superba on IBMX
relaxation was not as clear as those observed with cGMP. The extract at the dose of 0.01
mg/ml did not show any enhancing effect of all IBMX concentration studied (Figure 17).
The potentiating effect of B. superba 0.1 mg/mi was significantly observed when
presenting with IBMX only at the concentration of 10° - 10" M. Whereas, the exiract at the
concentration of 1 mg/mi poteniiated the iIBMX effect at ali concentrations studied. The
EC50 of the extract at the concentration of 0.01, 0.1 and 1 mg/ml presenting with IBMX are
1.77X10° M, 4.42x107 M and 5.18X107 M, respectively.

4. Effects of B. superba extracts on male reproductive system

4.1 Effects on sperm motility
Motility of the sperms from the control rats and mice at time zero were
about 90% (Figure 18 and 19). After being removed from cauda epididymis, the ability to

move of the sperms gradually declined with time and reached about 70% at 6 hr in both
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species. Long-term treatment of the animals with B. superba alcoholic extracts at the
doses of 0.01, 0.1 or 1.0 mg/BWkg/day for 6 months significantly prolonged the reduced
mobility in all animals. After 6 hr the mobility of the sperm from the treated animals stilt

remained at over 75%. However, at the time zero the extract caused no difference in the

motility compared to the conirol group.
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Figure 13 Effect of long-term treatment with B. superba extract on the ICP. The animals
received the extract daily for 6 months. Data are in means + SE (n=15).

* P<0.001
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Figure 14 Effects of B. superba alcoholic extracts on relaxation of phenylephrine (‘IO'6 M) -

induced contraction of cavernosal smooth muscle. Data are in means * SE

{n=10).
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Figure 15 Effects of IBMX and cGMP on relaxation of phenylephrine-induced contraction

of cavernosal smooth muscle. Data are in maans + SE (n=10).
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Figure 16 Effects of cGMP or combination of cGMP with various concentrations of B,

superba extracts {KK) on relaxation of phenylephrine-induced smooth muscle

contraction. Data are in means + SE (n= 10). * P< 0.05.




120 1
0 g IBMX
B KK 0.01 mg/ml + 1BMX *
100 G KK 0.1 mg/ml + IBMX
2 KK . 1mg/ml+ IBMX
& 80 ~
®
>
Kt
[
L 60
40 -
20
*
0 1 [ 3 1) 1 £}
-9 8 -7 -6 -5 -4 3

Log [IBMX] (M)

Figure 17 Effects of IBMX or combination of IBMX with various concentrations of 8.
superba extracts (KK) on relaxation of phenylephrine-induced smooth

muscle coniraction. Data are means % SE (n=10). * P< 0.05.
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4.2 Effects on sperm count

The sperm concentration for normal control rats is about 250 x 10%/ml as
assessed in vitro (Figure 20). Long-term exposure {daily for 6 months) of the rats to 8.
superba extracts at the concentration of 0.01, 0.1 or 1 mg/kg BW dose dependently and
significantly increased the number of sperm. |

Normal control mice possessed smaller sperm concentration than that of
the rats. B. superba extracts chronicaily given also dose dependently increased the
sperm concentration in mice.

4.3 Effects on sperm morphology
Rats and mice chraonically received alcoholic exiracts of B. supérba were
examined for sperm and iestis morphology. Sperm head and tail ancmalies were
investigated. The resulis showed thal there was no significant difference in the head and
tail anomalies between the extraci-treated and the control groups in both rats and mice
(Figure 21 and 22, respectively),

Figure 23a and 23b are representative micrographs of testicular sections
of a control and a 1 mg/kg extract-treated rats, respectively. The numbers of primary
spermatocyie and spermatid of the extract-treated animals were greater than those of the
control. However, there was no abnormal pathological sign observed in both the contral
and the extract-treated animais. In the testicular secticns from the treated rats, the
germinal ebitheliums were well preserved with all the cell types present (Figure 23b).
There was no vacuole In the epitheliums and the lamina of the twbules did not contain
sloughed immature celi types. There were no signs of interstitial edema, seminifercus

tubute degeneration and congestion.
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Figure 18 Effects of B. superba extracts on the motility of rat spermatozoa. Data are
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Figure 19 Effects of B. superba extracts on the motility of mouse spermatozoa. Data
are inmeans & SE, n = 6. * P<0.005 and # P<0.0001 compared to the

control at the same time period.
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Figure 20 Effects of B. superba extracts on the sperm count in rat and mouse. Data

are in means £ SE. * P<0.005 and " P<0.0001 compared to their respective

control.
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Figure 21 Effects of B. superba extracts on the sperm morphology in rats. Data are in

means  SE.
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Figure 22 Effects of B. superba exiracts on the sperm morphology in mice. Data arg in
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Figure 23 Micrographs of testicular sections from (a) a normal rat and (b) a rat receiving

the B. superba extracts at the dose of 1 mg/kg BW/day (H&E staining 40X).
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Section 2 Toxicity study
1. Acute toxicity study of B. superba extracts

1.1 Effects on mortality
In acute toxicity study, female and male rats and mice were administered
DW or alcoholic extract of DRPr at the dose of 5,000 mg/kg BW as a single dose. Nene of
the animals died during the first 24 hr after vehicle or extract treatments. At the end of 14~
day follow up, none of the mortality was observed. In addition, there were no abnormal
signs and symptoms observed. According to the OECD guideline, the LD, of B. superba
exiract is reported as greater than 5,000 mg/kg BW since there was no mortality observed
at this treatment dose.
1.2 Effects on organ histology
Atthe end of 14 days after single treatment the survived animais were
sacrificed and organ slides sections were prepared for histological examination. The
results revealed no abnormal appearances in almost all animals except only in one female

rat whose subendometrial gland was identified as hyperplasia (Table 1, 2).
2. Chronic toxicity study of B.superba extracts

2.1 Effects on relative organ weight

Treatment with DRPr for 6 months did not alter organ weights in male rats
and female mice (Table 3 and 6, respectively). In female rats, treatment with the extracts
also had no effect on the organ weighis except the ovary (Table 4). The highest dose (10
mg/kg) of B. superba extracts significantly decreased the ovary weight compared to the
control group (P<0.05). In male mice, alterations in the organ weights were observed in
the heart and the lung. The extracts at the concentration of 1 mg/kg BW significantly
reduced the heart weight whereas the lower dose (0.1 mg/kg) increased the lung welght

{Table 5).
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2.2 Effects on hematological parameters

In male rats, B. superba extracts at ali doses studied had no significant
effects on the WBC parameters {Table 7). The extracts at the doses of 1.0 and 10 mg/kg
significantly increased the levels of RBC, hemoglobin and hematocrit. The numbear of
platelets was increased in the group treated with 10 mg/kg extract,

In female rats, the treatment with the extracts had no effects on most
parameters except on the amduats of neutrophil and lymphocyte, which were significantly
decreasesd and increased by the dose of 0.1 mg/kg, respectively (Table 8).

However, no change in the parameters was observed in male and female
mice treated with all doses of the extracts (Table 9, 10).
2.2.1 Effects on blood biochemistry

Analysis of blood biochemistry parameters of rats and mice
received 0.1, 1 or 10 mg/kg BW B. superba extracts for 6 months revealed no significant
differences between the treatment groups and the control groups. The functions of the
kidney (as reflected by creatinine and uric acid values), and the liver (as reflected by AST,
ALT and ALP fevels) and cholesterol values were not affected (Table 11-14).

2.3 Effects on organ histology

Chronic administration of B. superba extracts caused no toxic effects on
the histology of internal organs except in male rats in which 4 from 15 rats treated with 10
mg/kg of thé extract showed dilated lumen of epididymidis (Table 15-18),

Hepatocyte megalocytesis (Figure 24) was found in male and female mice treated with the
extracts at the dose of 10 mg/kg. Figure 25 shows a dilated lumen of epididymidis

identified in male rats and mice treated with 10 mg/kg of the extract,
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Table 1 Histological resuits of male rats and mice treated with B. superba alcoholic

exiracts at the dose of 6,000 mg/kg BW as a single dose. .

Rats (NA/TN) Mice (NA/TN)

Organs lesions Conirol Extract Control Extract

(n=7) {n=8) (n=7) {(n=28)

Heart Focal myocardiosis 0 0 0 0

Lymphoid proliferated
Lung ¢ 0 0 0
peribronchioles

Fatty degeneration 0 0 0 0
Hepatocyte
0 0 17 0
megalocytosis

Lympheid aggregated

Liver 0 0 0 0
periportal area

Bile duct proliferation ¢ 0 0 0

Peliosis hepatitis 0 0 0 0

Multifocal tubular cyst 0 0 0 0

Kidney Tubular cas? 0 0 0 0

Tubulonephrosis 0 0 0 0

Adrenal gland | Cortical fatty degeneration 0 0 0 0

interstitial edema G 0 0 0

Seminiferous tubule

Testis 0 0 0 0
degeneration

Congestion 0 0 0 0

Epididymis. | Dilated lumen 0 0 0 0

Seminal Epithelial hyperplasia 0 0 0 0

vesicle Dilated lumen 0 0 0 0

NA/TN = the number of animals with pathological abnermalities / the total number of

animals examined
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Table 2 Histological results of female rats and mice treated with 8. superba aicoholic

extracts at the dose of 5,000 mg/kg BW as a single dose.

Rats (NA/TN) Mice (NAVTN)
Organs Lesions Control | Extract | Control | Extract
n=7) (n=28) (n=7) {n=8)
Heart Focal myocardiosis 0 0 0 0
Lympﬁoid proliferated
Lung 0 0 0 0
peribronchioles
Fatty degeneration 0 O 0 0
Hepatocyte
0 0 0 0
megalocytosis
Liver Lymphoid aggregated
G 0 0 0
periportal area
Bile duct proliferaticn 0 0 0 4]
Peliosis hepatitis 0 0 0 0
Muitifocal tubular cyst 0 0 0 0
Kidney Tubular cast 0 0 0 0
Tubulonephrosis 0 0 0 0
Adrenal gland | Cortical fatty degeneration 0 0 0 0
' Subendometrial gland
Uterus 0 118 0 0
hyperplasia
Ovary Ovarian degeneration 0 0 0 0

NA/TN = the number of animals with pathological abnormalities / the total number of

animals examined




Table 3 Effects of chronic treatment with B. superba extracts on relative organ weights in

malg rats.
Extract (mg/kg BW/ day)
Control
Organs (h=15) 0.1 1 10
(n=15) {(h=15) {n=15)

Pituitary gland 0.02+£0.002 | 0.03+£0.04 | 0.02+0.004 | 0.02+ 0.003
Brain 4.34 £0.34 419+025 | 433+£0.19 4£.13+£0.35
Heart 292 £ 0.21 284+0.18 | 2.88+0.17 289+£0.14
Lung 313+ 0.20 3.04£0624 | 3.15+£0.18 3.16£0.24
Liver 20.00 £2.29 | 24.83£1.33 | 25,27 £1.85 | 2534+ 149
Kidney 6.06 = 0.40 582£0.32 | 6.01£0.52 591+0.39
Adrenal gland 0.13x0.02 0.12+£0.01 | 013002 0.12 £0.02
Spleen 1.95+0.16 1.86+£017 | 1.89£0.15 1.75+£0.07
Prostate gland 0.99 + 0.21 1.07£0.30 | 1.14+023 (.96 £ 0.21
Seminal vesicle 2.74 + 0.63 261+£061 | 270+0.59 2.56 +0.26
Epididymis 264 +0.24 263+£023 | 267023 262 +0.34
Testis 8.94 + 0.94 859073 | S.09+0.77 8.82+0.77
Penis 0.65 + 0,08 067+0.09 | CB7 £0.10 0.67 +0.08

Data are in means + 8D
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Table 4 Effects of chronic treatment with 8. superba extracts on relative organ weights in

female rats.
Extract (mg/kg BW/ day)
Control
Organs (n=15) 0.1 1. 10
{n=15) {(n=15) (n=15)
Pituitary gland 0.05 £ 0.01 0.05+0.01 | 0.05+0.01 0.05 + 0.01
Brain 6.61 +0.35 8.53+0.64 | 6.68+085 8.70 £ 0.39
Heart 3.20+£0.23 3.14+£0.35 | 3.20+0.23 3.11+£0.25
Lung 420+ 0.30 412+1.02 | 432+0.37 4.40 £ 0.53
Liver 26.08 £243 | 27.60 £3.95 | 28.65 + 3.59 | 2677 + 413
Kidney 6.34 £ 0.55 6.51+£0.73 | 6.67 £0.46 6.59 + 0.62
Adrenal gland 024 £0.02 023+x0.04 | 0.24+£0.04 0.24 + 0.03
Spleen 2.35 £ 0.31 236+040 | 247 +0.29 2.55 + 0.61
Uterus 1.75+£0.52 1.74£0.81 | 212+ 1.00 2.26 £ 1.54
Ovary 0.42 +0.06 0.36 £0.11 | 0.33+£0.05 | 0.32+0.08*

Data are in means + SD, * p < 0.05




Table 5 Effects of chronic treatment with B. superba extracts on relative organ weights in

male mice.
Extract {mg/kg BW/ day)
Control
Organs (=12 0.1 1 10
(n=12) (n=12) (n=12)
Brain 12434126 | 1311 +£0.99 | 1313 £282 | 1255+ 1.35
Heart 4.83 +0.68 433+£0.33 | 4.22+0.33" 441 £0.42
Lung 6.27 £ 1.18 766 +£1.08* | 8.51+1.18 662+ 1.10
Liver 4820+ 697 | 43.74+£4.06 | 47.34 £+ 3.70 | 47.03+10.18
Kidney 18.31+230 | 1882+£2.72 1 1921 £1.92 | 19.67 +2.09
Adrenal giand 0.18 £ 0.05 0.16£0.05 | 0.16+0.03 017 £0.14
Spleen 4.07 £2.89 3.30+£0.87 | 2.98x0.58 3.32 £ 0.66
Prostate gland 043017 042+010 | 0.45+0.11 0.47 £0.20
Seminal vesicie 9.85+3.18 | 10.83+254 | 9.24+2.03 0.19+2.16
Epididymis 251+0.25 288 £0.33 | 259+0,39 2.49 £ 0.47
Testis 7.21£0.92 7610909 | 7.18+0.95 6.55 £ 1.60
Penis 1.26 £ 0.16 1.26+0.16 | 1.14x0.19 1.15+£0.16

Data are in means + 8D, * p < 0.05
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Table 6 Effects of chronic treatment with B. superba extracts on relative organ weights in

female mice.
Extract (mg/kg BW/ day)
Control
Organs 0.1 1 10
(h=15) )
(n=15) {(n=15) (n=15)

Brain 15.09+ 1.53 15.60 + 1.93 1458 £1.64 | 15.50 + 1.67
Heart 3.74 +0.32 3.83+0.56 3.58 £ 0.31 364 +£0.32
Lung 7.86 +1.68 762 4% 1.42 6.52 + 1,08 7.56+ 1.20
Liver 38.09 £ 4.87 4232+1043 | 4076 +£3.65 ¢ 4356+ 3,70
Kidney 11.32 £ 1.08 11.69 + 1.44 1151+£1.30 1 11.83+0.91
Adrenal gland 0.27 + 0.04 0.31+0.06 0.29 % 0.08 0.28 + 0.07
Spleen 4.24 + 1.85 441+ 4.22 3.05+0.71 481+ 183
Uterus 510+ 3.00 6.20 + 2.46 | 488 % 1.65 68.75+2.72
Ovary 0.39+0.92 0.43+0.13 0.43 +0.09 0.43+013

Data are in means + SD
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Table 7 Effects of chronic treatment with B. superba extracts on the hematclogical

parameters in male rats,

Extract (mg/kg BW/ day)

Control
Parameters 0.1 1 10
(n=15)
(n=15) (h=15) (n=15)

white blood cell

s a 3.10+ 0.40 2.82+ 0.48 3.36 £ 0.76 312+ 0.60
(x107/mm”) :
neutrophil (%) 20010+ 7.1 2180+ 7.61 20.10 £ 10.68 22.27 + 6.82
lymphocyte (%) 7513+ 6.80 76.73 + 7.98 78.83 + 10.15 76.80 + 7.11
monocyte (%) .60+ 083 0.80+ 0.94 0.60 = 0.91 0.60 + 0.83
eosinophil (%) 0.87 z 0.99 0.680+ 0.99 0.80 1.01 0.33 & 049
basophil (%) C 0 0 0
red blood call

. . 8.15+ 0.33 831+ 0.30 856 ¢ 0.33" 8.55 + 0.39*
(x107 mm")
platetet

s 5 72454 555 697.7 £ 56.4 726.8+77.8 800.5 + 85.5*
(x10°7 mm")
hemaoglobin (%) 14.90 £ 0.57 15.21 + 0.57 15.69 £ 0.70* 15.53 + 0.80*
hematocrit (%) 45.00 £ 1.89 46.00 = 2.07 47,47 & 1.96% 46.93 + 2.05%

Data are in means + 8D, * p < 0.05
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Table 8 Effects of chronic treatment with B. superba extracts on the hematological

parameters in female rats.

Extract (mg/kg BW/ day)

Control
Parameters 0.1 1 10
' (n=28)
{n=8) (n=8) (n=8)

white blood cell

. 3 2.10+0.78 259+ 1.64 2.48 £ 0.87 2.18 £ 1.14
(x107/ mm")
neutrophil (%) 17.38+4.53 11.63 £ 2.62* 19.25+ 474 12.13 + 4.29
lymphocyte (%) 80.88 + 4.36 86.63 £ 3.11* 7880+ 522 86.25 + 3.69
monocyle (%) (.60 +0.53 0.50 £ 0.53 0.38+0.52 0.75+0.71
eosinophil (%) 113 4 0.99 1.00+0.93 1.50 £ 1.41 0.75+1.04
basophil {%) 0 0 0 0
red blood cell

6 . 8.81+ 0.64 68,74 +0.71 6.90 + 0.40 6.77 £ 0.23
(x107/ mm")

platelet

. X 550.1 £ 108.2 4783+ 75.5 4131 £ 1121 5443t 108.5
(X107 mm’")
hemoglobin (%) 12.74 i 1.36 12.69+1.12 12.85 + 0.40 12.81 + 0.37
hematocrit (%) 38.25 + 3.81 37.88 + 4.02 37.63 + 4.07 38.00+1.25

Data are in means + 8D, * p < 0.05




71

Table 9 Effects of chronic treatment with B. superba extracts on the hematological

parameters in male mice,

Extract (mg/kg BW/ day)

Centrol
Parameters 0.1 1 10
{n=186)
{n = 8) (n = 86) (h=86)

white blood cells

. R 273 %112 247 +1.09 3.73+1.23 3.55+0.63
(x10°/ mm") '
neutrophil (%) 34.5 + 5,61 27.50+86.28 31.50 + 5.24 36.83 £ 4.54
lymphocyte (%) 65.33 + 5.82 7247 + 6.01 68.17 £ 5.27 63.00 £ 4.86
monocyie (%) 0.17 £ 0.41 0.17 + 0.41 0.33 +0.52 0.17 £ 0.41
gosinophif (%) 0 0 0 0
basophil (%) 0 0 0 0
red bload cell

o . 7.35+ 0.42 7.79 + 0.66 7691+ 0.36 7.76 £0.24
(x10°/ mm”)

platelet

. . T08.8+104.9 7652 £32.6 718.3+122.8 705.2 £ 84.5
(x107/ mm”)
hemoglobin (%) 11.43£0.73 11.78 £ 1.03 11.77 £ 0.85 12.28 £0.23
hematocrit (%) 37.00+3.03 36.83 + 3.31 38.33+2.42 38.67 £ 1.21

Data are in means + 8D
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Table 10 Effects of chronic treatment with B. superba extracts on the hematological

parameters in female mice.

Extract (mg/kg BW/ day)
Control
Parameters 0.1 1 10
{n=6)
(n=86) (n=86) {n=6)

white blood cells _

s . 2.95+ 1.04 4,05+ 1,58 2.25%1.00 227+ 089
(x107/ mm’) ‘
neutrophit (%) 3147+ 857 | 2017+ 11.86 2533+ 5.1 2050+ 935
lymphocyte (%) 68.67 + 829 | 70.83+ 11.86 74.67 £ 5.01 79.50 + 9.35
monocyie (%) 017 + 0.41 0 0 0
eosinophil (%) 0 0 0 0
basophil (%) 0 0 0 0
red blood cell

6 o | 7.41+ 0.88 7.74 + 0.54 764+ 0868 8.00 + 0.51
107/ mm’)

platelst

. X 4518+ 583 | 4498+ 822 448.8 + 93.1 417.3£ 93.3
X107 mm’)
hemoglobin (%) 11.45+ 1.07 10,93+ 2.70 12.05+ 1.11 12.15+ 0.96
hematocrit (%) 36.67+ 266 | 3717 £ 3.66 38.00+ 3.58 38.83+ 2.64

Data are in mean + SD
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Table 11 Effects of chronic treatment with B. superba extracts on blood biochemistry of
male rats.
Extract (mg/kg BW/ day)
Cantrol
Parameters
(n = 14) 0.1 1 10
(h=14) (n=14) (n=14)
ALP (U/) 569+ 6.4 526+ 58 517+ 58 5441 7.3
AST (UH) 111.6 + 35.7. 122.9 + 44.2 949+ 17.2 03.9+ 2586
ALT (U/) 90.0% 674 83.1+ 521 524+ 0.3 629+ 46.2
uric acid (mg/dl) 0.7% 03 0.7+ 0.2 0.9+ 0.3 0.7% 0.3
creatinine
05+ 0.1 0.5+ 0.1 05+ 0.2 0.5+ 01
{mg/dl)
cholesterol
923+ 13.9 971+ 12.8 93.6+ 7.8 884 £ 12.1
(mg/dl)

{ata are in means + SD
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Table 12 Effects of chronic treatment with B. superba extracts on blood biochemistry of

female rats.
Extract {mg/kg BW/ day)
Conirol
Parameters 0.1 1 10
{n=8)
(n=8) {n=8) (n=28}
ALP (U 40.0 + 8.3 34423 341+289 37.8+£87
AST (L) 104.6 £ 28.0 102.4 £ 22.3 147.0 + 53.8 169.0 + 96.2
ALT (UN) 446 + 12,7 420+ 92 404 +5.2 428+ 10,2
uric acid (mg/dl) 0.9+04 09+£06 0.7 £0.3 0.6 +0.1
creatinine
0.45 £ 0.1 058 +0.4 0.41 £ 0.1 0.43 £ 0.1
(mg/di)
cholesterol
86,9+ 8.1 9156+ 1186 87.6+15.7 82.0+ 8.8
(mg/di)

Data are in means + 5D
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Tabie 13 Effects of chronic treatment with B. superba extracts on blood biochemistry of

male mice.
Extract {(mg/kg BW/ day)
Control
Parameters 0.1 1 10
' (n=8)
(n=8) (n=28) {(n=8)
ALP (U/) 42.88 + 19.29 50.25 + 10.32 52.88 + 12.21 3938+ 7.89
AST (U 244.4 +62.0 2224744 2228+ 716 190.6 + 67.8
ALT (U/D) 65.63 £ 15.68 75.63 £ 25.84 715042392 | 83.75+£23.11
uric acid (mag/dl) 1.69+ 047 1.73+ 0.58 1.25+ (.23 1.34 + 0.31
creatinine
0.21+ 0.04 018+ 0.05 0.20 £ 0.08 .18+ 0.05
(mg/dl)
cholesterol
87.75+31.18 78.63 £ 14,26 97.75 £ 13.97 | 81.00 + 12.06
{mg/dl)

Data are in means + SD
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Table 14 Effects of chronic treatment with 8. superba extracts on blood biochemistry. of

female mice.
Extract (mg/kg BW/ day)
Control
Parameters 0.1 1 10
(n=28) ' .
(n=28) (n=8) (n=28)
ALP (UM 69.38 + 15,22 8550+ 17.30 67.38 + 11.94 60.88 + 14.67
AST (UM 182.9 £ 51.1 2334+ 858 185.6 + 50.6 200.8+53.4
ALT (U 54.38 + 20.23 50.75 £ 19.72 48.38 + 4.93 54.88 +19.30
uric acid {mg/df) 1.63 £ 0.83 1.18 £ 0.21 1.79 £ 0.43 1.26 + 0.44
creatinine
0.19 + 0.04 0,18+ 0.05 0.16 £ C.05 0.19+£0.04
(mgrdl)
cholesterol
70.00 + 11.75 B8.38 + 11.87 78.50 £ 12.27 8450+ 8.75
{mg/dl)

Data are in means + SD
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Table 15 Effects of chronic treatment with B. superba extracts on organ histology of male

rats.
Extract (mg/kgBW/ day) (NA/TN)
Control
Crgans Lesions 0.1 1 10
(n=15)
(n=18) | (n=15) | (n=15)
Heart Facal myacardiosis 0 0 0 0
Lymphoid proliferated
Lung 0 0 15 1/15
peribronchioles
Fatty degeneration 0 0 0 0
Hepatocyte
0 0 0 0
megalocytosis
Liver Lymphoid aggregated
0 0 0 0
periporial area
Bile duct proliferation 0 0 0 0
Peliosis hepatitis 0 0 0 0
Muitifocal tubular cyst 0 0 0 0
Kidney Tubular cast 0 O 0 0
Tubulonephrosis 0 0 0 0
Adrenal gland | Cortical fatty degeneration 0 0 0 0
Interstitial edema 0 0 0 0
Seminiferous tubule
Testis 0 0 0 0
degeneration
Congestion 0 0 0 0
Epididymidis Dilated lumen . 0 0 0 4/15*
Seminal = | Epithelial hyperplasia 0 0 0 ¢
vesicle Dilated lumen 0 0 0 215

NA/TN = the number of animals with pathological abnormalities / the total number of

animals examined, * p < 0.05
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Table 16 Effects of chronic treatment with B. superba extracts on organ histology of

female rats.
Extract (mg/kg BW/ day)
Control (NAJTN)
Organs Lesions
(n=15) 0.1 1 10
{n=15) (n=15) {n=15)
Heart | Focal myocardiosis 0 0 0 0
Lymphoid proliferated
Lung 115 115 0 116
peribronchioles
Faity degeneration 0 0 0 ¢
Hepatocyte
0 0 0 0
megalocytosis
i Lymphoid aggregated
Liver 0 0 9 0
periportat area
Bile duct proliferation 0 0 0 0
Peliosis hepatitis 0 0 0 0
Multifocal tubular cyst 0 0 0 0
Kidney | Tubular cast 0 0 0 0
Tubulonephrosis G 0 0 0
Adrenal
Cortical fatty degeneration 0 0 0 0
gland
Subendometrial gland S Co P
Uterus _ Hidl et 115" R S
hyperplasia o
QOvary 1 Ovarian degeneration 0 0 0 0

NA/TN = the number of animals with pathological abnormalities / the total number of

animals examined
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Table 17 Effects of chronic treatment with B. superba extracts on organ histology of male

mice.
Extract (mg/kg BW/ day) (NA/TN)
Control
Organs Lesions 0.1 1 10
(n=12) ,
(n=12) | (n=12) | (n=12)
Héart Focal myocardiosis 0 0 0 0
Lymphoid proliferated
Lung 12 0 1712 1/12
peribronchioles
Fatty degeneration 0 0 0 0
Hepatocyte megalocytosis 0 0 0 112
‘ Lymphoid aggregated
Liver 0 0 0 0
periportal area
Bile duct protiferation 0 0 0 0
Peliosis hepatitis 0 Q0 0 0
Multifocal tubular cyst 0 0 0 0
Kidney Tubular cast 0 0 0 0
Tubulonephrosis 0 0 0 0
Adrenal gland | Cortical fatty degeneration 0 0 0 0
Interstitial edema 0 0 0 0
Seminiferous tubule
Testis 0 0 0 12
degeneration
| Congestion- e i 0 0 0
Epididymidis Dilated lumen 0 0 0 1712
Seminal Epithelial hyperplasia 0 0 0 0
vesicle Dilated lumen 0 0 0 112

NA/TN = the number of animals with pathological abnormalities / the total number of

animals examined




Table 18 Effects of chronic treatment with B. superba extracts on organ histology of
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femaie mice.
Extract (mg/kg BW/ day)
Control {(NA/TN)
Organs Lesions
(n=15) 0.1 1 10
(n=18) | (n=15) | (n=15)
Heart Focal myocardiosis 0 0 -0 0
Lymphoid proliferated
Lung 0 1715 0 0
peribronchioles
Fatty degeneration 0 0 0 ¢
Hepatocyte megalocytosis 0 0 0 115
Lymphoid aggregated
Liver 0 0 § 0
periportal area
Bite duct proliferation 0 0 0 0
Peliosis hepatitis 0 0 0 0
Multifocal tubular cyst 0 0 0 0
Kidney Tubular cast 0 0 0 0
Tubuionephrosis 0 0 0 0
Adrenal
Cortical fatty degeneration 0 0 0 0
gland
Subendometrial gland
Uerus 0 0 ¢ 115
hyperpiasia.. e —ernemcn e — s o e
Ovary Ovarian degeneration 0 0 0 0

NA/TN = the number of animals with pathological abnormalities / the total number of

animals examined
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Figure 24 Histological examination of liver sections. (A} from control mouse (B} from one
mouse treated with the B. superba extract at the dose of 10 mg/kg BW/day.

The arrow indicates hepatocyte megatocytosis (H) (H&E staining 40X).
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(8)

Figure 25 Lumen of epididymidis and spermatozoa (8) in the epididymidis of one
(A) contro! rat and (B) rat receiving B. superba extract at the dose of 10

mg/kg BW/day (H&E staining 40X).






