4. RESULTS



4.1- ANXIOLYTIC STUDIES (Acute)

4.1.1- Trigonella foenum- graecum

(ME- Methanolic extract of fenugreek seeds; EAF- Ethylacetate fraction of

methanolic ektract; vehicle- distilled water)

4.1.1.1- Elevated plus maze A

The vehicle treated mice spent 31.77 + 6.23 sec in the open arms. They showed 2.55 + 0.55
sec and 5.55 & 1.7 sec as entries in the open and closed arms respectively, whereas animals
treated with ME (100 mg/kg), EAF (30 mg/kg) and EAF (100 mg/kg) significantly (P<0.05)
spent 74.4 = 14.51 sec, 83.4 + 16.39 sec and 99.0 + 9.53 sec respectively in the open arms.
EAF (100 mg/kg) also significantly (P<0.05) increased the entries in the open arms (9.0
1.05) and closed arms (11.75 £1.5) (Table 10).

4.1.1.2- Light/Dark test _

The vehicle treated group spent 60.89 % 10.05 sec in the lit box and showed 7.22 + 0.74 as
number of transitions, whereas animals treated with EAF (30 mg/kg) showed a significant
{(P<0.05) increase in the time spent in lit box (134.6 + 28.41 sec) (Table 11).

4.1.1.3-Open field apparatus test

The vehicle treated mice showed 2.28 + 0.68 rearing, 26,71 + 2.75 assisted rearings and
111.57 £ 5.14 squares traversed during the test interval of 5 min. The EAF (30 mg/kg)
significantly (P<0.05) increased the number of rearings as 29.0 + 3.48. EAF (100mg/kg)
significantly (P<0.05) increased the assisted rearings to 36.75 * 3.96 and the number of
squares traversed to 149.75 4 17.49 (Table 12).
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4.1.2- Zingiber officinale

(PE-Pet ether extract of ginger rhizome; TF-Toluene fraction of PE; vehicle- distilled

water containing Tween 80 whose volume does not exceed 0.05% of the total volume)

4.1.2.1-Elevated plus maze

The vehicle treated mice spent 41.29 + 6.29 sec in the open arms and showed 2.8 = 0.86
entries in the open arms, whereas, animals treated with PE (30 mg/kg) and TF (30 mg/kg)
significantly (P<0.05) spent 117.5 + 12.29 sec and 112.0 & 9.22 sec respectively in the open
arms. PE (30 mg/kg) and TF (30 mg/kg) also significantly (P< 0.05) increased the number of
entries in the open arms as 6.6 + 1.07 and 8.0 + 1.23 respectively (Table 13).

4.1.2.2-Light/Dark test ~

The vehicle treated group spent 81.0 = 11.48 sec in the lit box and showed 7.22 + 0.74
number of transitions, whereas animals treated with PE (100 mg/kg) spent significantly
(P<0.05) 125.6 £12.48 sec in the lit box. Both PE (30 mg/kg) and TF (30 mg/kg)
significantly (P<0.05) increased the number of transitions as 17.6 + 2.35 and 16.67 + 1.84
respectively (Table 14).

4.1.2.3-Open field apparatus test

The vehicle treated mice traversed 102.6 + 5.48 squares and reared 19.2 + 2.67 times during
the observation interval of 5 min. PE (10 and 30 mg/kg) and TF (10 and 30 mg/kg)
significantly (P<0.05) increased the number of squares traversed as 170.0 £20.25, 186.4 +
13.38 and 167.0 &+ 12.25, 189.0 = 11.34 respectively while, TF (30 mg/kg) significantly (P<
0.05) increased the rearings to 40.6 + 3.65 (Table 15).
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4.1.3 -Panax pseudoginseng and Korean ginseng

(PPE- n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes; KGE-
Ethanolic extract of Korean ginseng roots; vehicle-distilled water)

In all the studies reported below, we have compared the effects of Indian variety of
ginseng- Panax pseudoginseng extract with a typical known anxiolytic of its own family

— Korean ginseng.

4.1.3.1-Elevated plus maze

The vehicle treated mice spent 22.8 + 6.44 sec in the open arm and showed 2.8 + 0.86 entries
in open arm, whereas animals treated with PPE (10 mg/kg) and KGE (10 mgkg)
significantly (P<0.05) spent 82.0 £10 sec and 87.0 £15.91 sec respectively in the open arm.
PPE (10 mg/kg) and KGE (10 mg/kg) élso significantly (P<0.05) increased the entries in the
open arms as 6.4 = 0.24 and 6.6 + 1.07 respectively (Table 16).

4.1.3.2-Light/Dark test

The vehicle treated group spent 81.0 + 11.48 sec in the lit box and showed 7.22 + 0.74 as
number of traﬁsitions, whereas animals treated with PPE (10 mg/kg) and KGE (10 mg/kg)
showed a significant (P<0.05) increase in the number of transitions as 19.0 + 0.89 and 17.6 +
2.35 respectively (Table 17).

4.1.3.3-Open field apparatus test

The vehicle treated mice traversed 102.6 + 5.48 squares and showed 19.2 + 2.67 rearings
during the observation interval of 5 min. PPE (3 and 10 mg/kg) and KGE (3 and 10 mg/kg)
significantly (P<0.05) increased the number of squares traversed as 171.4 + 11.03, 182.4 +
12;1'8 and 180 + 20.25, 186.4 +13.38 respectively. PPE (10 mg/kg) and KGE (10 mg/kg)
significantly (P< 0.05) increased the rearings as 37.4 + 1.69 and 40.6 + 3.65 respectively
(Table 18).
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4.1.3.4-Hole board apparatus

The vehicle treated mice showed 24.2 + 4.69 head dips. PPE (3 and 10 mg/kg) and KGE (3
and 10 mg/kg) significantly (P<0\.05) increased the number of head dips as 45 + 1.14, 48.6 =
2.20 and 47.6 + 5.24, 52 + 6.18 respectively (Table 19).

4.2-ANXIOLYTIC STUDIES (Chronic)

4.2.1-Trigonella foenum- graecum

(ME-Methanolic extract of fenugreek seeds; EAF-Ethylacetate fraction of methanolic

extract; MF- Methanolic fraction of methanolic extract; vehicle- distilled water)

4.2.1.1-Elevated T- maze

Treatment with Ketanserin (0.1 mg/kg) impaired inhibitory avoidance performance in the
Ele\}ated T maze. One —way ANOVA showed a non- significant effect of treatment [F
(7,32)=1.91] and [F (7,32)=2.11] for Avoidance-1 and Avoidance-2 respectively .The
Dunnetts test showed that none of the treatments significantly increased the latency to leave
the enclosed arm as compared to vehicle and other treatment groups. Ketanserin (0.1mg/kg)
did not impair the escape latency for all the frials as compared to control. Treatment with
ME, EAF and MF did not facilitate escape latency. One —-way ANOVA showed an
insignificant effect of treatment [F (7,32)=1.04] and [F (7,32)=0.91] for Escape-1 and
Escape-2 respectively (Table 20).

4.2.1.2-Open field apparatus test

Ketanserin (0.1 mg/kg) facilitated locomotion as compared to vehicle and other treatment
groups [F (7,32)=6.26; P<0.05]. However treatment with ME, EAF and MF groups did not
significantly change the squares traversed (Table 21). |
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4.2.2-Zingiber officinale

(PE-Pet ether extract of ginger rhizome; TF-Toluene fraction of PE; vehicle- distilled

water containing Tween 80 whose volume does not exceed 0.05% of the total volume)

4.2.2.1-Elevated T-maze

PE and TF impaired inhibitory avoidance and did not facilitate the escape latency. Treatment
with Ondansetron (1mg/kg) significantly impaired inhibitory avoidance performance in the
Elevated T maze. One ~way ANOVA showed a significant effect of treatment [F
(6,28)=34.64; P<0.05] and [F (6,28)=11.63; P<0.05] for Avoidance-1 and Avoidance-2
respectively. The Dunnett’s test showed that PE (100mg/kg), TF (10 mg/kg) and TF (30
mg/kg) significantly (P<0.05) increased the latency to leave the enclosed arm (P<0.05) as
compared to vehicle and other tfeatment groups. Ondansetron (Img/kg) did not impair the
escape latency for all the trials as compared to control. One —way ANOVA showed a
significant effect of treatment [F (6,28)’—?5.56; P<0.05] and [F (6,28)=3.74] for Escape-1 and
Escape-2 respectively. The Dunnett’s test showed that PE (100mg/kg) significantly increased
the latency to leave the open arm (P<0.05) as compared to vehicle treated group (Table 22).

4.2.2.2-Open field apparatus test

Ondansetron significantly facilitated locomotion as compared to vehicle or PE and TF
treatment groups [F (6,28)=2.77; P<0.05] (Table 23).
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4.2.3- Panax pseudoginseng and Korean ginseng

(PPE- n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes; KGE-
Ethanolic extract of Korean ginseng roots; vehicle-distilled water)

In all the studies reported below, we have compared the effects of Indian variety of
ginseng- Panax pseudoginseng extract with a typical known anxiolytic of its own family

~ Korean ginseng.

4.2.3.1-Elevated T-maze ,

Panax pseudoginseng and Korean ginseng extract significantly (P<0.05) impaired inhibitory
avoidance and did not facilitate escape latency. Treatment with diazepam (1mg/kg) impaired
inhibitory avoidance performance in the Elevated T maze. One —way ANOVA showed a
significant effect of treatment [F (7,32)=25.86; P<0.05] and [F (7,32)=14.75; P<0.05]' for
Avoidance-1 and Avoidance-2 respectively. The Dunnett’s test showed that PPE (10, 30 and
100 mg/kg) and KGE (10, 30 and 100 mg/kg) decreased the latency to leave the enclosed
arm (P<0.05) as compared to vehicle. Diazepam (1mg/kg) did not impair the escape latency
for all the trials as compared to control. One —~way ANOVA showed a non-significant effect
of PPE and KGE treatment [F (7,32)=0.86] and [F (7,32)=1.32] for Escape-1 and Escape-2
respectively (Table 24).

4.2.3.2-Open field apparatus test

Diazepam facilitated locomotion as compared to vehicle, PPE and KGE  treatment groups.
PPE and KGE at any of the selected dose did not impair locomotion [F (7,32) =4.68; P<0.05]
(Table 25).
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4.3-OTHER TESTS

ME - Methanolic extract of fenugreek seeds

EAF- Ethylacetate fraction of methanolic extract of fenugreek seeds

PE- Pet ether extract of ginger rhizome

TF-Toluene fraction of PE of ginger rhizome ,

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots

4.3.1-Behavioral assessment

Mice treated with ME (100 mg/kg), EAF (30 mg/kg), PE (50 mg/kg), TF (30 mg/kg), PPE (50
mg/kg) and KGE (50 mg/kg) did not exhibit any abnormal signs. In the initial phase, body
position, locomotion, rearing, respiration were normal. There were no tremors or abnormal

gait. The grip strength, pain response and righting reflex were also not affected.

4.3.2-Neurotoxicity test

Mice treated with ME (100 mg/kg), EAF (30 mg/kg), PE (50 mg/kg), TF (30 mg/kg), PPE (50
mg/kg) and KGE (50 mg/kg) were able to maintain equilibrium on the rotating rod for more
than 5 min, whereas the animals treated with diazepam exhibited motor in-coordination and

the fall off time was significantly (P<0.05) reduced to 56 + 2.81 sec.

4.3.3-Haloperidol induced Catalepsy

In vehicle treated rats, haloperidol produced maximam catalepsy after 120 minutes. The
onset of catalepsy was delayed significantly with ME (100 mg/kg), PE (50 mg/kg), PPE (50
mg/kg) and KGE (50 mg/kg) (P<0.05) and achieved lower scores as compared to the vehicle
control at all times (Table 26). ‘

94



4.4- ANTIHYPERTENSIVE STUDIES (Acute)

4.4.1-Trigonella foenum graecum

(ME- Methanolic extract of fenugreek seeds; MF- Methanolic fraction of methanolic

extract of fenugreek seeds; vehicle-distilled water.)

Measurement of blood pressure in rats by invasive (Direct) method .
The MBP responses to 5-HT (1-10 pg/kg) and m-CPP (0.1mg/kg) were significantly
(P<0.05) reduced after treatment with ME (30mg/kg), MF (10mg/kg) and Ketanserin (10

ng/kg). However responses to other vasoconstictive agents were not affected (Fig. 11-14).

4.4.2-Zingiber officinale

(PE-Pet ether extract of ginger rhizome; TF-Toluene fraction of PE of ginger

rhizome; vehicle- distilled water containing Tween 80 whose volume does not exceed
0.05% of the total volume)

Measurement of blood pressure in rats by invasive (Direct) method

The MBP responses to Adr (1pg/kg), NA (1 pg/kg), PhE (1 pg/kg) and 5-HT (1 pg/kg) were
significantly reduced (P<0.05) after treatment with PE (10 mg/kg), TF (3 mg/kg) and
Ondansetron (1 mg/kg) (Fig.15-17).

4.4.3- Panax psendoginseng and Korean ginseng
(PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots; vehicle-distilled water.)
Measurement of blood pressure in rats by invasive (Direct) method

The MBP responses to Adr (1pg/kg), and 5-HT (1 pg/kg) were significantly reduced
(P<0.05) after treatment with PPE (3 mg/kg) and KGE (3 mg/kg) (Fig.18, 19).
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4. 5- ANTIHYPERTENSIVE STUDIES (Chronic) -

4.5.1-Trigonella foenum graecum

(ME- Methanolic extract of fenugreek seeds; MF- Methanolic fraction of methanolic

extract of fenugreek seeds; vehicle- distilled water)
4.5.1.1-Antihypertensive effect of ME-30 and MF-15 on DOCA-salt hypertensive rats

.4.5.1.1.1-Measufement of Blood Pressure by Noninvasive (Indireet) Method
Administration of ME (30mg/kg/day, p.o.) and MF (15 mg/kg/day, p.o.) in DOCA salt
unilateral nephrectomised rats significantly (P<0.05) reduced the systolic blood pressure at the
end of the 3rd week and showed further reduction at the end of the 4™ week as compared to
DOCA salt hypertensive rats alone, implying an antihypertensive effect of ME and MF of
Fenugreek seeds (Fig. 20).

4.5.1.1.2-Effect of ME-30 and MF-15 on vascular reactivity to adrenaline (Adr),
noradrenaline (NA) and 5-hydroxytryptamine (5-HT) in DOCA-salt hypertensive rats

after completion of 4 week treatment schedule

4.5.1.1.2-Measurement of Blood Pressure by Invasive (Direct) method

Pressor responses to NA, Adr and 5-HT were not significantly altered in case of ME
(30mg/kg/day, p.o.) and MF (15 mg/kg/day, p.o.) treated rats as compared to sham control
rats. Pressor responses to NA, Adr and 5-HT were significantly (P<0.05) increased in case of
uninephrectomised DOCA-salt treated hypertensive rats as compared to sham control rats.
Pressor responses to 5-HT were significantly (P<0.05) reduced in case of uninephrectomised
DOCA-salt treated rats, which received ME (30mg/kg/day, p.o.) and MF (15 mg/kg/day,
p.o.) for 4 weeks as compared to DOCA-salt hypertensive rats (Fig. 21-23).
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4.5.1.2-Antihypertensive effect of ME-100 in fructose induced hypertensive rats

4.5.1.2.1-Measurement of Blodd Pressure by Noninvasive (Indirect) Method

Fructose (10% solution) feeding for 6 weeks in rats produced a significant (P<0.01) elevation
of SBP (177+5.3 mmHg) as compared to control rats (147.6 £ 6.2 mmHg). In control rats,
chronic administration of ME (100 mg/kg/day, p.o.) for 6 weeks did not alter SBP (146:3.8
mmHg) as compared to control rats (147.6+6.2 mmHg). However chronic administration of
ME (100 mg/kg/day, p.o.) for 6 weeks in fructose fed rats significantly (P<0.05) reduced
SBP (154.1+5.7 mmHg) as compared to fructose fed hypertensive rats (177+£5.3 mmHg)
implying an antihypertensive effect (Fig. 24).

4.5.1.2.2- Effect of ME-100 on vascular reactivity to adrenaline, noradrenaline, and 5-
hydroxytryptamine in fructose hypertensive rats after completion of 6-week treatment

schedule.

4.5.1.2.2-Measurement of Blood Pressure by Invasive (Direct) Method

Pressor responses to NA, Adr and 5-HT were not significantly altered in case of ME-100
treated group as compared to control group. Pressor responses to 5-HT were significantly
(P<0.05) increased in case of fructose (10%) fed hypertensive rats as compared to control
rats. Pressor responses to 5-HT were significantly reduced (P<0.05) in rats which received
" ME-100 fed with fructose (10%) for 6 weeks as compared to fructose (10%) fed hypertenéive
rats (Fig. 25).
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4.5.2- Zingiber officinale

(PE-Pet ether extract of ginger rhizome; TF-Toluene fraction of PE of ginger
rhizome; vehicle- distilled water containing Tween 80 whose volume does not exceed
0.05% of the total volume) ‘

4.5.2.1-Antihypertensive effect of PE-50 and TF-10 on DOCA-salt hypertensive rats

‘ 4.5.2.1.1-Measurement of Blood Pressure by Noninvasive (Indirect) Method
Administration of PE (50 mg/kg/day, p.o.) and TF (10 mg/kg/day, p.o.) in DOCA salt
unilateral nephrectomised rats significantly (P<0.05) reduced the systolic blood pressure at the
end of the 2™ and 3" week and showed further reduction at the end of the 4™ week as
compared to DOCA salt hypeﬂeﬁsive rats alone, implying an antihypertensive effect of PE
and TF (Fig, 26).

4.5.2.1.2-Effect of PE-50 and TF-10 on vascular reactivity to Adr, NA, 5-HT and PBG
in DOCA-salt hypertensive rats after 4 weeks of treatment schedule

4.5.2.1.2-Measurement of Blood Pressure by Invasive (Direct) Method

Pressor responses to Adr, NA and 5-HT were not altered significantly in case of PE (50
mg/kg/day, p.o.) and TF (10 ﬁlg/kg/day, p-o.) treated rats as compared to sham control rats.
Pressor responses to Adr and NA were significantly (P<0.05) increased in case of uni-
nephrectomised DOCA-salt treated hypertensive rats as compared to sham control rats.
Pressor responses to 5-HT was significantly (P<0.05) reduced in case of uni-nephrectomised
rats which received PE (50 mg/kg/day, p.o.) and TF (10 mg/kg/day, p.0.) compared to sham
* control and in uni-nephrectomised DOCA-salt treated rats which received PE (50 mg/kg/day,
p.0.) and TF (10 mg/kg/day, p.o.) for 4 weeks as compared to DOCA-salt hypertensive rats.
Pressor responses to PBG was significantly (P<0.05) reduced in case of uni-nephrectomised
animals receiving PE (50 mg/kg/day, p.o.) and TF (10 mg/kg/day, p.o.) for 4 weeks as
compared to sham control and in uni-nephrectomised DOCA-salt treated rats which received
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PE (50 mg/kg/day, p.0.) and TF (10 mg/kg/day, p.o.) for 4 weeks as compared to DOCA-salt
hypertensive rats (Fig. 27, 28, 29 and 31).

4.5.2.2-Antihypertensive effect of PE-50 in fructose induced hypertensive rats
4.5.2.2.1-Measurement of Blood Pressure by Noninvasive (Indirect) Method

Fructose (1 6% solution) feeding for 5 weeks in rats produced a significant (P<0.05) elevation
of SBP (171.5+ 6.82 mmHg) as compared to control rats (124.7 + 3.69 mmHg). However
chronic administration of PE (50 mg/kg/day, p.o.) for 5 weeks in fructose fed rats significantly
(P<0.05) reduced SBP (132.7.1+14.03 mmHg) as compared to fructose fed hypertensive rats
(171.5+6.82 mmHg) implying an antihypeftensive effect (Fig. 32).

4.5.2.2.2-Effect of PE-50 on vascular reactivity to 5-HT, PBG in fructose hypertensive

rats after 5 weeks of treatment schedule

4.5.2,2.2-Measurement of Blood Pressure by Invasive (Direct) Method

Pressor responses to 5-HT were increased significantly (P<0.05) in case of fructose (10%)
fed hypertensive rats as compared to control rats. Pressor responses to 5-HT were
significantly reduced (P<0.05) in case of fructose (10%) fed rats, which received PE (50
mg/kg/day, p.o.) for 5 weeks as compared to fructose (10%) fed hypertensive rats. Pressor
responses to PBG were significantly reduced (P<0.05) in case of fructose (10%) fed rats,
which received PE (50 mg/kg/day, p.o.) for 5 weeks as compared to fructose (10%) fed
hypertensive rats (Fig. 33, 34).



4.5.3. Panax pseudoginseng and Korean ginseng

(PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots; vehicle-distilled water.)

In all the studies reported below we have compared the effects of Indian variety of
ginseng- Panax pseudoginseng extract with a typical known anxiolytic of its own family -

— Korean ginseng.
4.5.3.1-Antihypertensive effect of PPE-30 and KGE-30 in DOCA-salt hypertensive rats

4.5.3.1.1-Measurement of Blood Pressure by Noninvasive (Indirect) Method

Administration of PPE (30 mg/kg/day, p.o.‘) and KGE (30 mg/kg/day, p.o.) in DOCA salt

unilateral nephrectomised rafs significantly (P<0.05) reduced the systolic blood pressure at the

end of the 2™, 3" week and showed further reduction at the end of the 4™ week as .compéred

to DOCA salt hypertensive rats alone, implying an antihypertensive effect of PPE and KGE
* (Fig. 36).

4.5.3.1.2-Effect of PPE -30 and KGE-30 on vascular reactivity to Adr, NA and S-HT in
DOCA-salt hypertensiVe rats after 4 weeks of treatment schedule

'4.5.3.1.2- Measurement of Blood Pressure by invasive (direct) Method

Pressor responses to Adr, Nor and S-HT‘were not altered significantly in case of PPE (30
mg/kg/day, p.o.) and KGE (30 mg/kg/day, p.o.) treated rats as compared to sham control rats.
Pressor responses to Adr, Nor were significantly (P<0.05) increased in case of uni-
nephrectomised DOCA-salt treated hypertensive rats as compared to sham control rats.
Pressor responses to 5-HT was signiﬁéantly (P<0.05) reduced in case of uni-nephrectomised
rats which received PPE (30 mg/kg/day, p.o.) and KGE (30 mg/kg/day, p.o.) compared to
sham control and in uni-nephrectomised DOCA-salt treated rats which received PPE (30
mg/kg/day, p-o.) and KGE (30 mg/kg/day, p.o.) for 4 weeks as compared to DOCA-salt
hypertensive rats (Fig. 27, 28 and 30). -
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4.5.3.2-Antihypertensive effect of PPE-30 and KGE-30 in fructose induced

hypertensive rats

4.5.3.2.1- Measurement of Blood Pressure by Noninvasive (Indirect) Method

Fructose (10% solution) feeding for 5 weeks in rats produced a significant (P<0.05) elevation
of SBP (171.5+6.82 mmHg) as compared to control rats (124.7 + 3.69 mmHg). However
chronic administration of PPE (30 mg/kg/day, p.o.) and KGE (30 mg/kg/day, p.o.) for 5
weeks in fructose fed rats significantly (P<0.05) reduced SBP (138.5+ 10.5 mmHg,
132.7+14.03 mmHg) as compared to fructose fed hypertensive rats (171.5+6.82 mmHg)
implying an antihypertensive effect (Fig. 32).

4.5.3.2.2- Effect of PPE-30 and KGE-30 on vascular reactivity to S-HT and ACh in

fructose hypertensive rats after completion of S weeks treatment schedule.

4.5.3.2.2-Measurement of Blood Pressure by Invasive (Direct) Method

Pressor responses to 5S-HT were increased significantly (P<0.05) in case of fructose (10%)
fed hypertensive rats as compared to control rats. Pressor responses to S-HT were
significantly reduced (P<0.05) in case of fructose (10%) fed rats, which received PPE-30 and
KGE-30 for 5 weeks as compared to fructose (10%) fed hypertensive rats. Depressor
responses to ACh were significantly increased (P<0.05) in case of fructose (10%) fed rats,
which received PPE-30 and KGE-30 for 5 weeks as compared to fructose (10%) fed
hypertensive rats (Fig. 33, 35).

101



4.6- SOME STUDIES TO SUPPORT THE 5-HT HYPOTHESIS

4.6.1-Trigonella foenum- graecum

(ME-Methanolic extract of fenugreek seeds; EAF- Ethylacetate fraction of methanolic

extract of fenugreek seeds; MF- Methanolic fraction of methanolic extract)

4.6.1.1-Reversal of m-CPP induced anxiety
In EPM, EAF (30, 60, 120, 240, 480 mg/kg) and diazepam (0.5, 1, 2, 4, 8,16 mg/kg)
significantly antagonized m-CPP (1 mg/kg) in a dose dependent fashion (Table 27).

4.6.1.2-Lithium induced head twitches

In vehicle treated rats, lithium sulphate (200 mg/kg, i.p.) produced 17.4 £ 1.20 head twitches.
The administration of ME (100 mg/kg), EAF (30 mg/kg) or MF (30 mg/kg) significantly
decreased the number of head ‘mzitches to 11.5 £ 2.56, 6.0 £ 0.70 and 1.0 £ 0.31 respectively
(Table 28).

4.6.2-Zingiber officinale
- (PE-Pet ether extract of ginger rhizome; TF-Toluene fraction of PE of ginger rhizome)

4.6.2.1-GC-MS

The GC-MS of TF showed presence of [6]-gingerol, [8]-gingerol, [10]-gingerol, [6]-shagoal,
[8]- shagoal [10]-shagoal and Zingiberone having molecular weights 294, 332, 360, 276, 306,
332 and 194 respectively. They contributed to 13.31 %, 0.73 %, 0.87 %, 26.39 %, 15.87 %,
0.73 %, and 1.51 % respectively (Maryadele et al., 2001). This indicates that TF contains
nearly 15% W/W of gingerol- an active fraction of ginger which possesses 5-HT3 antagonistic

properties (Fig. 40).
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4.6.3- Panax pseudoginseng and Korean ginseng

(PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots)

4.6.3.1-Lithium induced head twitches

In vehicle treated rats, lithium sulphate (200 mg/kg, i.p.) produced 17.4 £1.20 head twitches.
The administration of PPE (30mg/kg) and KGE (30 mg/kg) significantly decreased the number
of head twitches to 11.0 = 0.50 and 7.0 £ 0.21 respectively (Table 28). |

4.6.3.2-Pentobarbital induced sleep

The mice receiving pentobarbital (40 mg/kg, i.p.) slept for 123+ 8.20 min whereas animals
treated with PPE'(3O mg/kg) and KGE (30mg/kg) prolonged the sleeping time to 256+24.62
min and 276+21.20 min (Table 29).

4.6.3.3-L.C-MS _

The LC-MS of PPE showed the presence of ginsenoside Rbl and ginsenoside Rb2 having m/z
as 1131.8 and 1101.6 respectively. Further m/z 1131.8 showed fragmentation pattern as m/z
789.2 and m/z 364.9 (Lutchtefeld, 2004). This also indicates the presence of ginsenoside

occurring as 63.6% relative intensity (Fig. 41).

4.6.4-In-vitro tests

4.6.4.1-Effect of ME-100 of fenugreek on CDRC (Cumulative dose response curve) of 5-
Hydroxytryptamine on isolated rat stomach fundus strip of contrel and fructose

hypertensive rats

Chronic administration of ME (100mg/kg/day, p.o.) for 6 weeks in fructose hypertensive rats
shifted dose response curve of 5-HT significantly (P<0.001) to right with suppression of
maxima as compared to dose response curve of fructose hypertensive rats on isolated stomach
- fundus strip. Chronic administration of ME (100mg/kg/day, p.o.) for 6 weeks in control rats
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shifted dose response curve of 5-HT significantly to right with suppression of maxima as

compared to dose response curve of control rats on isolated stomach fundus strip (Fig. 37). .

4.6.4.2-Effect of PE-50 of ginger on CDRC (Cumulative dose response curve) of 5-HT on

isolated rat stomach fundus strip of control and fructose hypertensive rats

Chronic administration of PE (50mg/kg/day, p.o.) for 5 weeks in fructose hypertensive rats
shifted dose respbnse curve of 5-HT significantly (P<0.05) to right with suppression of
maxima as compared to dose response curve of fructose hypertensive rats on isolated stomach
fundus strip (Fig. 38).

4,6.4.3-Effect of PPE-30 and KGE-30 of ginseng on CDRC (Cumulative dose response
curve) of 5-HT on isolated rat stomach fundus strip of control and fructose hypertensive

rats

Chronic administration of PPE (30mg/kg/day, p.o.) and KGE (30mg/kg/day, p.o.) for 5 weeks
in fructose hypertensive rats shifted dose response curve of 5-HT significantly (P<0.05) to
right with suppression of maxima as compared to dose response curve of fructose hypertenéive
rats on isolated stomach fundus strip (Fig. 38).

4.6.5-Coagulation time

Fructose (10% solution) feeding in rats for 5-6 weeks significantly shortened the mean
coagulation time (17.6+2.358 sec) as compared to control rats (32.58+4.124 sec.). Chronic
administration of ME (100 mg/kg/day, p.o.), PE (50 mg/kg/day, p.o.), PPE (30 mg/kg/day,
p.o.) and KGE (30 mg/kg/day, p.o.) for 6 weeks in fructose fed rats significantly prolonged the
mean coagulation time (34.2+2.685 sec, 52+ 5.34 sec, 120.45+ 5.78 sec and 123.56 + 6.35 sec
respectively) as compared to fructose fed hypertensive rats (17.6i2.358 sec) (Fig. 39).
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Table 10

Effect of ME and EAF of Trigonella foenum- graecum seeds on time spent in open

arms and entries in open and closed arms in elevated plus maze in mice

S.No Treatment Parameters

(Dose: mg/kg) | Time spent | Entries in | Entries in

‘ inO.A (sec) |O. A C.A
1 Vehicle 31.77£6.23 | 2.55+0.55 | 5.55+1.7
2 Diazepam (1) 83.6+13.42* | 4.6+0.18 | 5.2+0.72
3 ME (30) 46.33+£5.10 | 3.33+0.16 | 3.67+0.19
4 ME (100) 74.4+14.51* | 4.4+1.18 | 5.0+0.77
15 EAF (30) 83.4+16.39% | 5.6+0.79* | 5.4+0.9

6 EAF (100) 99.0+9.53* | 9.0£1.05* | 11.75+1.5*

F(5,24) 4.78 8.84 6.87

n = 5, Values are mean + SEM. *P< 0.05 compared to vehicle (ANOVA followed by
Dunnett’s test). O.A= Open arms, C.A= Closed arms

ME - Methanolic extract of T rigonella foenum graecum seeds

EAF- Ethylacetate fraction of methanolic extract of Trigonella foenum graecum seeds
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Table 11

Effect of ME and EAF of Trigonella foenum- graecum seeds on time spent in lit zone

and number of transitions in light/dark apparatus in mice

S.No | Treatment Time spent in Number of
(Dose: mg/kg) lit zone (sec) transitions

1 | Vehicle 60.89+10.05 |7.22+0.74

2 Diazepam (1) 121.8 £8.06* |9.2+1.04

3 ME (30mg/ kg) 108.33:4.76 | 10.0+1.76

3 ME (100mg/kg) | 105.621.09 |6.0=0.0

5 | EAF (30mg/kg) 134.6 £2841* | 8.4 +0.83

6 EAF (100 mg/kg) 116.0£16.60 | 7.25£1.31
F (5,24) 2.23 1.81 (NS)

n% 5, Values are mean = SEM. *P< 0.05 compared to vehicle (ANOVA followed by Dunnett’s
test). NS= Not significant.

ME - Methanolic extract of Trigonella foenum graecum seeds

EAF- Ethylacetate fraction of methanolic extract of Trigonella foenum graecum seeds
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Table 12

Effect of ME and EAF of Trigonella foenum- graecum seeds on rearing and locomotion in

open field apparatus test in mice

S.No | Treatment Rearing Assisted Squares traversed
(mg/kg) Rearing
1 Vehicle 2.28+0.68 26.71£2.75 111.57£5.14
2 Diazepam (1) |2.8+1.23 = |25.2+3.08 160.2+16.23*
3 ME (30) 2.0+0.88 36.33 +£1.01 109.0+11.73
4 ME (100) 1.8+0.99 31.4 £3.77 112.8+11.08
5 EAF (30) 29.0+£3.48* 8.6 £2.21% 104.6+11.05
6 EAF (100) 7.0+£0.90 36.75+3.96* 149.75+17.49*
F (5,24) 4141 12.30 3.03

n = 5, Values are mean £ SEM. *P< (.05 6ompared to vehicle (ANOVA followed by
Dunnett’s test).

ME - Methanolic extract of 77 figonella foenum graecum seeds

EAF- Ethylacetate fraction of methanolic extract of Trigonella foenum graecum seeds
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Table 13

Effect of PE and TF of Zingiber Officinale on time spent in open arms and entries in open

and closed arms in elevated plus maze in mice

S.No | Treatment Parameters

(mg/kg) Time spentin | Entries in Entries in

O.A (sec) OA CA
1 Vehicle 4129+629 |28+086 |62+058
2 Diazepam (1) | 108+7.90* |8.33+0.76* | 8.16 + 0.60
3 PE (10) 64.0+9.76 444153 96+186
4 PE (30) 117.5 +£12.29* | 6.6 £1.07* | 9.6+1.20
5 PE (100) 67.83+£535 |28+02 6.6 +0.65
6 TF (10) 7433 +£854 |567+123 | 69+1.22
7 TF (30) 112.0£9.22* | 8+1.23* 96+1.20
F (6,28) 11.04 4.64 11.83

n =5, Values are mean + SEM.*P< .05, as compared to vehicle (ANOVA followed
by Dunnett’s test). O.A= Open arms, C.A= Closed arms

PE- Pet ether extract of Zingiber Officinale rhizomes
TF- Toluene fraction of pet ether extract of Zingiber Officinale rhizomes

Observation: An inverse “U” dose response curve [(] seen in time spent in open arm

parameter with increasing doses of PE.
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Table 14

Effect of PE and TF of Zingiber officinale on time spent in lit zone and number of transitions

in light/dark apparatus in mice

S.No | Treatment Time spent in lit | Number of transitions
(mg/kg) zone (sec)

1 Vehicle 810+11.48 722+£0.74

2 Diazepam (1) 121.7 £7.95*% 142 +£1.39*

3 PE (10) 63.0+9.07 12.8 £3.07

4 PE (30) 982+727 17.6 +2.35%

5 PE (100) 1256 +1248* [122+1.02

6 TF (10) : 1054 +5.68 142+1.63

7 TF (30) 116.8+14.8 16.67 +1.84*
F(6,28) - 5.76 3.31

n = 5.Values are mean + SEM.*P< 0.05 as compared to vehicle (ANOVA followed by

Dunnett’s test).

PE- Pet ether extract of Zingiber Officinale thizomes
TF- Toluene fraction of pet ether extract of Zingiber Officinale rhizomes

109



Table 15

Effect of PE and TF of Zingiber officinale on rearing and locomotion in open field apparatus

test in mice
S.No | Treatment Squares travérsed Rearings
(mg/kg)
1 Vehicle 102.6+5.48 19.2 +£2.67
2 Diazepam (1) 173.6+18.73* 23.6+4.94
3 PE (10) 170.0 £20.25* 16.8 + 3.83
4 PE (30) 186.4:13.38* 22,12+£2.25
5 PE (100) 155.6+ 11.79 286+1.8
6 TF (10) 167.0 + 12.25* 35.25+6.35
7 TF (30) 189.0 + 11.34* 40.6+3.65*
~ F(6,28) 4.29 4.91

n = 5. Values are mean = SEM. *P< 0.05, as compared to vehicle (ANOVA followed by
Dunnett’s test).

PE- Pet ether extract of Zingiber Officinale rhizomes

TF- Toluene fraction of pet ether extract of Zingiber Officinale rhizomes

Observation: An inverse “U” dose response curve [] seen in time spent in open arm

parameter with increasing doses of PE.
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Table 16

Effect of PPE and KGE on time spent in open arms and entries in open and

closed arms in elevated plus maze in mice

S.No | Treatment Parameters
(mg/kg) Time spent | Entriesin | Entriesin
in O.A (sec) 0.A CA

1 Vehicle 22.8+6.44 2.8+0.86 6.2+ 0.58
2 Diazepam (1) | 78.0+7.90* | 8.33+0.76* | 8.16+0.60
3 PPE (3) 35.4+0.93 3.6£0.4 8.4+04
4 PPE (10) 82.0+10.0% | 6.4+0.24* 9.4+0.4
5 PPE (30) 28.8+1.02 1.8+0.37 7+0.31
6 KGE (3) 38.4+9.76 4.4+1.53 9.6+1.86
7 KGE (10) 87.0£15.91* | 6.6£1.07* 9.6+1.20
8 KGE (30) 34.0£5.35 2.8+0.2 6.6+0.65

F (7,32) 9.74 8.03 2.37 (NS)

n=>35, Values are mean + SEM.*P< .05, as compared to vehicle (ANOVA followed by
Dunnett’s test) O.A = Open arms, C.A = Closed arms, NS= Not significant

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots.

Observation: An inverse “U” dose response curve [N] seen in time spent in open arm and

entries in open arm parameter with increasing doses of PPE and KGE.
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Table 17

Effect of PPE and KGE on time spent in lit zone and number of transitions in light/dark

apparatus in mice

SNo | Treatment Time spent in lit Number of
(mg/kg) zone (sec) transitions
1 Vehicle 81.0+11.48 7.22+0.74
2 Diazepam (1) 121.7 £7.95* 162+1.39*
3 PPE (3) 58.2+4.16 10+0.70
14 PPE (10) 86.8+3.81 19+0.89*
15 PPE (30) | 69.8+11.65 9.8+0.73
6 KGE (3) 60.0+16.07 12.8+3.07
7 | KGE (10) 9424727 17.6£2.35%
8 KGE (30) 75.6+12.48 12.2+1.02
F (7,32) 4.11 6.80

n = 5.Values are mean = SEM.*P< 0.05, as compared to vehicle (ANOVA followedv by
Dunnett’s test).

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots

Observation: An inverse “U” dose response curve [(1] seen in time spent in lit zone and

number of transition parameters with increasing doses of PPE and KGE.
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Table 18

Effect of PPE and KGE on rearing and locomotion in open field apparatus test in mice

S.No _Treétment Squares traversed | Rearings
(mg/kg)
1 Vehicle 102.6+5.48 19.2+2.67
2 Diazepam (1) | 173.6£18.73% | 36.6:4.94*
3 PPE (3) 171.4+11.03% | 23.8+0.73
4 PPE (10) 182.4%12.18% | 37.4%1.69*
5 PPE (30) _ 126£8.30 22.242.39
6 KGE (3) 180.0 £2025% | 26.8%3.83
7 KGE (10) 186.4513.38% | 40.6£3.65*
8 KGE (30) 135.6£11.79 28.6+1.8
F (7,32) 5.45 6.93

n = 5. Values are mean + SEM. *P< (.05, as compared to vehicle (ANOVA followed
by Dunnett’s test).

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots

Observation: An inverse “U” dose response curve [(] seen in number of squares

traversed and rearing parameters with increasing doses of PPE and KGE.
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Table 19

Effect of PPE and KGE on number of head poking in hole board apparatus in mice

S.No Treatment (mg/kg) No. of head poking
1 Vehicle 24.254.69
2 Diazepam (1) 44.8+2.08*
3 PPE (3) 45+1.14%
4 PPE (10) 48.6+2.20%
5 PPE (30) v 26.6x1.4
6 KGE (3) 47.6£5.24*
7 KGE (10) 52+6.18*
8 KGE (30) 31.4+6.90
F (7,32) : 6.40

n = 5. Values aré mean + SEM. *P< (.05, as compared to vehicle (ANOVA followed by

Dunnett’s test).

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots

Observation: An inverse “U” dose response curve [N] seen in number of head pokes

parameter with increasing doses of PPE and KGE.
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Table 20

Effect of ME, EAF and MF of Trigonella foenum- graecum on inhibitory avoidance and escape

latency in elevated T-maze in mice

S. | Treatment Inhibitory Avoidance (sec) Escape latency (sec)

No | (mg/kg) Avoidance-1 | Avoidance-2 | Escape-1 Escape-2

1 | Vehicle 11.57+£3.38 10.4343.53 | 20.29+8.70 | 28.43£13.43
|2 | Ketanserin (0.1) | 4.33+0.80 8.83+1.51 29.33+13.91 | 28.67+13.67

3 | ME(30) 8.0+1.63 6.83+1.47 10.1742.19 | 15.5+3.38

4 | ME (100) 10.0+0.85 8.5+1.11 44.5+27.25 | 82.5+43.93

5 | EAF(10) 9.0£1.71 9.66+2.92 19.83+4.84 | 29.67+9.91

6 | EAF (30) 8.0+1.46 11.83+£3.54 | 12.17+£2.30 | 11.33+4.55

7 | MF (10) 11.83+2.49 18.17+3.41 | 16.8334.98 | 20.83+5.65

8 | MF(@30) 6.5+0.341 6.83+0.40 12.1742.10 | 16.17£3.75

F(7,32) 1.91 (NS) 2.11 (NS) 1.04 (NS) 0.91 (NS)

n = 5, values are mean + SEM. *P< (.05, as compared with vehicle (ANOVA followed by

Dunnett’s test). NS= Not significant

ME - Methanolic extract of fenugreek seeds

EAF- Ethyl acetate fraction of methanolic extract of Trigonella foenum graecum seeds

MF — Methanol fraction of methanolic extract of Trigonella foenum graecum seeds
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Table 21

Effect of ME, EAF and MF of Trigonella foenum- graecum on number of squares traversed in

open field apparatus test in mice

S.No | Treatment (mg/kg) Squares traversed

1 Vehicle 96.71+4.01

2 Ketanserin (0.1) 135.0+8.59*

3 ME (30) 102.2+5.95

4 ME (100) 65.0+9.68

5 EAF (10) 10332491

6 EAF (30) 103.34£9.26

7 MF (10) 77.5+7.25

8 MF (30) 92.0£12.72
F(7,32) 6.26

n = §, values are mean = SEM. *P< (.05, as compared to vehicle (ANOVA followed by

Dunnett’s test).
ME - Methanolic extract of fenugreek seeds

EAF- Ethyl acetate fraction of methanolic extract of Trigonella foenum graecum seeds

MF — Methanol fraction of methanolic extract of Trigonella foenum graecum seeds
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Table 22

Effect of PE and TF of Zingiber officinale on inhibitory avoidance and escape latency

in elevated T- maze in mice

S. | Treatment Inhibitory Avoidance (sec) Escape latency (sec)

No | (mg/kg) Avoidance-1 | Avoidance-2 | Escape-1 Escape-2

1 | Vehicle 16+£1.34 | 65.2+11.99 | 24+7.02 71.0+£12.03

2 | Ondansetron (1) | 5.6+£0.4* 17.4+4.75% 61.0£10.33* | 89.8+15.79

3 |PE(10) 17.6+0.81 51.8+10.79 | 25.4+5.06 | 46.4+13.54

4 [PE(30) 9.0+0.54* 108.0+£20.83 | 38.4+7.27 84.0+16.55

5 |PE 4(100) 6.6x0.50* 20.0+4.23* | 72.0£13.78* | 100.0+12.14

6 | TF(10) 9.8+1.24* 17.6+£1.50* | 59.6+9.59 164.6+36.77

7 | TF (30) 5.8+0.37*% 15.2£2.15* | 23.8+£2.81 85.8+111.49
F (6,.28) ' 34.64 11.63 5.56 3.74 (NS)

n =5, values are mean + SEM. *P< 0.05, as compared to vehicle (ANOVA followed by
Dunnett’s test). NS= Not significant ' |

PE- Pet ether extract of Zingiber Officinale rhizomes
TF- Toluene fraction of pet ether extract of Zingiber Officinale rhizomes
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Table 23

Effect of PE and TF of Zingiber officinale on locomotion in open field apparatus test in mice

S.No | Treatment (mg/kg) Squares traversed
1 Vehicle 75.8+14.54
2 Ondansetron (1) 121.4+ 8.21%
3 PE (10) 108.2£16.71
4 PE (30) 88.0+ 6.05
3 PE (100) 88.0410.91
6 TF (10) 107.6:3.35
7 TF (30) 73.0+10.38
F (6,28) 2.77

n = 5, Values are mean + SEM. *P<-0.05, as compared to vehicle (ANOVA followed by

Dunnett’s test).

PE- Pet ether extract of Zingiber Offi cmale rhizomes

TF- Toluene fraction of pet ether extract of Zingiber Officinale rhizomes
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Table 24

Effect of PPE and KGE on inhibitory avoidance and escape latency in elevated T-maze

in mice

S.. | Treatment Inhibitory Avoidance (sec) Escape latency (sec)

"1 No | (mg/kg) Avoidance-1 | Avoidance-2 | Escape-1 Escape-2
1 | Vehicle 16.0+1.34 65.2+£11.99 | 24.0£7.02 51.0£12.03
2 | Diazepam (1) | 4.33+0.80% 8.83+1.51* | 29.33+£13.91 | 28.61+13.67
3 |PPE(10) 8.2+0.37* 19.2+0.86* | 21.2+1.39 24.0+0.70
4 | PPE(30) 6.6+0.4* 12.44+0.92% 13.6+3.07 23.6+1.20
5 | PPE (100) 3.4+0.50* 7.4+0.50* 13.0+4.26 24.8+3.39
6 | KGE a0 9.2+0.66* 24.2+£323% | 26.6+6.11 26.8+5.18
7 | KGE (30) 6.8+1.2* 15.4+6.08* 16.4+4.35 28.4+4.46
8 | KGE (100) 3.4+0.67* 9.2+1.5*% 16.4+4.61 28.6+9.6

F (7,32) 25.86 14.75 0.86 (NS) 1.32 (NS)

n =15, values are mean + SEM. *P< 0.05, as compared to vehicle (ANOVA followed by Dunnets
test). NS= Not significant

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots
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Table 25

Effect of PPE and KGE on locomotion in open field apparatus test in mice

S.No | Treatment (mg/kg) | Squares traversed
1 Vehicle 75.8+14.54
2 Diazepam (1) 121.0+£8.59*
3 PPE (10) 55.6+13.93
4 PPE (30) 66.6+2.61
5 PPE (100) 55.0:4.58
6 KGE (10) 65.4+12.69
7 KGE (30) 70.4+8.68
8 KGE (100) 61.6+5.16
F (7,32) 4.68

n = 5, values are mean = SEM. *P< 0.05, as compared to vehicle ANOVA followed by

Dunnett’s test.

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots
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. Table 26

Effect of ME, PE, PPE and KGE on haloperidol (3 mg/kg, i.p) induced catalepsy in rats

Time | Vehicle | ME PE PPE KGE
(min) (100mg/kg) | (S0mg/kg) | (S0mg/kg) (50mg/kg)
0 0x+0 0+0 00 0+0 0+0

15 050 |00 05£0 050 020
30 11024 | 033£0.16 |05%0 0240.12% | 0.2£0.12%
60 232073 |033£.16 |1.1%024 |02:0.12* | 02%0.12*
90 27£048 |050£00% |15£00  |02:0.12* | 02%0.12%
120 |3.16£.33 [1.16£33 | 0520.0 |02:0.12  |0.2%0.12%

n =5, Values are mean + SEM. *P< (.05, as compared to vehicle (Kruskal Wallis test

followed by Dunn’s multiple comparison test).

ME - Methanolic extract of fenugreek seeds

PE- Pet ether extract of Zingiber Officinale thizomes

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng thizomes

KGE - Ethanolic extract of Korean ginseng roots
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Table 27

Reversal of m-CPP by EAF and Diazepam on time spent in open arms and entries in

open and closed arms in elevated plus maze in mice

S. | Treatment Time spent in Entries in Entries in Head dips
No | (Dose: mg/kg) O.A O.A CA

1 | Vehicle 31.7746.23 2.55%0.55 | 5.55%1.7 | 6£2.30
2 | m-CPP() 1025:5.04% | 1.7520.75 | 3.7550.94 | 2.75¢2.13*
3 | m-CPP +EAF(30) 23.25%3.32 235£047 | 5.25£0.85 | 2.5+0.27*

4 | m-CPP +EAF(60) 36.5¢12.23 3.080.57 | 9.551.5% | 7.545.48

5 | m-CPP +EAF(120) 732542344 | 452064 | 725807 | 9.0£5.03

6 | m-CPP +EAF(240) 79.0£16.00% | 2.1650.57 | 5.0605 19.0+0.5%
7 | m-CPP +EAF(480) 61.0£15.25 355125 | 4.0£1.35 | 9.5+1.04

{8 [EAF(60) 147.16£40.11% | 6.042.29% | 4.7¢1.15 | 9.0+3.28 _

9 | Diazepam(1.5) 05.0£13.64* | 558028 | 8.75+0.6* | 13.0+1.22
10 | m-CPP + Diazepam(0.5) | 22.25+8.32 254095 | 7.540.64 | 2.2540.25

11 | m-CPP + Diazepam (1) | 21.75%4.80 2.25:047 | 4.25%0.85 | 0.75£0.47
12 | m-CPP + Diazepam (2) | 36.75+4.80 1756047 | 605141 | 2.7550.47
13 | m-CPP + Diazepam (4) | 63.75t18.15 | 4.7562.92 | 5.2542.65 | 10.5%5.35
14 | m-CPP + Diazepam (8) | 147.0850.55% | 4.5£1.6 525¢1.79 | 182%6.7%
15 | m-CPP + Diazepam (16) | 51.0£8.02 45:064 | 725¢1.03 | 7.25%125

F (14, 60) 439 134 2.00 3.1

n=3, Valueé are mean + SEM. *P< (.05, as compared to vehicle (ANOVA followed by -

Dunnett’s test). O.A= Open arm, C.A= Closed arm

EAF- Ethyl acetate fraction of methanolic extract Trigonella foenum graecum seeds

Observation: An inverse “U” dose response [N] curve was obtained in time spent in open

arm parameter with increasing dose of EAF.
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Table 28

Effect of ME, EAF, MF, PPE and KGE on Lithium sulphate (200 mg/kg, i.p) induced head

twitches in rats
S.No Treatment (mg/kg) Number of head twitches
1 Vehicle 174120
2 ME (100) 11.5 £ 2.56*
3 EAF (30) 1+£0.31*
4 MF (30) 6 +0.70%
5 PPE (30) 11 £0.50*
6 KGE (30) T£021%

n = 5, Values are mean + SEM. *P< 0.05, as compared to vehicle (ANOVA followed by

Dunnett’s test).

ME - Methanolic extract of fenugreek seeds
EAF- Ethyl acetate fraction of methanolic extract of Trigonella foenum graecum seeds
MF — Methanol fraction of methanolic extract of Trigonella foenum graecum seeds

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots
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Table 29

Effect of PPE and KGE on Pentobarbitone (40 mg/kg, i.p) induced sleep time in mice

S.No .| Treatment (mg/kg) Sleep time (min)
1 Vehicle 123 + 8.20

2 , PPE (30) 256 +24.62 *

3 KGE (30) 276 £21.20 *

n = 5, Values are mean + SEM. *P< 0.05, as compared to vehicle (ANOVA followed by

Dunnett’s test).

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes

KGE - Ethanolic extract of Korean ginseng roots
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Effect of ME (30 mg/kg) on vascular reactivity to various agonists
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Figure 11a: Effect of ME (30 mg/kg) on vascular reactivity to various agonists in acute
studies. Mean change in  blood pressure (mmHg) before (1,2) and after (4,5) iv
administration of (3)- ME (30 mg/kg). (1,4)- m-CPP (100 pg/kg, i.v); (2,5)- 5-HT (2 pg/ke,
i.v). *P<0.05 when compared to the similar previous groups. All values are expressed as

mean + SEM. Vertical lines represent SEM, n=5.

= Rise in blood pressure
[[] =Fallinblood pressure

ME- Methanolic extract of Trigonella foenum graecum seeds
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Tracing 11b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120 mg/100
gni)us'ing UGO Basile-Two Channel blood pressure recorder before (1,2) and after (4,5) i.v
administration of (3)- ME (30 mg/kg). (1,4)- 5-HT 2 pg/kg, i.v); (2,5)- m-CPP (100 pg/kg,

i.v).

Observaﬁon: A reduction in blood pressure response was noted in (4)- 5-HT (2 pg/ke, i.\}) |
and (5)- m-CPP (100 pg/kg, i.v) after (3)- ME (30 mg/kg, i.v) administration.
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. Effect of MF(10 mg/kg) on vascular reactivity te various agonists
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Figure 12a: Effect of MF (10 mg/kg) on vascular reactivity to various agonists in acute
studies. Change in_ mean blood pressure (mmHg) before (1-5) and after (7-11) iv
administration of (6)- MF (10 mg/kg). (1,7)- Adr (1 pg/kg, iv); (2,8)- NA (Ipglks, iv);
(3,9)- PhE (1pgkg, iv); (4,10)- 5-HT (Ipgkg, iv); (5, 11)- m-CPP (100 pg/kg, iv).
*P<0.05 when compared to the similar previous groups. All values are expressed as mean +

SEM. Vertical lines represent SEM, n=5.

5] = Rise in blood pressure
[[] =Fallinblood pressure

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Tracing 12b: Tracing of arterial blood pressure of anaesthétized rat (urethane 120 mg/100
gm) using UGO Basile-Two Channel blood pressure recorder before (1-5) and after (7-11)
i.v administration of (6)- MF (10 mg/kg). (1,7)- Adr (1pg/kg, i.v); (2,8)- NA (1ug/ke, i.v);
(3.9)- PhE (1pg/kg, i.v); (4,10)- 5-HT (1pg/kg, i.v); (5,11)- m-CPP (100 pg/kg, i.v).

Observation: A reduction in blood pressure responée was noted in (10)- 5-HT (1 pg/kg, i.v)
and (11)- m-CPP (100 pg/kg, i.v) after (6)- MF (10 mg/kg, i.v) administration.
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Effect of MF (10mg/kg) on various doses of 5S-HT

100

(mmHg)

Change in mean blood pressure

- Figure 13a: Effect of MF '(‘10 mg/kg) on vascular reactivity to various doses of 5-HT in
acute studies. Change in mean blood pressure (mmHg) before (1-3) and after (5-7) iv
administration of (4)- MF (10 mg/kg). (1,5)- 5-HT (1 pg/kg, i.v); (2,6)- 5-HT (3 pg/keg, iv;
(3,7)- 5-HT (10 pg/kg, i.v). *P<0.05 when compared to the similar previous groups.v All

values are expressed as mean = SEM. Vertical lines repi'esent SEM, n=3.

] =Rise in blood pressure
[[] =Fallinblood pressure

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Tracing 13b: Tracing of arterial blood pressure of anaestheﬁzed rat (urethane 120 mg/100
gm) using UGO Basile-Two Channel blood pressure recorder before (1-3) and after (5-7) i.v
administration of (4)- MF (10 mg/kg). (1,5)- 5-HT (1 pg/kg, i.v); (2,6)- 5-HT (3 pgke,
i.v); (3,7)- 5-HT (10 pg/kg, i.v).

.Observation: A reversal in blood pressure response was noted in (5)- 5-HT (1 pg/kg, i.v) and
(6)- 5-HT (3 pg/kg, i.v) after (3)- MF (10 mg/kg, i.v) administration.
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Effect of Ketanserin (0.01 mg/kg) on 5-HT
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Figure 14a: Effect of Ketanserin (10 pg/kg, i.v.) on vascular reactivity to various doses of
5-HT. Mean change in blood pressure (mmHg) before (1,2) and after (4,5) i.v administration
of (3)- Ketanserin (10 pgkg). (1,4)- S5-HT (1 pg/kg, iv); (2,5)- 5-HT (3 pgikg, iv).
*P<0.05 when compared to the similar previoﬁs groups. All values are expressed as mean =
SEM. Vertical lihes represent SEM, n=5. |

] =Rise in blood pressure
[] =Fallinblood pressure
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Tracing 14b: Tracing of arterial blood pfessure of anaesthetized rat (urethane 120 mg/100
gm) using UGO Basile-Two Channel blood pressure recordér before (1,2) and after (4,5) i.v
administration of (3)- Ketanserin (10 pg/kg). (1,4)- 5-HT (1 pg/kg, i.v); (2,5)- 5-HT
Gugike, iv). | |

Observation: A blockadé in bldod pressure response was noted in (4)- 5-HT (1 pg/kg, i.v)
and (5)- S-HT (3- pg/kg, i.v) gfter (3)- Ketanserin (10 pg/kg, i.v) administration.
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Effect of PE (10 mg/kg) on vascular reactivity to various agonists
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Figure 15a: Effect of PE (10 mg/kg) on vascular reactivity to various agonists in acute
studies. - Change in mean blood ﬁressure (mmHg) before (1-4) and after (6-9) iv
administration of (5)- PE (10 mg/kg). (1,6)- Adr (lpé/kg, i.v); (2,7)- NA (1ugkg, i.v); (3,8)-
PhE (1pg/kg, i.v); (4,9)- 5-HT (1pg/kg, i.v). *P<0.05 when compared to the similar previous

groups. All values are expressed as mean + SEM. Vertical lines represent SEM, n=5.

@] =Rise in blood pressure
[[] =Fallinblood pressure

PE- Pet ether extract of Zingiber officinale
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Tracing 15b:: Tracing of arterié,l blood pressure of anaesthetized rat (urethane 120 mg/100
gm) using UGO Basile-Two Channel blood pressure recorder before (1-4) and after (6-9) i.v
administration of (5)- PE (10 mg/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/kg, i.v); (3,8)-
PhE (1pg/kg, i.v); (4,9)- 5-HT (1pg/kg, i.v).

Observation: A reduction in blood pressuré response was noted in (6)- Adr (1ug/kg, i.v); (7)-

NA (1pg/kg, i.v); (8)- PhE (1pg/kg, i.v); (9)- 5S-HT (1pg/kg, i.v) after (5)- PE (10 mg/kg, i.v)
administration.
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Effect of TF (3 mg/kg) on vascular reactivity to various
agonists

(mmHg)

Change in mean blood pressure

Figure 16a: Effect of TF (3mg/kg) on vascular reactivity to various agonists in acute studies.
Change in mean blood pressure (mmHg) before (1-4) and after (6-9) i.v administration of
(5)- TF (3 mg/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/kg, iv); (3,8)- PhE (1pg/kg, i.v);
4,9)- 5-HT (1 ug/kg, i.v). *P<0.05 when compared to the similar previous groups. All values

are expressed as mean = SEM. Vertical lines represent SEM, n=5.

@] =Rise in blood pressure

[0 =Fallin blood pressure

TF- Toluene fraction of Petroleum ether extract of Zingiber officinale
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Tracing 16b: Tracing of arterial blood pressure of anaeéthetized rat (urethane 120 mg/100
gm) using UGO Basile-Two .Chénnel blood pressure recorder before (1-4) and after (6-9) i.v
édﬁlinistration of (5)- TF (3 mg/kg). (1,6)- Adr (ng/kg, iv); (2,7)- NA (1pg/kg, i.v);A 3.8)-
PLE (1pglkg, i.v); (4,9)- 5-HT (lpglkg, i.v).

Obéervation: A .reduction in blood pressure reSponse was noted in (6)- Adf (1pg/ke, i.\}); - -
NA (Ipg/kg, i.v); (8)- PhE (1ug/kg, i.v) after (5)- TF (3 mg/kg, i.v) administration.

| | - 136



Effect of Ondansetron (1mg/kg) on vascular reactivity to various
drugs

(mm Hg)

Change in mean blood pressure ‘

Figure 17a: Effect of Ondansetron (1mg/kg) on vascular reactivity to various agoniéts.
Change in mean blood pressure (mmHg) before (1-4) and after (6-9) i.v administration of
(5)- Ondansetron (Img/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/keg, i.v); (3,8)- PhE
(1pg/kg, iv); (4,9)- 5-HT (1pg/kg, i.v). *P<0.05 when compared to the similar previous

groups. All values are expressed as mean + SEM. Vertical lines represent SEM, n=5.

_ | =Rise in blood pressure

[[] =Fallinblood pressure
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Traéihg 17b:.Tracing of arterial blood pressin‘e of anaesthetized rat (urethane 120 nig/ 100

gm) using UGO Basile-Two Channel blood pressure recorder before (1-4) and after (6-9) i.v
administration of (5)- Ondansetron (lvmg/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/ke,
i.v); (3,8)- PhE (1pg/kg, i.v); (4,9)- 5-HT (1pglkg, iv).

Observation: A reduction in blood pressure response was noted in (6)- Adr (1pg/kg, i.v); '(7)5_
NA (1pg/kg, i.v); (8)- PhE (1pg/kg, i.v) after (5)- Ondansetron (1 mg/kg, i.v) administration.
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Effect of PPE (3 mg/kg) on vascular reactivity to various agonists
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Figure 18a: Effect of PPE (3mg/kg) on vascular reactivity to various agonists. Changé in
mean blood pressure (mmHg) before (1-4) and after (6-9) i.v administration of (5)- PPE (3
mg/kg). (1,6)- Adr (1pg/ke, i.v); (2,7)- NA (1pg/kg, i.v); (3,8)- PhE (1pg/kg, i.v); (4,9)- 5-
HT (1pg/kg, i.v). ¥P<0.05 when compared to the similar previous groups. All values are

expressed as mean + SEM. Vertical lines represent SEM, n=5.

7] =Rise in blood pressure
[ =Fallinblood pressure

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng thizomes
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Tracing 18b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120 mg/100
gm) using UGO Basile~Two Channel blood pressure recorder before (1-4) and after (6-9) i.v
administration of (5)- PPE (3 mg/kg). (1,6)- Adr (Ipg/kg, i.v); (2,7)- NA (lug/kg, iv);
(3,8)- PhE (1pg/kg, i.v); (4,9)- 5-HT (1pg/kg, i.v). - ' ‘

Observation: A reduction in blood préssure response was noted in (6)- Adr (1pg/kg, i.v); 9)-
5-HT- (1pg/kg, i.v) after (5)- PPE (3 mg/kg, i.v) administration.
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Effect of KGE (3 mg/kg) on vascular reacfivity to various agonists
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Figure 19a: Effect of KGE (3mg/kg) on vascular reactivity to various agonists. Change in
méan Blood pressure (mmHg) before (1-4) and after (6-9) i.v administration 6f (5)-KGE (3
mg/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/kg, i.v); (3,8)- PhE (1pg/keg, i.v); (4,9)- 5-
HT (1pg/kg, i.v). *P<0.05 when compared to the similar previous groups. All values are

expressed as mean = SEM. Vertical lines represent SEM, n=5.

] =Rise m blood pressure
[[] =Fallinblood pressure

KGE - Ethanolic extract of Korean ginseng roots
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Tracing 19b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120 mg/100
gm) using UGO Basile~Two Channel blood pressure recorder before (1-4) and after (6-9) i.v
administration of (5)- KGE (3 mg/kg). (1,6)- Adr (1pg/kg, i.v); (2,7)- NA (1pg/kg, i.v);
(3,8)- PhE (1pg/kg, i.v); (4,9)- 5-HT (1pg/kg, i.v).

Observatioh: A reduction in blood pressure response was noted in (6)- Adr (1ug/kg, i.v); (9)-
5-HT- (1pg/kg, i.v) after (5)- KGE (3 mg/kg, i.v) administration.
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Figure 20: Time course (weekly) of changes in systolic blood pressure (mmHg) during 5
weeks treatment schedule in Sham control, DOCA, ME-30+DOCA, ME-30, MF-15 +DOCA,
MF-15 treated groups. *P<0.05 when compared to sham control group. ‘

#P<0.05 when compared to DOCA hypertensive rats. All values are expressed as mean =

SEM. Vertical lines represent SEM, n=6.
SBP- Systolic bloodpressure

ME- Methanolic extract of Trigonella foenum graecum

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Figure 21a: Chaﬁge in mean blood pressure to Noradrenaline (1 pM/kg, i.v; 2 uM/kg, i.v) in
(1)~ Sham control, (2)- DOCA, (3)- ME-30+DOCA, (4)- ME-30, (5)- MF-15 +DOCA, (6)-
MF-15 treated groups after completion of 4-week treatment schedule. *P<0.05 when
compared to sham control rats. All values are expressed as mean + SEM. Vertical lines

represent SEM, n=6.
BP- Blood pressure

ME- Methanolic extract of Trigonella foenum graecum

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Figure 22a: Change in mean blood pressure to Adrenaline (1 pM/kg, i.v; 2 uM/kg, i.v) in
(1)- Sham control, (2)- DOCA, (3)- ME-30+DOCA, (4)- ME-30, (5)- MF-15 +DOCA, (6)-
MF-15 treated groups after completion of 4-week treatment schedule. *P<0.05 when

compared to sham control rats. All values are expressed as mean + SEM. Vertical lines
represent SEM, n=6. ‘

BP- Blood pressure

ME- Methanolic extract of Trigonella foenum graecum

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Figure 23a: Change in mean blood pressure to 5-HT (1 uM/kg, i.v; 2 pM/kg, i.v) in ‘(l)-
‘Sham control, (2)- DOCA, (3)- ME-30+DOCA, (4)- ME-30, (5)- MF-IS +DOCA, (6)- MF-
15 treated groups after completion of 4-week treatment schedule.*P<0.05 when compared to
sham control and #P<0.05. when compared to DOCA hypertensive rats. All values are

exj)ressed as mean = SEM. Vertical lines represent SEM, n=6.

BP- Blood pressure
ME- Methanolic extract of Trigonella foenum graecum

MF- Methanolic fraction of methanolic extract of Trigonella foenum graecum
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Tracing 21b, 22b, 23b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120
mg/100 gm) using BIOPAC Data Acquisition System (BIOPAC MP30 SYSTEM,V USA)
blood pressure recorder after intravenous administration of [1,8]-noradrenaline (1, 2 QM/kg);
[2,9]-adrena1if1e (1, 2 pM/kg); [3,10]-phenylephrine (1, 2 pM/kg); [4,11]-angiotensin-II (25,
50 nM/kg); [5,12]- 5-Hydroxy tryptamine (1, 2 pM/kg); [6,13]- m-CPP (1, 2 uM/kg); and -
[7,14]- isoprenaline (1, 2 pM/kg) in (A) Sham operated control rats, (B) DOCA-salt
hypertensive rats, (C) ME (30 mg/kg) treated DOCA hypertensive rats (D) ME (30 mg/kg)
treated control rats (E) MF (15 mg/kg) treated DOCA hypertensive rats (F) MF (15 mg/kg)
treated control rats. [1-7]= (1 uM/kg); [8-14}= (2 uM/kg).
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hypertensive rats after [5,12]- 5-HT (1, 2 pM/kg, i.v) administration.
3) A reduction in blood prejssufe response was noted in (E)- MF (15 mg/kg) treated DOCA

1) A rise in blood pressure response wés noted in (B)- DOCA salt hypertensive rats after
- hypertensive rats after [5,12]- 5-HT (1, 2 uM/kg, i.v) administration.

\ [1,8]- noradrenaline (1, 2 pM/kg, i.v); [2,9]- adrenaline (1, 2 pM/kg, i.v);vand [5,12]- 5-

" HT (1, 2 pM/kg, i.v) administration, '
2) A reduction in blood pressure response was noted in (C)- ME (30 mg/kg) treated DOCA

- Observation:
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Figure 24: Time course (weekly) changes in Systolic blood pressure (mmHg) during 6
weeks in Control, F-10, F-10+ME-100, ME-100 treated groups. **P<0.01, ***P<0.001 when
compared to control rats. #P<0.05 when compared to fructose hypertensive rats. All values

are expressed as mean + SEM. Vertical lines represent SEM, n=6
SBP- Systolic blood pressure

F-10- Fructose (10% solution)

ME- Methanolic extract of Trigonella foenum graecum seeds
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Figure 25a: Change in mean blood pressure to 5-HT (1 pM/kg, i.v; 2 uM/kg, i.v) in (1)-
Control, (2)- F-10, (3)- F-10+ME-100, (4)- ME-100 treated groups after completion of 6-
week treatment schedule. ¥*P<0.05 when compared to control rats. #P<0.05 when compared
to fructose hypertensive rats. All values are expressed as mean + SEM. Vertical lines

represent SEM, n=6
BP- Blood pressure

ME- Methanolic extract of Trigonella foenum graecum
F-10-Fructose (10%)
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Tracing 25b: Trécing of arterial blood pressure of anaesthetized rat (urethane 120 mg/100
gm) using UGO Basile-Two Channel blood pressure recorder after intravenous
administration of Noradrenaline (1, 2 pM/kg), Adrenaline (1, 2 uM/kg), Phenylephrine (1, 2
uM/kg), S-Hydroxytryptamine (1, 2 uM/kg), m-CPP (1, 2 pM/kg), Isoprenaline (1, 2 uM/kg)
and Angiotensin-II (25, 50 nM/kg) of (A) control group, (B) fructose (10%) fed group, (C)
ME (100 mg/kg) treated fructose (10%) fed group and (D) ME (100 mg/kg) treated group

after completion of 6-week treatment schedule.

A)
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Observation:

1) A rise in blood pressure response was noted in (B)- fructose (10%) fed rats after 5-HT (1,
2 uM/kg, i.v) administration.

2) A reduction in blood pressure response was noted in (C) ME (100 mg/kg) treated
fructose (10%) fed rats after 5S-HT (1, 2 uM/kg, 1.v) administration.
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Figure 26: Time course (weekly) of changes in mean arterial pressure (mmHg) during 5
weeks in Sham control, PE-50, TF-10, DOCA, DOCA +PE-50, DOCA +TF-10 treated
groups after completion of 4-week treatment schedule. *P<0.05 when compared to sham
control group. #P<0.05 when compared to DOCA hypertensive rats. All values are expressed

as mean + SEM. Vertical lines represent SEM, n=5.
SBP- Systolic Blood Pressure

PE- Pet ether extract of Zingiber officinale

TF- Toluene fraction of Petroleum ether extract of Zingiber officinale
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Adrenaline

Chaxige in mean blood pressure

Figure 27: Chénge in mean blood pressure (mmHg) to Adrenaline (0.5 pg/kg, i.v) in (1)-
Sham control, (2)-PE-50, (3)-TF-10, (4)-PPE- 30,(5)- KGE-30, (6)—DOCA, (7)-DOCA +PE-
50, (8)-DOCA +TF-10, (9)-DOCA + PPE-30, (10)- DOCA + KGE-30 treated groups after
completion of 4-week treatment schedule. *P<0.05 when compared to sham control. All

values are expressed as mean + SEM. Vertical lines represent SEM, n=5.

= Rise in blood pressure

PE- Pet ether extract of Zingiber officinale
TF- Toluene fraction of Petroleum ether extract of Zingiber officinale
PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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Figure 28: Change in mean blood pressure (mmHg) to Noradrenaline (0.5 pg/kg, i.v) in (1)~
Sham control, (2)-PE-50, (3)-TF-10, (4)-PPE- 30,(5)- KGE- 30, (6)-DOCA, (7)-DOCA+PE-
50, (8)-DOCA+TF-10, (9)-DOCA+ PPE-30, (10)- DOCA+KGE-30 treated groups after
completion of 4-week treatment schedule. *P<0.05 when compared to sham control. All

values are expressed as mean = SEM. Vertical lines represent SEM, n=5.

= Rise in blood pressure

PE- Pet ether extract of Zingiber officinale
TF- Toluene fraction of Petroleum ether extract of Zingiber officinale
PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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5-HT

Change in mean blood pressure

Figure 29a: Change in mean blood pressure (mmHg) to 5-HT (0.5 pg/kg, i.v) in (1)-Sham
control, (2)-PE-50, (3)-TF-10, (4)- DOCA, (5)-DOCA +PE-50, (6)-DOCA +TF-10 treated
groups after completion of 4-week treatment schedule. *P<0.05 when compared to sham
control and #P<0.05 when compared to DOCA hypertensive rats. All values are expressed as
mean + SEM. Vertical lines represent SEM, n=5.

-1 =Rise in blood pressure
[] =Fallinblood pressure

PE- Pet ether extract of Zingiber officinale

TF-Toluene fraction of Petroleum ether extract of Zingiber officinale
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S5-HT

(mmHg)

Change in mean blood pressure

Figure 30a: Change in mean blood pressure (mmHg) to 5-HT (0.5 pg/kg, i.v) in (1)-Sham
control, (2)-PPE- 30, (3)-KGE- 30, (4)- DOCA, (5)-DOCA +PPE-30, (6)-DOCA +KGE-30
treated groups after completion of 4-week treatment schedule. *P<0.05 when compared to
sham control and #P<0.05 when compared to DOCA hypertensive rats. All values are

expressed as mean = SEM. Vertical lines represent SEM, n=5.

=Rise in blood pressure
[] =Fallinblood pressure

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;'

KGE - Ethanolic extract of Korean ginseng roots
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PBG

60

Change in mean blood pressure (mmHg)

Figure 31a: Change in mean blood pressure (mmHg) to Phenylbiguanide (PBG-0.5 pg/kg,
i.v) in (1)-Sham cbntrol, (2)-PE-50, (3)-TF-10, (4): DOCA, (5)- DOCA +PE-50, (6)-DOCA
+TF-10 treated groups after completion of 4-week treatment schedule.

*P<0.05 when compared to sham control and #P<0.05 when compared to DOCA

hypertensive rats. All values are expressed as mean + SEM. Vertical lines represent SEM,

n=3.

71 =Rise in blood pressure
[[] =Fallin blood pressure

PE- Pet ether extract of Zingiber officinale

TF-Toluene fraction of Petroleum ether extract of Zingiber officinale
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Tracing 29b, 30b, 31b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120

mg/100 gm) using UGO Basile-Two Channel blood pressure recorder after intravenous
administration of 5-HT (0.5 ug/kg), PBG (0.5 pg/kg) in (A) Sham control, (B) U.N + PE,
(O) UN + TF, (D) UN + KGE, (E) UN + PPE, (F) UN + DOCA, (G) UN + DOCA + TF,
(H) UN + DOCA + PE, (I) UN + DOCA + KGE, (J) UN + DOCA + PPE groups after

completion of 4-week treatment schedule.

A B C D
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Observation:

1)‘A reduction in blood pressure response was noted in (B) UN + PE, (C) UN + TF, (D)
UN + KGE, (E) UN + PPE, (G) UN + DOCA + TF, () UN + DOCA + PE, (I) UN +
DOCA +KGE, (J) UN + DOCA + PPE groups after 5-HT (0.5pg/kg, i.v.) administration.

2) A reduction in blood pressure response was noted in (B) UN + PE, (C) UN + TF, (G)
UN + DOCA + TF, () UN + DOCA + PE groups after PBG (0.5 pglke, iv.)
administration. |
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Figure 32: Time course (weekly) of changes in mean arterial pressure (mmHg) during 5
weeks in Control, Fructose (10%), F (10%) +PE-50, F (10%) + PPE- 30, F (10%) + KGE-30
treated groups. *P<0.05 when compared to control group. #P<0.05 when compared to F(10%)

rats. Vertical lines represent SEM, n=5.

SBP= Systolic blood pressure
F (10%)= Fructose (10% solution)

PE- Pet ether extract of Zingiber officinale

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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Figure 33a: Change in mean blood pressure to 5-HT (0.5 pg/kg, i.v) in (1)-Control,

(2)- Fructose (10%), (3)- F (10%) +PE-50, (4)- F (10%) + PPE- 30, (5)- F (10%) + KGE-30
treated groups after completion of 5-week treatment schedule.*P<0.05 when compared to
control group after completibn of 5-week treatment schedule. #P<0.05 when compared to F
(10%) rats. All values are expressed as mean + SEM. Vertical lines represent SEM, n=3.

=] =Rise in blood pressure
[[] =Fallinblood pressure

B.P- Blood Pressure
PE- Pet ether extract of Zingiber officinale
PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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Fi’gure‘ 34a: Change in mean blood pressure (mmHg) to Phenylbiguanide (PBG- 0.5ug/kg,
i.v) in (1)- Control, (2)- Fructose (10%), (3)- F (10%) +PE-50, (4)- F (10%) + PPE-30, (5)- F
(10%) + KGE-30 treated groups after completion of 5-week treatment schedule, *P<0.05
when compared to control group. #P<0.05 when compared to F (10%) rats. All values are

expressed as mean + SEM. Vertical lines represent SEM, n=5.

=] =Rise in blood pressure
[] =Fallin blood pressure

B.P- Blood pressure
PE-Pet ether extract of Zingiber officinale
PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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ACh
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Figure 35a: Mean change in blood pressure (mmHg) to Acetylcholine (ACh-0.5ng/kg, i.v)
mn (1)- Control, (2)- Fructose (10%), (3)- F (10%) +PE-50, (4)- F (10%) + PPE- 30, (5)- F
(10%) + KGE-30 treated groups after completion of 5-week treatment schedule. *P<0.05
when compared to control group. #P<0.05 when compared to F (10%) rats. All values are
expressed as mean + SEM. Vertical lines represent SEM, n=5.

[] =Fallmblood pressure

BP- Blood Pressure
PE-Pet ether extract of Zingiber officinale

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;
KGE - Ethanolic extract of Korean ginseng roots
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Tracing 33b, 34b, 35b: Tracing of arterial blood pressure of anaesthetized rat (urethane 120
mg/100 gm) using UGO Basile-Two Channel blood pressure recorder after intravenous
administration of 5-HT (0.5ug/kg), PBG (0.5 pgke), ACh (0.5 pg/keg), of (A) control group,
(B) fructose (10%) group, (C) fructose (10%) +KGE (30 mg/kg) group (D) fructose (10%) +
PE (50 mg/kg) and (E) fructose (10%) + PPE (30 mg/kg) treated group after completion of 5-
week treatment schedule.
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Observation:

1) A reduction in blood pressure response was noted in (C) fructose (10%) +KGE (30 mg/kg)
group (D) fructose (10%) + PE (50 mg/kg) and (E) fructose (10%) + PPE (30 mg/kg) treated
group after after 5-HT (0.5 pg/kg, i.v.) administration

2) A reduction in blood pressure response was noted in (D) fructose (10%) + PE (50 mg/kg)
treated group after after PBG (0.5 ug/kg, i.v.) administration

3) A reduction in blood pressure response was noted in (C) fructose (10%) +KGE (30 mg/kg)
group and (E) fructose (10%) + PPE (30 mg/kg) treated group after ACh (0.5 pgkg, i.v.)
administration
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Figure 36: Time course (weekly) of changes in mean arterial pressure (mmHg) during 5
weeks in Sham control, KGE- 30, PPE- 30, DOCA, DOCA + PPE-30, DOCA + KGE- 30
treafed groups after completion of 4-week treatment schedule. ¥*P<0.05 when compared to
sham control group. #P<0.05 when compared to DOCA hypertensive rats. All values are

expressed as mean = SEM. Vertical lines represent SEM, n=5.

SBP-Systolic Blood Pressure

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korean ginseng roots
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Effect of ME-100 on CDRC of 5-HT on isolated rat fundus
strip N
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Fig.‘37a: Effect of ME-100 on CDRC of 5-HT on isolated rat fundus strip in Control, F-10,
F-10+ME-100, and ME-100 after cémpletion of 6- week treatment schedule.

$P<0.001 when compared tb control rats. @P<0.001 when compared to fructose
hypertensive rats. All values are expreésed as mean = SEM. Vertical lines represent SEM,

n=6.
CDRC- Concentration dose response curve

F-10- Fructose (10% solution)

ME- Methanolic extract of Trigonella foenum graecum seeds
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Tracing 37b: Tracing of Cumulative dose response curve (CDRC) of 5-HT on isolated rat
stomach fundus strip using UGO BASILE-Two Channel recorder in A) control rats B)
fructose hypertensive rats C) ME-100+fructose rats and D) ME-100 after completion of 6-

week treatment schedule.

A)
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Observation: Suppression of CDRC of 5-HT using rat fundus strip in C) ME-100 + fructose
rats and D) ME-100 groups
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Effect of PE , PPE and KGE on CDRC of 5-HT in isolated rat
fundus strip '
—&— Fructose (10%) —&— Control ~&x—F (10%) + PE (50)
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1=10.88, 2=10.51, 3= 10.25, 4= 10.04, 5= 9.7, 6= 9.55, 7= 9.26,8= 8.95, 9= 8.65

Figuré 38a: Effect of PE-50, PPE-30 and KGE;BO on CDRC of 5-HT on isolated rat fundus
strip in Control, Fructose (10%), F (10%) +PE-50, F (10%) + KGE- 30, F (10%) + PPE- 30
treated groups after completion of 5-week treatment schedule. *P<0.05 when compared to
control group. #P<0.05 when cbmpared to F (10%) rats. All values are expressed as mean =+
SEM. Vertical lines represent SEM, n=5.

CDRC- Cumulative dose response curve

F-Fructose

PE- Pet ether extract of Zingiber officinale

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng rhizomes;

KGE - Ethanolic extract of Korearn ginseng roots
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Tracing 38b: Tracing of Cumulative dose response curve (CDRC) of 5-HT on isolated rat
fundus strip using UGO BASILE- Two Channel recorder in (A) Control, (B) Fructose (10%),
(C) F (10%) +PE-50, (D) F (10%) + KGE- 30, (E) F (10%) + PPE treated groups after
completion of 5-week treatment schedule.

Observation: Suppresion of CDRC of 5-HT using rat fundus strip in C) F (10%) +PE-50, (D)
F (10%) + KGE- 30, (E) F (10%) + PPE- 30 groups.
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Figure 39: Change in mean blood coagulation time (sec) in (1)- Control, (2)- F-10, (3)- F-
10+ME-100, (4)- F-10+PE-50, (5)- F-10+KGE-30, (6)- F-10+PPE-30 after completion of 5-
week treatment schedule in Fructose hypertension model. *P<0.05 when compared to control
rats; #P<0.05 when compared to fructose hypertensive rats. All values are expressed as mean

+ SEM. Vertical lines represent SEM, n=5.

F-10= Fructose (10%)

ME- Methanolic extract of Trigonella foenum graecum seeds

PE- Pet ether extract of Zi‘ngiber officinale

PPE - n-butanol fraction of ethanol extract of Panax pseudoginseng thizomes

KGE - Ethanolic extract of Korean ginseng roots

175



Figure: 40
GC-MS Chromatogram of TF
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Figure: 41
LC-MS chromatogram of PPE
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