CHAPTER IV

RESULTS

Subacute effects of M. citrifolia were investigated on hepatic CYPs and
clinical blood chemistry in rats using an ex vivo model. During the time of treatment,
body weight, food consumption and volume of drinking water were recorded every 5

days. Thirty male Wistar rats complete

0-day treatment. At the time of sacrifice,

liver weighs of all rats were re tion of microsomes.

Effects of M. citrifolia on. @nsumption, liver weight and

relative liver weight
M. citrifolia at 00 mg/kg/days orally for 30

days) used in this st f St ody weight (Figure 4.1), food

consumption (Figure 4 ‘ ‘ erminal body weight, liver

weight and relative liver

Effects of M. citrifolia on alini ;‘_, dih 1atology

Serum and whole B ere measured for clinical blood
chemistry and hematology, resj e exposure (30 days) of oral 600
and 1200 mg/kg/d ---—---——--------»——--—;—--——---—----—, ------ Zaqy significant effects on
these following par \ .5), ALP (Figure 4.6),

total and direct bilirabin (Figure 4.7), BUN ( (Figure 4% , SCr (Figure 4.9), total
chloresterol ﬁ Fi 5 , glucose (Figure
4.13), sodmmﬁﬁ 4 T[:&ITT ﬂ Ejﬁiﬂri (Figure 4.16), Hb
(Figure 4. 18 ﬁje C ﬁ* igure 4.20),
ot G bfa i gl bt R

Effects of M. citrifolia on hepatic CYPs

Subacute exposure (30 days) of M. citrifolia at 600 and 1200 mg/kg/day to
rats did not cause any significant changes of total CYP contents (Figure 4.22). M.
citrifolia at the dosage of 1200 mg/kg/day demonstrated a significant (p<0.05)
reduction of ethoxyresorufin O-dealkylase (EROD) activity which represented the

activity of CYP1A1 (Figure 4.23). M. citrifolia at both dosages used in this study
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demonstrated no significant effects on activities of methoxyresorufin O-dealkylase
(MROD) which represented the activity of CYP1A2, benzyloxyresorufin O-dealkylase
(BROD) & pentoxyresorufin O-dealkylase (PROD) which represented the activity of
CYP2B1/2B2 (Figure 4.24-4.26) as well as aniline 4-hydroxylase which represented
the activity of CYP2E1 (Figure 4.27). CYP3A activity was examined using the rate of
erythromycin N-demethylation reaction. No significant effects of M. citrifolia were

found on CYP3A activity (Figure 4.28).in both treatment groups as compared to the

control group.
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Figure 4.1 Subacute e ~ weight of rats

1 ml/kg/day distilled wate day of M. citrifolia (M-group

I & M-group I, respectivel 0 days. The individual mark

represented the mean of bo er r bar of SEM (n = 10). One-way
| 24
ANOVA and Student-Newman- ' Ised for statistical comparisons at a

significant level of p <,0.0
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Figure 4.2 Subacute effg food consumption of rats

1 mi/kg/day distilled wate day of M. citrifolia (M-group
I & M-group I, respectively, fvafeigive 0 days. Food consumption
of each rat was recorde e :'j Thel dividual mark represented mean of
food consumption per day ith re=ciase SEM (n=10). One-way ANOVA and
Student-Newman-Keuls te i6re tsed (for omparisons at a significant

¥

level of p < 0.05.
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Figure 4.3 Subacute effg ater consumption of rats

1 ml/kg/day distilled wate Q0 da'y of M. citrifolia (M-group

| & M-group I, respectivelyfware giv ‘a‘\ 30 days. Water consumption

of each rat was recorded e
| |
volume of drinking water per da '=’-E“--._-'_:_—; ar of SEM (n=10). One-way ANOVA

idual mark represented mean of

and Student-Newman-Keulsste: (A Stieal comparisons at a significant

level of p < 0.05. 7 Y]
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Figure 4.4 Subacute e l
1 ml/kg/day distilled wa oy, 300/ahd 1 2 /kg/day M. citrifolia (M-group |
& M-group 11, respeotively Poff - ats for 30 days. Serum samples were
determined for SGOT con G f:} 'u bar represented mean of SGOT
concentrations with an error bDar=o 10). One-way ANOVA and Student-

Newman-Keuls test-were atistice ns at-a significant level of p <

0.05. [+ Y
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Figure 4.5 Subacute effg
1 ml/kg/day distilled wate tol) 20 \ y/day M. citrifolia (M-group |
& M-group Il, respectively Wefe ¢ en ¢ ? ats for 30 days. Liver microsomes

were determined for SGF 2 individual bar represented mean of

ks - 2
SGPT concentrations with an er :"—:.:‘:;;yé'i 0). One-way ANOVA and Student-

LA

Newman-Keuls test were ons at.a significant level of p <

0.05. T Y
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Figure 4.6 Subacute effg€

1 mi/kg/day distilled wate ~ M. citrifolia (M-group |

& M-group I, respectively 0 days. Liver microsomes

s |
B

NER
R, 8- ¥
oA

e T

were determined for ALP Congentra dividUal bar represented mean of ALP
AT
. : J L el .
concentrations with an error D& of-SEM- 0). One-way ANOVA and Student-

Newman-Keuls test were used Tor statistice ons at.a significant level of p <

0.05. | e Iri

™ ™
. LL[ ¥

AULININTNEINS
ARIAATAUNM TN



61

a Total bilirubin

Serum total bilirubin (mg/dl)

-groug

""-uw,y/ ”

Serum direct bilirubin (mg/dl)

-

-

Figure 4.7 ’,.r Otél and direct bilirubin

1 mi/kg/day distilled water (Control), 600 and 1200 mg/kg#day M. citrifolia (M-group |

& M-group Il, r ctiv, I‘) fere gi Ig i S..Serum samples were
determined fo@ylai aﬁﬂiﬂ rﬁ ﬂﬁn j’ions. The individual
bar represen mean_of serum ilfu in conce ions with_an @efor bar of SEM
(n=1oﬂvﬁ§ aﬁﬂiﬁuﬂﬁﬂﬁm&:l ae r statistical

comparisons at a significant level of p < 0.05.
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Figure 4.8 Subacute e ; . "BUN

1 ml/kg/day distilled wate /kg/day M. citrifolia (M-group |

& M-group I, respectively \ 30 days. Serum samples were

| d\\

determined for BUN concer o.ﬂ.f.é.‘.: he' id \ bar represented mean of BUN

Noiiinns, < 2
concentrations with an error Dae—otSEM 0). One-way ANOVA and Student-

Newman-Keuls test we oS at-a significant level of p <

0.05. ] ;, 1
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Figure 4.9 Subacute e fts f“m»

1 ml/kg/day distilled wate(Contgo!), 600 & ‘ kg/day M. citrifolia (M-group |
& M-group I, respectivelx) ere qive \ % 80 days. Serum samples were
determined for SCr conce g-_....f" iduc \. par represented mean of SCr
concentrations with an error b 0). One-way ANOVA and Student-
Newman-Keuls test were Atistice s at-a significant level of p <

0.05.
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Figure 4.10 Subacute efiéCtsfof cit ol ‘ N total cholesterol
1 ml/kg/day distilled wateghfCq e 0C a 00 nglkg/day M. citrifolia (M-group |

& M-group Il, respectively) ‘ .l"‘ 30 days. Serum samples were

§,

determined for total chole The Individual bar represented mean

of total cholesterol concentrations_with & ar of SEM (n=10). One-way ANOVA
and Student-Newman-Keuls-te§ gal comparisons at a significant

level of p < 0.05. 7 Y|
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Figure 4.11 Subacute efiCtsfof Oliagfruitiex omHDL-C
1 ml/kg/day distilled wate, ' ‘-" *ﬁ, ‘\ <g/day M. citrifolia (M-group |
& M-group Il, respectively) Weré givena '\\ o days. Serum samples were
determined for HDL-C concentra e idual bar represented mean of HDL-C
concentrations with an error b - 0). One-way ANOVA and Student-
Newman-Keuls test were used’ ftistica ns at-a significant level of p <

0.05.
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Figure 4.12 Subacute gifec

1 ml/kg/day distilled wate to!¥: 60 141200 a M. citrifolia (M-group |
& M-group I, respectively) Were giv L days. Serum samples were
determined for TG con'en ation ._:?sf;f_ jdual’ ba represented mean of TG
concentrations with an error .-'{.t“ . One-way ANOVA and Student-
Newman-Keuls test v [ t6r ons at.a significant level of p <

0.05. > — ._1";
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Figure 4.13 Subacute ¢ vc o0 nN.serum glucose

1 ml/kg/day distilled water (C

<g/day M. citrifolia (M-group |

N #o

C \ 30 days. Serum samples were

n

& M-group I, respectively) o

}i
determined for glucose cogentratitons. ']

¥ ‘r:
glucose concentrations with a --;*"

Student-Newman-Keuls tes ed¢fo omparisons at a significant

j d ual bar represented mean of

SEM (n=10). One-way ANOVA and

level of p < 0.05. ;.— 4
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Figure 4.14 Subacute eifects | i N serum sodium

1 ml/kg/day distilled wate glkg/day M. citrifolia (M-group |

& M-group I, respectlvely) cle give [ 80 days. Serum samples were

-‘J" 1,
determined for sodium con€entratiens 1 individual bar represented mean of

Student-Newman-Keuls te omparisons at a significant

sodium concentrations with a SEM (n=10). One-way ANOVA and

level of p < 0.05.  [% Y]
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Figure 4.15 Subacute efil n.serum potassium

1 ml/kg/day distilled wate J Kg/day M. citrifolia (M-group |

\)

& M-group I, respectively) wer, giveiarallyto sats Q’« days. Serum samples were
determined for potassiuf cghcentrations: individual bar represented mean of

potassium concentrations with AB error bz SEM (n=10). One-way ANOVA and

LW A T

Student-Newman-Keuls te omparisons at a significant

level of p < 0.05. 7 .f"’d
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Figure 4.16 Subacute efjectsio foligdruitie 1 serum chloride

1 ml/kg/day distilled wate g/day M. citrifolia (M-group |

& M-group I, respective y? ~"~ 30 days. Serum samples were
determined for chloride .’ ; 5 __L' ividual bar represented mean of
chloride concentrations with an ek k M (n=10). One-way ANOVA and
omparisons at a significant

level of p < 0.05. [ Y
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Figure 4.17 Subacute ejfé

\
5 {0l \,j days. Whole blood samples

1 ml/kg/day distilled wate tfol); ) u' /day M. citrifolia (M-group |
& M-group I, respectively) ‘
were determined for Hb Congentre = "‘ dividual bar represented mean of Hb

: Hl,
concentrations with an error g ~—~-“—',, 0). One-way ANOVA and Student-

Newman-Keuls test we sons at_a significant level of p <

0.05. .V.; ‘-:'i
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Figure 4.18 Subacute gifectg o

1 ml/kg/day distilled watg - M. citrifolia (M-group |

& M-group Il, respectively) - 80 days. Whole blood samples

were determined for Hct congent ;..f-..'». __ dividual bar representéd mean of Hct
.—:r,r' y
concentrations with an error b FOESEM= 0). One-way ANOVA and Student-

Newman-Keuls test we Ons at-a significant level of p <

0.05. | T3 — ]
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Figure 4.19 Subacute ¢ ton, platelet count

1 ml/kg/day distilled wateg(C 500 and 200 n lkg/day M. citrifolia (M-group |
& M-group 1, respectively) were gi /B Ally fo #ats o 80 days. Whole blood samples

[}

were determined for platélet idual bar represented mean of platelet

counts with an error bar of SEI = ay ANOVA and Student-Newman-

Keuls test were used.for s ignificant level of p < 0.05.
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Figure 4.20 Subacute ejfectsfoiVif citrifc ite ‘on,WBC count
1 mi/kg/day distiled wate(Cgntoly, 600 kg/day M. citrifolia (M-group |

& M-group I, respectively) Werg give 51 80 days. Whole blood samples

were determined for WB ~-\ ar represented mean of WBC
counts with an error bar o ‘. = way ANOVA and Student-Newman-

J /:
Keuls test were used.for ste npar ignificant level of p < 0.05.
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Figure 4.21 Subacute Effe o differential WBCs

1 ml/kg/day distilled water Control 600 and 1200 mg/kg/day M. citrifolia (M-group |

& M-group 11, ﬁ&u«y 6/3 %ﬂ%ﬁ wmﬁ ?hole blood samples

were determine@ffor % differential WBCs The mdrvrdual bar represented mean of %

dlﬁereqwc] ﬁ ﬂjﬂjg )’1 ?mrﬁoﬂ
eosrnoprql witl error bar o 10). One-way A A and Student-

Newman-Keuls test were used for statistical comparisons at a significant level of p <

0.05.
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Figure 4.22 Subacute Gt on rat hepatic total CYP

1
ofitral) 00 & )0} k g/day M. citrifolia (M-group |

& r
; P A , ; :
) were given orallffto ratsifor 30 days. Liver microsomes

contents

1 ml/kg/day distilled water

[

& M-group Il, respective
were determined for total CYP cORteR: ¥ vidual bar represented mean of total

CYP contents with .a . “SEM” dne-way ANOVA and Student-

Newman-Keuls test - Ivf" significant level of p <

0.05.
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Figure 4.23 Subacute act on rat hepatic CYP1A1

activity

\ "
n\\‘«.‘ g/day M. citrifolia (M-group |

1 ml/kg/day distilled water
0 \‘ for 30 days. Liver microsomes

& M-group I, respectively)

were determined for EROD activi fUal bar represented mean of EROD

activity with an erro

-

Keuls test were used 13 sant level of p < 0.05.

\pa EM (n=10). NO ,.’ and Student-Newman-

* p < 0.05 M-Group Il V§ controfe
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Figure 4.24 Subacute
activity
1 mi/kg/day distilled water

& M-group I, respectively)
: r'l-':. :
were determined for MROD f“‘“__'_%.:;: dual bar represented mean MROD

activity with an error, bar.« : =1Q). ANOVA and Student-Newman-

-
£

; e <
Keuls test were use X a level of p < 0.05.
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Figure 4.25 Subacute gife l @Im 2 frulit & on rat hepatic CYP 2B1/2B2
(BROD) activity Lg 3

1 mi/kg/day distilled water {Co, 500 & ) '\H g/day M. citrifolia (M-group |
& M-group I, respective \Were ...‘ 3: o0 rats for 30 days. Liver microsomes

: r'l"'... :
were determined for BROD f““,_'_%.:::
LB,

dual bar represented mean BROD

activity with an error_bar..of ANOVA and Student-Newman-

Keuls test were «i,
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Figure 4.26 Subacute gif€ctg o / 7 1 on rat hepatic CYP 2B1/2B2

(PROD) activity oot \
1 ml/kg/day distilled water gol) 0( »‘_& kg/day M. citrifolia (M-group |
& M-group I, respectiv. 2re_give o rats for 30 days. Liver microsomes
were determined for PRO ac ~The ué ‘bar represented mean PROD

ey
activity with an error bar.e A=10): ANOVA and Student-Newman-

| . ;,m-: level of b < 0.05.
Keuls test were use ( t evel of p < 0.05
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Figure 4.27 Subacute

activity

1 ml/kg/day distilled water

& M-group I, respectiveb e
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ANOVA and Stude
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roup |l

on rat hepatic CYP 2E1

ay M. citrifolia (M-group |

30 days. Liver microsomes

he individual bar represented

ar of SEM (n=10). One-way

ical comparisons at a

AULININTNEINS
ARIAATAUNM TN



82

TE

E CYP3A

=

L 25

o

Q

£

3 2.0 -

o) s
B i =
2

s 1.5 A

©

©

)]

g

; 10 n

=

©

£

()

o) 5 4

zZ

=

ko)

£ 00

s

L

5 M-Group Il
w

Figure 4.28 Subacute €j n rat hepatic CYP 3A activity

1 ml/kg/day distilled watg kg/day M. citrifolia (M-group |

& M-group I, respectively "II\"-.‘ 0 days. Liver microsomes

5

\

were determined for ¢ A _:_' ylase activity. The individual bar

F iz s
represented mean of erythromy@in-iN=deme Se activity with an error bar of SEM

A /
(n=10). One-way ANOVA.and test_were used for statistical

|;:"

comparisons at a ,;,
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