CHAPTER III

RESULTS

3.1 Mutagenicity study of pinocembrin in rat liver

Table 3-1 presents micronucleated hepatocyte and mitotic index in the
experiment aimed to investigate the mutagenic effect of pinocembrin. The
micronucleated hepatocytes frequencies after administration of 1, 10 and 100 mg/kg
bw of pinocmbrin found that pinocembrin did not induce the number of
micronucleated hepatocytes and mitotic index when compared to a control group.

These results suggested that pinocembrin did not present mutagenicity in rat liver.
3.2 Effect of pinocembrin on lipid peroxidation in rat liver

Figiure 3-1 shows the concentration-response curves for the inhibitory effects
of pinocembrin on lipid peroxidation in rat liver. In the present study, no difference
was observed in TBARS level in the pinocembrin treated groups when compared with
control. It is clearly shown that pinocembrim did not induce lipid peroxidation in rat

liver.
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3.3 Effect of pinocembrin on xenobiotic-metabolizing enzymes in rat liver

The immunodetection data showed that pinocembrin did not affect the
expression of CYP1A1, CYP2B1, CYP2C11, CYP2E1, CYP3Al, and NADPH:
cytochrome P450 reductase protein as compared to the control group as shown in
Figure 3-2 and Table 3-2. The effects of pinocembrin on NADPH: cytochrome P450
reductase, heme oxygenase, NADPH: quinone reductase, UDP-glucuronyltranferase
and glutathione-S-transferase activities are shown in Table 3-3. The 10 and 100 mg/kg
bw pinocembrin treatments significantly increased heme oxygenase activity (p<0.05)
as compared with the control group. However, there were no significant differences in
the activitiess of NADPH: cytochrome P450 reductase, NADPH: quinone
oxidoreductase, UDP-glucuronyltranferase and glutathione-S-transferase in the

pinocembrin treated groups.
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Figure 3-1 Effect of pinocembrin on lipid peroxidation
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Figure 3-2 Western blot analysis of liver microsomes from rat treated with various
doses of pinocembrin.
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3.4 Inhibitory effect of pinocembrin on diethylnitrosamine-induced

micronucleated hepatocyte formation in rat

To investigate the inhibitory effect of pinocembrin on diethylnitrosamine-
induced micronucleated hepatocyte formation, rats were given a double
intraperitoneally injected with 30 mg/kg bw diethylnitrosamine and orally fed with
various doses of pinocembrin, 2, 10 and 50 mg/kg bw, for 6 days from the first day of
injectioh. The number of micronucleated hepatocytes was examined from 2000
hepatocytes. Rats treated with 2, 10 and 50 mg/kg bw of pinocembrin showed no
significant effect on the number of micronucleus .formation induced by
diethylnitrosamine, as shown in Table 3-4. From the results indicated that
pinocembrin did not inhibit the micronucleus formation induced by

diethylnitrosamine in rat liver.

3.5 Preventive effect of pinocembrin on diethylnitrosamine- induced

micronucleus formation in rat liver

Due to pinocembrin lacked of inhibitory effect, the next study was designed to
increase the concentration of pinocembrin and duration of treatment. Rats were orally
administered with 10, 25 and 50 mg/kg bw of pinocembrin before 6 days of the first
injection of 30 mg/kg bw of diethylnitrosamine. The number of micronucleated
hepatocytes and mitotic index are summarized in Table 3-5. The treatment of 10
mg/kg bw of pinocembrin showed a slightly decrease micronucleated hepatocytes.

Since, the last result has revealed that 10 mg/kg bw of pinocembrin tend to
prevent inhibitory effect on diethylnitrosamine-induced micronucleus formation than
25 and 50 mg/kg bw, the reduction of mutagenic potency of diethylnitrosamine and
prolong administration of pinocembrin exposure were performed. Rats were orally fed
with 10 mg/kg bw of pinocembrin 14 days before 20 mg/ kg bw of dietylnitrosamine
injection for 21 days. When compared the number of micronucleus formation
betweeﬁ 2 diethylnitrosamine treated groups, 20 mg/ kg bw treated rats were induced
micronucleated hepatocytes less than 30 mg/ kg bw treated rats. Oral administration
of 10 mg/kg bw of pinocembrin reduced 30% of the micronucleus frequency in rat

liver when compared to positive control but have no significant difference, as shown
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in Table 3-6. The results of the present investigation clearly showed that pinocembrin

did not prevent the micronucleus formation induced by diethylnitrosamine in rat liver.
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3.6 Effect of pinocembrin on promotion stage in diethylnitrosamine-induced rat

hepatocarcinogenesis

To evaluate the effect of pinocembrin on promotion stage in diethylnitrosamine-
induced rat hepatocarcinogenesis, glutathione-S-transferase placental from formation
in rat liver was used. The modified method of the medium term bioassay system of
Ito based on the two-step model of hepatocarcinogenesis was developed in our
laboratory for the rapid detection of carcinogenic/anticarcinogenic agents by
measuring levels of positive and negative biomarkers of carcinogenicity in wistar rats.
Diethylnitrosamine was used as a carcinogen to initiate hepatocarcinogenesis because
it is a proven and specific carcinogen for hepatocarcinogenesis. Throughout the
experimental period, body weight of animals was no significant differences between
the control and treated groups, as shown in Figure 3-3. Data for average water intake
and diet consumption during the experiment period revealed no apparent change in
any groups, as shown in Table 3-7. Relative organ weights data are summarized in
Table 3-8. No significant differences were observed in the relative organ weights
between each of the vehicle control groups and the pinocembrin treated groups.
There were no significant differences in the serum AST ALT and ALP activities
among the groups, as shown in Table 3-9. Lipid peroxidation of rats is shown
in Table 3-10. From the results, TBARS contents did not show significant
differences among DEN treated groups or among NSS treated groups. The
quantitative data for GST-P positive foci are summarized in Table 3-11. From the
results, it is evident that the rats treated with the 2 mg/kg bw of pinocembrin tended to
prevent GST-P positive foci formation when compared to group 1 (positive control),
while, 10 mg/kg bw of pinocembrin were not significantly different from group 1. On
the other hand, when rats treated with pinocembrin after diethylnitrosamine injection,
total numbers of GST-P positive foci in the group receiving 10 mg/kg bw of
pinocembrin showed a slightly decrease, whereas 2 mg/kg bw of pinocembrin did not
decreased the numbers of GST-P positive foci. These results indicated that
pinocembrin did not protect against diethylnitrosamine-induced hepatocarcinogenesis

of Wistar rat.



63

MQBYBUQT DI+SIN e
SSN —&—

Mq 3B 0T Dd «NIA—5—
Aq 3NBW DI « NIQ——
Mq SYBUOT DI+NA(J —Fr
MAq 3B T DIHNTT ——

NI e

yuowadxa AJ0TUa30UI0IEd ULIS)-WNIPSW UT STel JO 9AIND YIMOID) ¢-¢ dIn3Iy

SHIIAM [BJudWILIdAX

L B €L 2L ML ULYS L8 L 9 5§ B T |

[ —
U}

001
0c1
007
05T
00¢
0c¢
0or
0sy

(3) 1q8rom




64

(JuawiIadxa JO G1-G Yoam) SUOTOA[UT NF(T JO YooM | I93Je JUSUIESI) ULIQUIIOUL = —
(uowLradxa 3o G1-1 }oam) uonoafur N ISILJ Y3 JO SHP9M 7 210Joq JUSWIBAL] ULIqUIdOOUIJ = +
'd'1 fsowm 7 ‘uonnjos sules [BULON %6'0 =SSN 'd'1 ‘sowm 7 ‘mq 3y/8w (O] ‘surresoniuAyleIp = N9

(S F ueaw se passaidxa sanjeA

€¥0C TIFSE £5°¢8 IVFITh L¥69 GI-1 Yoom Mq 3%/8w 010d +SSN
PFIT 8F6E S0'v8 SEF6TY 7¥89 - SSN
PF0T 8FSE 68°€8 0T+ 7789 S1-6 Joam tq 338w 0[Dd«NId
€761 9FCE $6'v8 8T FLEY bFS9 S1-G oom mq 8x/8w g Od«NAd
PFIT 01FYE €CY8 SEFLTY €FL9 S1-1 oM mq 38w 01 Od +Nad
£F0T LF0E 87’18 o F6T TFL9 S1-1 doom mq 33/8w 7 Dd+NAd
€F1T 8F0€ 6678 TEFIEY 1F59 1 Nad

(Kep/re1/3) (Aeppeyqu)  S3ueyd JySrom () jySrom (8) ySrom  urIquadould yo

9YeuI poo,]  9OYeul Iajep\ Apog v, Apoqeury Apoqrenmy porrad sansodxyy JuduUIIBIA Y,

SI9jomeaeq

juswIadxa AJI0IUa30uroIeo ULIS)-WnIpaw Ul sjel Jo aouereadde [e1ousn) L-¢ d[qeL



(uawnadxa JO G- Joom) suonod(ur NF( JO YoM [ I9Y' JUSUIEI) ULIQUISIOUL] = «—
(uowadxa Jo -] yoam) uonddfur NA( 1814 U3 JO $399M ¢ 910joq Jusunean uLquiaoould = 4

d'1 ‘sow) 7 “uonn[os SuI[Es [BULION %6"0 =SSN ¢'d'T *SWN T “4q 3%/3W 00 ‘Sulwesonrudyiarp = Ngq

65

ds ¥ ueawr se passaidxs sanep

Y0°0FCS0 €0°0F0C°0 PE0F8LT GL-T Foom ]q 38w 01Dd +SSN
Y0°0FIS0 ¥0°0F0C°0 LE0F89T i SSN
¥0"0F¢S0 20076170 €TOFSLT S1-G Joom M9 3Y/Bw 0[Dd«NaQ
0I°0F¥S°0 [0°0F61°0 LT0FS8T S1-G oM mq 38w 7 DJ«Naq
007950 20°0¥0T°0 61°07/8'C L ZeeM tq 3Y/Bw 01 Od +NAQ
90°0F95°0 ¢0°0F61°0 [T0FS6'C B ] = mq 38w 7 Dd+NaQ
¢0'0FSS0 ¢0°0F0T0 yI'0FSLT } Nad
uriquradould jyo
Adupryy udords BEYN G ( porad aansodxy JUI W)L ],

(%) 1yS1om uesao dAneRY

Juowiadxa A)oTusourored Wiio)-wnipa Ul S3el Jo WS1om ue31o oAne[oy §-¢ dAqe].



(yuowiiadxa Jo ¢1-G yoam) suonoafur N JO Joom [ I9)e JUSUWeal} ULIQUIAJOUL = —
(yuowiiadxa JO GT-1 }oam) uonoafur N ISI1J 9} JO SYam 7 910J2q JUSUILT} ULIQUIAJOUL] = +

"d'1 fsawum 7 ‘uonnjos aul[es [BULION %60 =SSN 'd'1 isowm 7 ‘“mq 8y/8wr g ‘eururesonmuAyeIp = N9Jd

66

(S F uedwW se passaIdxa san[ep

asejeydsoyd surey[e :JTV ‘9SeIojSueIjouIe Suluele : Ty ‘oseldjsuerourue djeiedse | 1SV

TEPFO VT L'6¥TTY €YTF9 66 ST-1 doam mq 3/8w 01Dd +SSN
TE 197 0p1 TEIFILY 0'91F0°€01 ~ SSN
b TEFE6EL TOIF8'1Y I'€I1FT'T6 GT-G doom mq 38w 010dNad
8'SSFE TSI SOTFY'LS S’ 117896 ST~ doom mq /8w Z Od«-Nad
EVEFLLET TOTFOEL 6'SIF1'801 ST-1 deam mq 38w 0] Od +NAd
L'9TFEEET L'8F9°T 8YIFH'I8 ST-1 Yoam mq 3y/8w 7 Dd+NAd
9°02F0°ZT1 I'TIFIES 9'81FH 101 - NAd

dTV LTV LSV .- judu)BAL ],

(/1) A1an9e dwAzuy poriad sansodxy

Juowradxa A3101u930uroIed WIL)-WINIPAW UT S)BI JO SISAJeUR S[BOIWAYD0Iq Poo[d 6-€ 2Iqe.L



67

(uawrnradxa 3o G1-¢ 3}oam) suonoafur N JO Joom | IoPe JUSWIESI} ULqUISOOUL] = —

(uownzadxa Jo G- Yoam) uonoafur N ISIJ Y} JO SYOoM T 910Joq JUSWIBAT) ULIQUIIOOUT = +

"d'1 isewn) 7 ‘uonnjos duIfes [BULON %6°0 =SSN ¢d'1 fsowm 7 ‘mq Sy/8w o0 ‘oururesonraAyiap = NJq

S F ueow se passaidxe sanjep

$10°0F2S0°0 SI-1 Yoom Mmq /8w 01Dd +SSN
900°0F+¥0°0 - SSN
600°0F€70°0 1~ Yoom Mmq /8w 0[DdNAd
Z10°0¥8+0°0 ST-G Joom Mq 38w g Dd«-NAd
S10°0F950°0 ST-1 Yoom Mmq 348w 01 Od +NAd
Z10°0F050°0 ST-1 Yoom Mq 38w g Od+NAd
600°0F€¥0°0 - Nada
(urv30ad Sw/jowu) uriquiddourd
YA Jo porrad aansodxy JudmIIBAI I,

juswiadxa AJ10rusgourores wel-wnipaur ur sjer yo uoneprxorad pidi] (1-€ 9[qe L



68

(yuswIadxa JO ¢1-G }oam) suonoalur N JO YoM | Io)e JUSW)BAL} ULIQUSdOUL] = <—

(Juowiadxa JO G[-1 }99m) U0 [UI NF(J ISI S} JO S oM ¢ 210Joq JUSWIESI) ULIqUISOOUL] = +

§0°0>d ‘dnoi3 [0nuod SANE3IU WOIJ JUSIIIIP AJUBdYIUSIS, 'snooj yoes 1ad sajkooyedoy sanisod Jo soqunu Y [ i

"d'1 {sawm 7 ‘uonnjos aul[es [BULION %6'0 =SSN 'd'T {sowm 7 ‘mq Sy/8uwr 0o “curaesonia Ao = Nad

dS F uedw se passaIdxa san[eA

00°0F00°0 00°0¥00°0 00°0F000  ¥I'0F90°0 croFo00 SI-1 qo°m Mq 38w 010d +SSN
00°0F00°0 00°0F00°0 00°0¥00°0  00°0F00°0 00°0F00°0 . SSN
I7°0F01°1 61°0F19°0 6L 0FS6'0  18°0FI80 6C IFLY'E S1-G qoom mq 338w 01Dd«-NAd
¢6'0FCT'1 gL 1oL | SCIF90L 9L IFECT 16 CFLEIL SI-G Yoam Mmq 3y/8w g Od«-NAd
eV IFLY'T ClTR¢9'1 SO'IFCTT  06°0F0I°1 60 vFOV'S SI-1 3eam Mq 3y/8w 01 Od +NAd
L80FL90 90" IFEE1 9C0F890  L8OFSLO I8 1FEY'E ST1-1 oom mq 3¥/8w 7 Dd+NAd
¥9°0FSS0 [8°0F90°1 6L°0F96'T LS OFIL'] CLTFte’s - NAd
;001< L001-18 406-1¢ 40€-0C
WUO/S[[30
0Z<sa1koojeday  urxquddourd

190] 3AnIsod J-1.SO JO 3ZIs Jo uonnqLIsIp Y L, “Bururejuoo Jo porrad Judm)BAL ],

100J "ON aansodxy

Juswadxa A3101US30UI0IRD ULIS)-WUNIPaW UT STRI JO 100J 9ANIsod J-1 SO JO 9ZIS JO UOHNQLISIp 9y} pue IaqunN [ [-€ d[qeL





