CHAPTER IV
RESULTS

1. Effects of Pueraria mirifica on vaginal cornification in ovariectomized rats.
After 2 weeks of ovariectomy, the ovariectomized rats exhibited only leucocyte cells

(L-type). It was confirmed by the fact tha varies were completely removed and no

endrogenous ovarian estrogens
1.Control group. - :
1.1 Negative control™ R aelimifistration o +aistil®&" water did not influence the
vaginal epithelium, only L-type
1.2 Positive controff 00 ng/100g BW/day of 17f3-

estradiol induced cornificai early as the next day of the

treatment (D,), and kept the

O- ne cessation of 17f- estradiol

treatment (Figure 4-2).
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Figure 4-1. Changes of vaginal epithelium cells in rats treated with distilled water (Co =

cornified cells, O= nucleated cells , L = leucocyte cells, OVX= ovariectomy).
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Figure 4-2. Changes of vagi | rais 1 with 200 pg/kg/day of 17B-

estradiol (Co= cornified e o cocyte cells, D=Day with
appearance of cornifie ‘of leucocyte cells, OVX=

ovariectomy).

The results are present was described according to the

geographical distribution of the collectegisite S;

2.1 The northet

By the rat vaginal 1rnifica’tion assay of PM sample @éllected from Chiang Rai, the
dosage 10 mg/kg yﬁdﬁ) i efw\ i ithelium, only L-type cells
was found. At theﬁ\;ﬁe 1 ﬁ/ﬁmd A mﬁﬁihanged from L to Co
within 5 da s of the 14-day tre tment e‘ipd and retu to L-type cefle’within 5 days after
cessationatﬁgtaﬁ_ ﬁwjmeulfﬁpﬁvﬁd maﬁra pe cells to Co-
type cells v?ithin 3 days of the 14-day treatment period of 1,000 mg/kg BW/day and
recovered within 6 days after cessation of the treatment (Figure 4-3).

By the rat vaginal cornification assay of PM sample collected from Mae Hong Son,
the dosage 10 mg/kg BW/day did not have any effect on vaginal epithelium, only L-type

cells was found. At the dosage of 100 mg/kg BW/day, the cell type was changed from L-

type cells to Co-type cells within 4 days of the 14-day treatment period and returned to L
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within 3 days after cessation of the treatment. However, the cell type was changed from L
to Co within 4 days of the 14-day treatment period of 1,000 mg/kg BW/day and recovered
within 5 days after cessation of the treatment (Figure 4-4).

By the rat vaginal cornification assay of PM sample collected from Phayoa, the
dosage of 10 mg/kg BW/day did not have any effect on vaginal epithelium, only L-type cells
was found. At the dosage of 100 mg/kg BW/day, the cell type was changed from L-type
cells to O-type cells within 5 days of the 14-day treatment period and returned to L-type
cells within 3 days after cessation o it. gHowever, the cell type was changed
from L to Co within 5 days of rr& of the dosage of 1,000 mg/kg

BW/day and recovered within 4

hihe treatment (Figure 4-5).

By the rat vaginal corgi ‘ \7?‘”- enbwith PM sample collected from
Nan, the dosage of 10 mg/k \ vaginal epithelium, only L-
type cells was found. At the #00™g q B \’ he cell type was changed from

L-type cells to O-type cells wi : tHe ), X\\ \.\ ent period and returned to L-
type cells within 1 days after ion _; ‘»\ &\ owever, the cell type was
' 4 eatment period of the dosage of 1,000
mg/kg BW/day and recovered within sation of the treatment (Figure 4-6).

By the rat vaginaicorn ole collected from Lumpang, the

dosage of 10 mg/kg BW 2y < r F‘ bithelium, only L-type cells
¥

ell % was changed from L-type
cells to O-type cells within 5‘d s of the 14- daVreatment period and returned to L-type

cells within 4 daysﬂ u&; ’a 'ﬂt&] twﬁ W-H’}ﬂv‘}eu type was changed

from L to Co wﬂhm% days of the 14- dgy treatment penod of 1,000 m /kg BW/day and

e QRAGATHAMATNGN 8

By e rat vaginal cornification assay of PM sample collected from Phrae, the

was found. At the dosagiBf 100

dosage of 10 mg/kg BW/day did not have any effect on vaginal epithelium, only L-type cells
was found. At the dosage of 100 mg/kg BW/day, the cell type was changed from L-type
cells to O-type cells within 4 days of the 14-day treatment period and returned to L-type
cells within 5 days after cessation of the treatment. However, the cell type was changed
from L to Co within 4 days of the 14-day treatment period of the dosage of 1,000 mg/kg

BW/day and recovered within 5 days after cessation of the treatment (Figure 4-8).
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By the rat vaginal cornification assay of PM sample collected from Lumphun, the
"dosage 10 mg/kg BW/day did not have any effect on vaginal epithelium, only L-type cells
was found. At the dosage of 100 mg/kg BW/day, the cell type was changed from L-type
cells to O-type cells within 5 days of the 14-day treatment period and returned to L-type
cells within 4 days after cessation of the treatment. However, the cell type was changed
from L to Co within 5 days of the 14-day treatment period of the dosage of 1,000 mg/kg

BW/day and recovered within 5 days after cessation of the treatment (Figure 4-9).

By the rat vaginal cornification as c ample collected from Uttharadith, the

dosage of 10 mg/kg BW/day did 5t-ha e . .aginal epithelium, only L-type cells
was found. At the dosage of 100 _mea/kg BV )da — pe was changed from L-type
cells to O-type cells within G.@8Y5#6 a.f 514 -“ 'Im- B ,riod and returned to L-type
cells within 2 days after ces v the cell type was changed
from L to Co within 8 days @f t e 5 petiodief the dosage of 1,000 mg/kg

-

BW/day and recovered within 3'da : ~- ién \ reatment (Figure 4-10).
ple collected from Sukhothai, the

By the rat vaginal Cornification g
o aginal epithelium, only L-type cells

; i
dosage of 10 mg/kg BW/day did fiot have s

was found. At the dosage of 100 "&' e cell type was changed from L-type
cells to Co-type cells within at period and returned to L-type
cells within 4 days afte h’«‘—:‘r e cell type was changed
from L to Co within 4 dayﬂof ne criod @ the dosage of 1,000 mg/kg
BW/day and recovered withing gys after cessa@ of the treatment (Figure 4-11).

oy the rat R SHR-0A BIYVEABE IR rom Ta the cosage

of10 mg/kg BW/da)mjld not have any eifect on vagmal epithelium, oon‘ly L-type cells was
found. Ata W{f ﬁw ﬂﬁ Wﬂﬁ:ﬂ@w Ej\éﬂ;afﬁ L-type cells to
O-type cells Within 4 days of the 14-day treatment period and returned to L-type cells within
4 days after cessation of the treatment. However, the cell type was changed from L to Co
within 4 days of the 14-day treatment period of the dosage of 1,000 mg/kg BW/day and
recovered within 7 days after cessation of the treatment (Figure 4-12).
By the rat vaginal cornification assay of PM sample collected from Phitsanulok, the
dosage of 10 mg/kg BW/day exhibited nucleated cell within 6 days of the 14-day treatment

period which changed to L-type cells within 3 days after the cessation of treatment. At the
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dosage of 100 mg/kg BW/day, the cell type was changed from L-type cells to Co-type cells
within 6 days of the 14-day treatment period and returned to L-type cells within 4 days after
cessation of the treatment. However, the cell type was changed from L to Co within 2 days
of the 14-day treatment period of the dosage of 1,000 mg/kg BW/day and recovered within
6 days after cessation of the treatment (Figure 4-13).

By the rat vaginal cornification assay of PM sample collected from Phetchabun, the

lowest dose of PM did not have any effect on vaginal epithelium, only L-type cells was
found. At the dosage of 100 mg/kg BW/da ? pe was changed from L-type cells to
Co-type cells within 6 days of the 2 e atm F@g}d returned to L-type cells within
2 days after cessation of the {roatmient - vewe was changed from L to Co

within 3 days of the 14-day tzeeffief .. 5 .\\ dosageof 1,000 mg/kg BW/day and

recovered within 4 days after g€Ssaliog c the \ -14).

By the rat vaginal corgifica V'san ected from Kampaeng Phet,

oml as "'. 7 Of
the dosage of 10 mg/kg BW/g i '@:

fitypeicells. At the dosage of100 mg/kg
ﬂ\ld-l : ‘ \ \
BW/day, the cell type was ¢hanged @q’_z: olls \,\» pe cells within 6 days of the
12198

14-day treatment period and Tetugied foat: s within"4 days after cessation of the

Pyt
treatment. However, the cell type was_chai

- L to Co within 4 days of the 14-day
4"""'7‘;. .-f

treatment period of 1,000.mg/kgeE ithin 6.days after cessation of the

)
Dle @Iected from Nakorn Sawan,

treatment (Figure 4-15). V—
By the rat vaginal Eni icatie
the dosage of 10 mg/kg BVWd exhibited nu | ated cell within 6 days of the 14-day

treatment period »ﬂcurﬁgfa ‘wﬁp‘ncﬁsWrE]\ qcﬂs fter the cessation of

treatment. At the dosﬁbe of 100 mg/kg B\g/day, the cell type was changed from L-type cells

to Co-type aan Mﬂ ﬁmﬂm%w maﬂo L-type cells

within 2 daysffter cessation of the treatment. However, the cell type was changed from L-
type cells to Co-type cells within 3 days of the 14-day treatment period of the dosage of
1,000 mg/kg BW/day and recovered within 6 days after cessation of the treatment (Figure 4-
16).

By the rat vaginal cornification assay of PM sample collected from Uthai thani, the
dosage of 10 mg/kg BW/day exhibited only L-type cells. At the dosage of 100 mg/kg
BW/day, the cell type was changed from L-type cells to O-type cells within 5 days of the 14-
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day treatment period and returned to L-type cells within 4 days after cessation of the
‘treatment. However, the cell type was changed from L to Co within 4 days of the 14-day
treatment period of the dosage of 1,000 mg/kg BW/day and recovered within 5 days after
cessation of the treatment (Figure 4-17).

2.2 The north eastern part of Thailand.

By the rat vaginal cornification assay of PM sample collected from Sakon Nakhon,

the dosage of 10 mg/kg BW/day did not have any effect on vaginal epithelium, only L-type

cells was found. At the dosage of 100 mQg/K¢ Jay, the cell type was changed from L-
type cells to Co-type cells within mdays. of / tment period and returned to L-
type cells within 1 days after sation of the: ""“-“-rm However, the cell type was

PANS

mg/kg BW/day and recoveregddWithin fdie \ n\~\ treatment (Figure 4-18).

atperiod of the dosage of 1,000

] 58y ollected. from Nong Bua Lam
Phu, the dosage of 10 mg/kg | ¥ ? \\\ \ on vaginal epithelium, only L-
2 m“ ‘\ th cell type was changed from

L-type cells to O-type cells wi day tfeatment period and returned to L-
type cells within 5 days after -J atment. However, the cell type was
changed from L to Co within ys-of the 14-d ent period of the dosage of 1,000
mg/kg BW/day and reco *%
By the rat vaginal (ﬁnifu atic
dosage of 10 mg/kg BW/dq ‘g.xhibited only I‘-ype cells. At the dosage of100 mg/kg

BW/day, the cell t;ﬁ % %%%o&]Lﬂ)ﬁ:%tﬁg}/ﬁ c§§ls within 5 days of the

14-day treatment palod and returned to ‘L-type cells wnthln 4 days after cessation of the
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days of the f4-day treatment period of the dosage of 1,000 mg/kg BW/day and recovered

t _eatment (Figure 4-19).
mple cmected from Chaiyaphum, the

within 5 days after cessation of the treatment (Figure 4-20).

By the rat vaginal cornification asséy of PM sample collected from Nakorn
Ratchasima, the dosage of 10 mg/kg BW/day exhibited nucleated cell within 5 days of the
14-day treatment period which changed to L-type cells within 4 days after the cessation of
treatment. At the dosage of100 mg/kg BW/day, the cell type was changed from L-type cells

to Co-type cells within 6 days of the 14-day treatment period and returned to L-type cells
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within 6 days after cessation of the treatment. However, the cell type was changed from L
to Co within 3 days of the 14-day treatment period of the dosage of 1,000 mg/kg BW/day

and recovered within 6 days after cessation of the treatment (Figure 4-21).

2.3 The central part of Thailand.
By the rat vaginal cornification assay of PM sample collected from Lop Buri, the

dosage 10 mg/kg BW/day did not have any_e

c on vaginal epithelium, only L-type cells
was found. At the dosage of100 mg/kg E 2 hg cell type was changed from L-type
cells to O-type cells within 4 days oi.l = ‘ period and returned to L-type
cells within 5 days after cessalionoithe trez yever, the cell type was changed

from L to Co within 4 days g > r. tmen! "‘" of 1,000 mg/kg BW/day and

By the rat vaginal cornji i Sample collected from Kanchanaburi, the
dosage of 10 mg/kg BW/day e ' : gatall 11 withi days of the 14-Qay treatment
period which changed to L- \ cessation of treatment. At the
dosage of 100 mg/kg BW/day, gedifrom L-type cells to Co-type cells
within 4 days of the 14-day treatmenf -------- 5 e ed to L-type cells within 7days after

"'_"T_ L 774

cessation of the treatment.,Ho agedfrom L to Co within 2 days

of the 14-day treatment :1}-.; Fof-the-dosag ] -'",o,l 2y and recovered within 6
days after cessation of the trEtme Ire 4- m
By the rat vaginal corn'@m&tion assay of Pl\‘gample collected from Phrachin Buri, the

cosage 10 mora RSB YD R PIEI D B, omy Livwe cols

was found. At the cﬂ;age of 100 mg/kg‘BW/day, the cell type was cruwged from L-type
cells to Co-@ wqﬂarﬁ ﬁ@m Wtq{}WﬁQrﬂeElned to L-type
cells within 2 ﬂlays after cessation of the treatment. However, the cell type was changed
from L to Co within 4 days of the 14-day treatment period of the dosage of 1,000 mg/kg
BW/day and recovered within 4 days after cessation of the treatment (Figure 4-24).

By the rat vaginal cornification assay of PM sample collected from Ratchaburi, the
dosage of 10 mg/kg BW/day exhibited nucleated cell within 6 days of the 14-day treatment
period which changed to L-type cells within 1 days after the cessation of treatment. At the

dosage of 100 mg/kg BW/day, the cell type was changed from L-type cells to Co-type cells
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within 4 days of the 14-day treatment period and returned to L-type cells within 5 days after
cessation of the treatment. However, the cell type was changed from L-type cells to Co-type
cells within 2 days of the 14-day treatment period of the dosage of 1,000 mg/kg BW/day and
recovered within 6 days after cessation of the treatment (Figure 4-25).

By the rat vaginal cornification assay of PM sample collected from Phetchaburi, the
lowest dose of PM did not have any effect on vaginal epithelium, only L-type cells was

found. At the dosage of 100 mg/kg BW/day, the cell type was changed from L-type cells to

2.4 The upper soutj "

By the rat vaginal corni : g as v OBPM semple ollected from Chumphon, the
dosage of 10 mg/kg BW/day e 6 days of the 14-day treatment
period which changed to L-type gélls \ i J— 346 afterithe cessation of treatment. ‘At the
dosage of 100 mg/kg BW/day, the c ged from L-type cells to Co-type cells
within 5 days of the 14-day, trez ntperiod anc e L-type cells within 5 days after
cessation of the treatme ;——.’Fl’ om L to Co within 3 days
of the 14-day treatment peri ‘; of the ) 9/kg ’Tv" day and recovered within 7

days after cessation of the trea‘nﬁt (Figure 4- 27

ﬂﬂﬁ]’l‘l’lﬂﬂﬁﬂﬁﬂﬂ‘ﬁ
ammﬂmumwmaa
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The northern part of Thailand
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Figure 4-3. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from tuber collected from Chiang Rai (Co=
cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-4. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000

mg/kg BW/day of P. mirifica powder derived from tuber collected from Mae Hong Son

cornified cells, D'= Day with appearance of leucocyte cells).

36

(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of
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Figure 4-5. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from tuber collected from Phayoa (Co=
cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-6. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Nan (Co=
cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).

38
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Figure 4-7. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Lumpang
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-8. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mga/kg BW/day of P. mirifica powder derived from the tuber collected from Phrae (Co=
cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-9. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000

mg/kg BW/day of P. mirifica powder derived from the tuber collected from Lumphun
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(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-10. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Uttharadith
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(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-11. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Sukhothai
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-12. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Tak (Co=
cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-13. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Phitsanulok
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-14. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Phetchabun
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-15. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Kampaeng
Phet (Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with

appearance of cornified cells, D'= Day with appearance of leucocyte cells).



48
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Figure 4-16. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Nakorn
sawan (Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with

appearance of cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-17. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Uthai thani
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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The northeastern part of Thailand.
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Figure 4-18. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Sakon
Nakhon (Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with

appearance of cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-19. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Nong Bua
Lam Phu (Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with

appearance of cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-20. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Chaiyaphum
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells)
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Figure 4-21. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Nakorn
Ratchasima (Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with

appearance of cornified cells, D'= Day with appearance of leucocyte cells).



The central part of Thailand.
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Figure 4-22. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
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mg/kg BW/day of P. mirifica powder derived from the tuber collected from Lopburi (Co=

cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-23. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
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mg/kg BW/day of P. mirifica powder derived from the tuber collected from Kanchanaburi

(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-24. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Phrachin Buri
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-25. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Ratchaburi
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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Figure 4-26. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mag/kg BW/day of P. mirifica powder derived from the tuber collected from Phetchaburi
(Co= comnified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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The southern part of Thailand.

OVX Dose 10 mg/kgBW/day

pretreatment treatment posttreatment

Co -

6-0-0-6-0-0--6-0-0-6b-btlo-000d
L 00000000000 0000004

T 1T T T T T T T

42

Co |

42

L L L L L L L B B O B s B s E B s s e e e e o

1 14 28 42
Days

Figure 4-27. Changes of vaginal epithelium cells in rats treated with 10, 100 and 1,000
mg/kg BW/day of P. mirifica powder derived from the tuber collected from Chumphon
(Co= cornified cells, O= nucleated cells, L= leucocyte cells, D=Day with appearance of

cornified cells, D'= Day with appearance of leucocyte cells).
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From those changes of vaginal epithelium cells in rats treated with 10, 100 and
1,000 mg/kg BW/day of P. mirifica powder, there are differences of the appearance of
cornified cell during treatment period. It could be summerized in Table 4-1. The
appearances of leucocyte cells during posttreatment were also summerized in Table 4-
2,

Table 4-1. Day of appearance of cornified cells in rats after treated with Pueraria

mifica collected from 25 provinces, distilled water and 17 - estradiol, during treatment

period (NL = No cornified

experiment period and 14 days \Used ae ‘ er for statistical analysis).

agance of cornified cells
Region file / , N 20se 100 Dose 1,000
‘ / r glkg BW/day | mg/kg BW/day
Northern | Chiang ai | 3
Mae Hong Sg 4 4
Phayoa N 5
Nan N 4
Lump RAQ 5
Phrae 4
Lumphun | | 5
Uttharadith ¢ Nas N 8
S ANPNINPIAT | -
TaiI ¢ N* pi Nt " 4
AN TPNNRINENY -
9 | Phetchabun N 6 3
Kampaeng Phet N 6 4
Nakorn Sawan N" 5 3
Uthai thani N* N* 4
Mean +SE (n=15) . 9.33+1.16™ |4.13+0.35™
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North | Sakon Nakhon N" 7 6
eastern | Nong Bua Lam Phu N N 5
Chaiyaphum N N 5
Nakorn Ratchasima N 6 3
Mean + SE (n=4) - 10.25 +2.17™ | 4.75+0.62™
Central Lop Buri N N 4
Kanchanaburi 4 2
Phrachin Buri 6 4
Ratchaburi 9 2
Phetchabun N 8
Mean + SE (n=)* //“\\\\ 222" | 4.00+1.09™
Southern

Control Distilled er

mwﬁﬁw§ 3

(0.7ml/day,
178 - estradi 2
(200 png /10096
ns= non significant difference among ' " , n and central parts
From the stafi "——T_‘" NQINtaayiiofappearance of cornified cells

among 3 regions; no Hol
I

' 2gions did not show any effect: ’J¢ vaginal epithelium in the
dosage of 10 ﬁ’ i ces among those 3
regions in dosaﬁ ﬁ ﬁ ﬁ ﬂvﬁ ﬂﬁlﬁ O mg/kgBW/day from
the central part of Thailand, howevef® ﬂ ctivity (earlier
appeara‘ﬂ ﬁgra ﬂ ﬂdﬁﬁ i’ﬁy ij ectively. The

stimulation of vaginal cornification by P. mirifica in the dosage of 1,000 mg/kgBW/day

lafAerin Table 4-1. it was found
i

that P. mirifica from

also showed the tend of higher estrogenic activity in central > north> northeast, similar
to the dosage of 100 mg/kgBW/day. The results of southern part from Chumphon
province was not used for statistical analysis, because of only 1 province, it, however,

showed a high estrogenic activity of the appearance of cornified cells in both of 100 and

1,000 mg/kgBW/day.
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Table 4-2. Day of appearance of leucocyte cells in rats after treated with of
Pueraria mifica collected from 25 provinces, distilled water and 173- estradiol during
posttreatment period (NL = No cornified cells, and leucocyte cells were found

throughout the experiment period and 1 days were used as a number for statistical

analysis).
Day of appearance of leucocyte cells
Regions Province Dose10 Dose 100 Dose 1,000
BWidy | mg/kgBW/day | mg/kgBW/day
Northern | Chiang Rai - N 5 6
Mae Hong -7- 5
Phayoa 4
Nan 5
Lumpang 5
Phrae | 5
Lumphun N 5
Uttharadith N* 3
Sukhothai 4 6
Tak , 7
Phitsa ‘; 6
Phetchab 1! 4
Kampaeng Rhets, 6
bdad V) :
Utr% thani ¢ N : N o 5
ofredy + pARLEEY 13 R 2R
north I | Sakon Nakhon N" 1 3
eastern | Nong Bua Lam Phu N N 4
Chaiyaphum N N 5
Nakorn Ratchasima N" 6 6
Mean + SE (n=4) - 2.25+2.16" 4.50+0.64"™
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Central Lop Buri N N 5
Kanchanaburi N 6 6
Phrachin Buri N* 2 4
Ratchaburi N" 5 6
Phetchaburi N" N 3
Meanz SE(n=5) - 3.00+1.04™ | 4.80+0.58"™
Southern | Chumphon - | S 7
Control | Distilled water / N"
(0.7ml/day) ™= ‘ ‘é
17B - estra — 7
(200 pg /
ns= non significant differen€e ary : 7 . al parts
From the statisticaldan & ﬁ. - of 2 e of leucocytes cells among
3 regions; northern, northeaste an 1:1 | Table 4-2, it was found that P.
mirifica collected from those @regi ,' .-.,.- W éstrogenic activity in dosage of
10 mg/kgBW/day. In doses of 106 e g/kgBW/day of P. mirifica were no
statistical difference irifica collected from the
central Thailand ten } (longer day of leucocyte
apperrances) than th ortheaste r parts) respectively. On the others

hand, 1,000 mg BW/cg ehP. mirifica tended to show a longer estrogenic activity in

b orgaibhidelb o Hbrderd Fhodorveny

When the data of Table 4-16and 4-2 werg,combined angcalculated for the

curaioy e opipbinpde| g bl b4 b i Febide d costreamen

periods, the estrogenic activity of P. mirifica collected from 25 provinces could be

the northern pa

ranked according to the regions as shown in Table 4-3. Although there were no
statistical differences among those 3 regions in P. mirifica doses of 100 and 1,000
mg/kgBW/day, the P. mirifica collected from the central part tended to show the highest
estrogenic activity (the longest duration of appearances of cornified cells) in both of
doses of 100 and 1,000 mg/kgBW/day. Comparison among 5 provinces in the central

part, P. mirifica collected from Kanchanaburi province showed the highest estrogenic



64

activity in both doses. When the estrogenic activity was ranked according to the
appearances of cornified cells, P. mirifica collected from the northern part tended to
have a higher estrogenic activity than that of the northern part, and Phetchaburi showed
the lowest activity in both doses. Comparison among 15 provinces in the northern part,
P. mirifica collected from Mae Hong Son and Sukhothai had the highest estrogenic
activity in the dose of 100 mg/kgBW/day. On contrary, P. mirifica collected from Chiang

Rai and Phitsanulok provinces had the highest estrogenic activity in the dose of 1,000

mg/kgBW/day. Uttharadith showedthe lo\ sfrogenic activity in both doses.

'
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Table 4-3 The duration of appearance of cornified cells during

posttreatment periods.

65

treatment and

Region Provinces Total day of Total day of Total day of
cornified cells cornified cells | cornified cells
(dose 10 (dose 100 (dose 1,000
mg/kgBW/day) | mg/kgBW/day) | mg/kgBW/day)
Northern | Chaing Rai 12 17
Mae Hong Son 13 15
Phayoa 0 12
Nan 0 14
Lampang _ 0 14
Phrae 0 14
Lumphun O 13
Uttharadith 8
Sukhotha | 15
Tak 16
Phitsanulok 17
Phetch 2 bun 14
Kam ;"_'—_ — 16
Nakorn ,: wa - 10 15
Uthai thani‘ , “ 0 15
veandeE 18] 7] V] % V89 Y j % 14.33+057"
North S?a!(on Nakhon 11
ML N mh.; WdnEd -
9 Pﬁu - »
Chaiyaphum 0 0 14
Nakorn -
Ratchasima 0 12 17
Meanz SE (n=4) 0 5.00+3.00" 13.75+1.25™
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Central Lop Buri 0 0 15
Kanchanaburi 0 15 18
Phrachin Buri 0 9 14
Ratchaburi 0 13 17
Phetchaburi 0 0 9
Meanz SE (n=5) 7.40+317™ | 1460 + 1.56™
South Chumphon 14 18
Control Distilled water — 0
group (0.7ml/day - : _
17 - estradlit ‘ ’ ‘ ’ 19
(200 pg=10g 'l;:

ns= non significant differen€e amt ral parts

To compare the gStrgb ‘ among three dosages, the

length of the apperance off€o, l%

:.f P, minfiea treatment and posttreatment
were compared. The dosage

did not show a significant difference

=

from the negative control. In the "_'3 -5- BW/day, it was significant longer than
the negative contrgl @n r POSItive, control. The dosage 1,000

mg/kgBW/day exhib V still was significantly lower

"l
than the positive control{P<0.05) igure 4- 28).

ﬂ‘iJEl’JVIEWIﬁWEﬂﬂ‘i
QWWMT]?@UNWW?V]BWGH



21

14 A

day

Figure 4-28. The mean'*
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The estrogenic activity of P. mirifica in Thailand in the dose of 10, 100, 1,000
mg/kgBW/day were mapped, related to the locations of collection, and shown in Figure

4-29, 4-30, 4-31.

AN —

'~ Control

«

E2

fl! m%m‘wmﬂ‘?@m
awwmﬁ mumma']aq

cell

B cornified
cell

Figure 4-29. Map of changes of vaginal epithelium cells in rats after treated with 10

mg/kg BW day of P. mirifica related to the locations of collection.
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Figure 4-30. Map of changes of vaginal epithelium cells in rats after treated with 100

mg/kg BW day of P. mirifica related to the locations of collection.
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Figure 4-31. Map of changes of vaginal epithelium cells in rats after treated with 1,000

mg/kg BW day of P. mirifica related to the locations of collection.
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2. Effect of P. mirifica on the percentage of cornified cells in ovariectomized
rats

From the result of vaginal cornification in rats after treated with 100
mg/kgBW/day of P. mirifica, it was found that the earliest response is on D, after treated
with P. mirifica collected from Kanchanaburi (central) and Mae Hong Son (northern). The
latest response of vaginal cornification was found on Dy in rats after treated with 1,000

mg/kgBw/day of P. mirifica collected from Phetchaburi (central) and Uttharadith

(northern). These results agreed wi he pearance of leucocytes cells during

posttreatment period and the“dure ion of cornified cells during both of

To rank the highgs v 5t & deliity in those P. mirifica cultivars,
the vaginal smear cells a€redC afc 2 . the percentage of cornified
cells. One-hundred vagindl sgfé: s T2 aptec for all of Co, O and L cell
types. The percentage of g : \ igure 4-32 and 4-33 presented

\ rats treated with P. mirifica
compared with the pos '.f- ontrolfig yroups. To find out the highest
estrogenic activity, the pefc !"'f- ¢ 2d cells counted on D, after 100
mg/kgBw/day of P. mirifi between Kanchanaburi and Mae
Hong Son province,ornifiéd cells in rats after
feeding with P. mir/ﬁcol scte . 81@ + 3.12) is higher than Mae
Hong Son (52.80 + 4.09} ilg\at is, the estrwnic activity of P. mirifica collected from

Kanchanaburi ﬂtﬂh&’e%a“@}%?w&\}q ﬂ@er the percentage of

comnified cells cBlinted on D, after fegdlng with 100 mg/kng/day of P. mirifica collected
= ARARGATUUN TV fpoms v -

estradiolfjthat is, the one hundred percent of cornified cells was found. In addition, the
percentage of cornified cells count on D, after 1,000 mg/kgBw/day of P. mirifica
treatment was compared between Phetchaburi and Uttharadith provinces, for the lowest
estrogenic activity. It was found that the percentage of cornified cells in rats after
feeding with P. mirifica collected from Uttharadith (79.32+ 10.20) is lower than
Phetchaburi ( 87.23+3.10). That is the estrogenic activity of P. mirifica collected from

Uttharadith is the lowest among those 25 provinces.
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Figure 4-32 The percemtaget gbfifiaccs 3ts eounted™on D, after feeding of P.

mirifica ,distilled water @nd 1
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Figure 4-33 The percentage of cornified cell in rats counted on D, after feeding of P.

mirifica , distilled water and 173 - estradiol.
a; significant differences compared with the negative control (distilled water).

b; significant differences compared with the positive control (173 - estradiol).
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3. Effect of P. mirifica on body weight of ovariectomized rats

The body weight of rats in all groups were not significant difference during the
pretreatment period (day 1 and 7) compared to the negative control group. During the
P. mirifica treatment , the rat body weight was decreased in a dose-dependent manner.

The body weight changes in each group is as follows;

1.Control group;

\

1) Negative control : Tig | dy Vv eig' '_Jr N the negative control group was

significantly inCreased fron 3  pieSented’in Figure 4-34

NS

290 -
280 -
270 -

> 260 -

0 250
240 -
230 -
220 -

—— |*

42

Figure 4-34 The body :j (* =significant difference

Agr
J

from day 1).

¢

2 i) W8 INEDINNDD e e s
AR QTR ~
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Figure 4-35. The body

difference from day 1).

2. P. mirifica treatment gfoupg® & - 4d -
1) Dose 10 mg/kg BW/dayl(Figuie4-36)
F e
In compariso “-*-' ontrol group, the body weight of rats
were significant decreasesf o 5, 42 (P<0.05).
~The bod eig ase )m the control group in the

iF |
day 21, 28, 35, 42 (P<(}05

oo} ‘H%P‘”@’*ﬁﬂ%’% NBINT

THe body weight were %;gmﬁcant decrease from the control group in the

"ayﬁﬁz”lﬂ“&ﬁ)?fuuﬂﬂﬂmﬁﬂ
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Figure 4-37. The body weight of rat treated with 100 mg/kg BW/day of P. mirifica on day

1,7, 14, 21, 28 ,35, 42 (* =significant difference from negative control).
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Figure 4-38. The body weight® e BW/day of P. mirifica on

day 1,7, 14, 21, 28 ,35, 4 ‘ . g .'{:-- \egative control).
4. Effect of P. mirifica ogf of ova \s lomized rats
The results of utering weight i ratsAree ~\ \P. mirifica, 173 - estradiol and

distilled water are presented jh Table pcrement of uterine weight at the end of

the post- treatment period (day 4 ‘{ With changes of vaginal epithelium cell.
The uterine weights ofyrat : ed from the central part is the
highest. The uterine ;—— S tre :ﬁ ay of P. mirifica collected
from central was signifiﬁmy ghe ortheffl and the northeastern parts.

The uterine weight in rats treated with 100 mg/kg BW/day of P. mirifica were as follows;
central> north ﬂ-%%.%%l%]t%jeﬂwﬂi’g]ifc}rﬁdifferences of uterine
weights in rats tr%lated with 1,000 mg/kg BW/day OAP mirifica coll&sted from those 3
regions.’ahwa W ﬂ@w'ﬁ%g}%% Qna'/talcollected from
25 provinﬂes Were pooléd and compared between doses, the uterine weight was
increased in a dose dependent manner as presented in Figure 4-39. The uterine weight
of rats treated with 10 and 100 mg/kg BW/day of P. mirifica did not significantly differ

from that of the negative control group (DW).
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Table 4-4. Mean + SE of the uterus weight after treated with P. mirifica collected from

25 provinces, distilled water and 17 - estradiol.

Regions Provinces Dose 10 Dose 100 Dose 1000
mg/kgBW/day(mg) | mg/kgBW/day(mg) | mg/kgBW/day(mg)

Northern Chaing Rai 156.00+19.19 189.20+19.93 123.60+32.51
Mae Hong Son | 94.50+13.40 130.80+3.84 169.00+22.44
Phayoa 128.40+ 147.40+10.22 144.90+8.49
Nan ' 40+1.63 149.00+17.24
Lampang 122,60 00+4.15 175.60+1.89
Phrae ) . 1M65.00%92. 04 199.00+20.09
Lumphun \ . 160.20+1.38
Uttharadith 177.40+8.15
Sukhothai 134.80+3.81
Tak 172.60+6.66
Phitsanulok 12.47 182.00+35.12
Phetchabun 4.00+15.10 169.40+5.22
Kampaeng Phet 9.20+13.18 186.80+9.71
Nakorn Sawan | 144.00+1. 92 170.80+30.73
Uthai thani®« 2 ‘ 203.30+19.33

Mean+SE 121.7044.58 151.10+4 "‘1. 4+ 168.10+5.80*

North- | Sako . T 5,80+16 176.20413.53

eastern No %ﬂzj ﬁgﬂ ‘j ﬁ2ﬂgﬁ ‘j 187.80+8.19

AHIANIAUNNILE G s

Nakorn - 144.20+8.69 160.40+10.05 173.40+14.27
Ratchasima
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Negative control

Positive control

ns = non significant fro

N ¢
Figure 4%.

uterus weight(g)

////A\\\\\

54/
146.00415.4¢
‘\\\—\‘ -

‘

Mean+SE 132.70+8.16™ 145.40+5.26™ 177.30+3.61*
| Central Lop Buri 137.40+11.72 201.40+11.07 202.00+10.66
Kanchanaburi | 165.00+20.81 185.70+10.23 161.10+31.86
Phrachin Buri | 155.40+16.26 154.80+12.55 162.80+22.76
Ratchaburi 124.80+7.697 180.20+10.33 179.40+8.47
Phetchaburi 108.20+9.42 125.20+8.36 131.40+11.89
Mean+SE 138.20+10.23" | 169.50+13.37* 167.30+11.61*
Southern Chumphon ' 162.80+22.95* 183.20+8.09*

133:40+30.12

+528

ﬂumwﬂwgﬁwmn;mg,kg

¢ BW/day

Bg/day

BW/d%

LA SR AL T LRI

s

it group.

a, significant difference compared with the negative control (distilled water).

b; significant difference compared with the positive control (17 - estradiol).
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5. Histological study

Histological study was performed under a light microscope. The adema of
uterus was found in rats treated with 1,000 mg/kgBW/day of P. mirifica from
Kanchanaburi and 17B-estradiol but no abnormalities in gross anatomy were observed

in liver during necropsy (Figure 4-40).

R 4 NI L 1 S

control (B), 1,900 mg/kg BW of P. mirifica from Kanchanaburi group (C) (The scale bar

represented 10 um).
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6. The correlation analysis between vaginal cornification and isoflavone
content of P. mirifica.

The result of estrogenic activity of P. mirifica that is determined by vaginal
cornification assay and the isoflavone content (Subtang, 2002). It was found that the 7
samples of vaginal cornification, 2 highest and 2 lowest activity are correlated with the
total isoflavone or individual isoflavone contents including puerarin, daidzin, genistin,

daidzein and genistein (P> 0.05).

AuEINENIneIns
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7. The correlation analysis between vaginal cornification and MCF-7 cells
proliferation after P. mirifica treatment

The result of estrogenic activity of P. mirifica that is determined by vaginal
cornification assay and the MCF-cells proliferation assay (Trisap, 2003). It was found that

the vaginal comification are not correlated with MCF-7 proliferation test (P> 0.05) (Table 4-
6) .

Table 4-6. The correlation analysis betw genic activity of P. mirifica sample

determined by vaginal cornificationvas : eration (Trisap, 2003).
— o

Provinces Rank o 7’ \‘"\:i
S AN

vaginak® |4 oft ' % control
/2 \NN

ation effect (1 pg/ml) of

cornifica

Kanchanaburi

Il&% A\\\\ 1352677
[ [faizoam \\

Mae Hong Son 2 27.04 + 8.81
Phetchaburi 24 105.92+4.99
Uttharadith 112.92+3.77
Correlation
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