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The Effect of HP4060 on the Brain Neurotransmitter and Hot Flushes
in the Female Sprague-Dawley Rat

Jin Sook Seo', Eun Joo Kum', Do Hyeong Kwon' and Hyeyoung Lee>"

'Research Center of Hanil Co., Ltd., Anseong-si Gyeonggi-do 456-825, Korea
’Department of Biomedical Laboratory Science, College of Health Sciences, Yonsei University,

Wonju-si, Kangwon-do 220-710, Korea

In this study, the effects of HP4060, a pomegranate extract, on Sprague-Dawley (SD) female rats were investigated.

SD rats used in the experiment were divided into 3 groups: a control group, 100 mg HP4060/kg rat powder fed group,
and 25 mg HP4060/kg rat liquid fed group. After 20 days of administration, the changes of the brain neurotransmitters
were measured. The data showed that the concentration of the serotonin and the norepinephrine were increased, whereas
that of the epinephrine was decreased in HP4060 administered groups. In addition, the improving effect of HP4060 on
depression symptom of menopause women were shown by increased immobility time of the SD rates in a separate

experiment. The uterus weight of HP4060 fed groups were also shown to be increased. In order to monitor toxic effect

of HP4060, glutamic-oxaloacetic transaminase (GOT) and glutamic-pyruvic transaminase (GPT) levels were measured,

and the results showed that no significant difference in GOT and GPT levels among experimental groups implying no

significant toxic side effects of HP4060. According to these results, it seems clear that HP4060 may improve symptoms

of hot flush and depression caused by menopause without significant level of toxic effects.
Key Words: HP4060, Hot flush, Serotonin, Norepinephrine, Epinephrine, Immobility time, GPT, GOT
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AAgGEZo] wZo|FUZ (norepinephrine)Z} ol U]
X3 (epinephrine), A|ZE (serotonin)©]T}.
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(Aviram et al., 2000; Kim et al., 2005; Song et al., 2007).

Phytoestrogen< 925 R o ~E=ZZ] EAo| yofs)
H Z44E A (Ishimi et al., 2000)2 5t olug} &

NEERZ &S 7L o] TfF X S
AAE 71 % S (Miodini et al., 1999). Phytoestrogene ]|
2~E 27 428 (estrogen receptor, ER) a, ol TAS 714
Uq ER___ oﬂ/\EE}]] u]-p—o
ERE)ell 2§ sto] o]E59]

ol ~EZ7 oz AH

9 2~ (estrogen response element,
At we} o ~EZ 2
deti B8kt (Ikeda et
al, 2002). EREE 7= Abe] A5 Mol A ligand
AP Al ERE] Aol #FAsle luciferase A4S SA 3

A, AFFas A AT HAe dxzad v
awste] 3.12ufe] wIrE yEbdva Bae wh 3l
(Arao et al,, 2007). B=3F Abo] o 2E=Z &A1& W
sl A2 BE (Saccharomyces cerevisiae ER + Lys
8127)E AREste] o 2ERZ S4S gRlgh A AR
52 17p-estradiol (B,) WZoll H|ste] <F 5% 2
o ~2E=ZZ g/do] YERd vl It} (Choi et al,, 2005). A
FEFNL AZEUS 11.6 pe/g -5k 9121 (Badria,
2002), 17p-estradiol> 0.15 ppm g3l Ak HuH
1} 21T} (Choi et al., 2002).

Table 1. The experimental treatment condition

Group Treated condition
Dose Oral Ad. vol (0.9% NaCl)

Control 0 mg/kg 1 ml
HP4060 powder 100 mg/kg 1ml
HP4060 liquid 25 mg/kg 1 ml
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EZNol 49 25 mg, HP4060 =S rate] Kg &
HP4060 100 mg2] &2 0.9% NaCl 1mloll =5 2043t
Y oo F&5A SHE o)&ste] AR sqlrh

Rate| & & HFs=ol diste] A5 2¢d &, F
o &1, 5, 10, 15, 20€°l diethyl etherE ©]-&3}o] w5
Al F HE AFetal A 54 $F 2% TCA &4 75
ml, 0.5 mM EDTAE &3t 0.33 M NaH,PO, 3 ml® 7}3}
o] homogenizationgt - 4°C, 4,500 rpmollA] 1023+ LA
sttt dAldy] & e %“’ wElske] 20T 1
Hate] Aol AR&sElTt (Joetal, 2008).
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858 5439t} ELISA kit serotonin research ELISA
kit™, 2-CAT research ELISA kit™ (LDN Co., Germany)=
A3} 21 450 nmol| 4] ELISA reader (Emax, molecular
device Co., USA) 2 33528 SAsto] A&Fa3ith
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Table 2. The effect of HP4060 on serotonin level

Table 3. The effect of HP4060 on norepinephrine level

Serotonin concentration (ppm)

Norepinephrine concentration (ppm)

Day Control HP4060 HP4060 Day Control HP4060 HP4060
100 mg/kg, powder 25 mg/kg, liquid 100 mg/kg, powder 25 mg/kg, liquid
2 035%0.01 2 0.1240.01
1 0.35+0.02 0.35+0.01 0.3940.04 1 0.10+0.01 0.12+0.02 0.129+0.02
5 0.3610.01 0.39£0.02" 0.49£0.01" 5 0.13%0.03 0.24+0.02" 0.255%0.02"
10 0.37£0.03 0.40£0.01" 0.50+0.01" 10 0.13+0.02 0.22+0.01” 0.268+0.03"
15 0.37£0.02 0.40+0.02" 0.50+0.01" 15 0.140.04 0.2240.01" 0.224+0.02"
20 0.38%0.01 0.44+0.02" 0.51+0.01" 20 0.13+0.02 0.2310.02" 0.236+0.01"

The value are mean £ SD, statistical significance compare with
the control group. *, P<0.05; **, P<0.01 (one way anova, LSD
test).

0.50 A

0.45

0.40 -

Conc.(ppm)

0.35 ]

0.30 1

Time(days)

Fig. 1. The effect of HP4060 on serotonin concentration in the
SD female rat brain. -@-, Control; -O-, HP4060 powder; —y-,
HP4060 liquid. The value are mean®SD, statistical significance
compare with the control group. *, P<0.05; **, P<0.01 (one way
anova, LSD test).

Fholw, HP4060 25 Fogh Aol A= 04440.02
7 7he] o, HP4060 “&FNE Fol ek A9
ol A& 0511001 ppm 20 A3¥ho = vepdth AlE

B4 Fo] 20¢ Fo] AREWS FFS Fof 1449}
H]a8ke] HP4060 2ol 3t 0.09 ppm, HP4060 554
2 012 ppm F7FR=E S BT Fo| sUAHE

ppm (204

HP4060 23+ HP4060 55 N& oIt Al oz
a3 o]l Aol & wEthtl ARET] S7F A&
Ry

LEAmly=2 &k
}= Table 3, Fig. 20 LFERY MD}.
ol
o

T 5l HP4060 5%

The value are mean + SD, statistical significance compare with
the control group. *, P<0.05; **, P<0.01 (one way anova, LSD
test).
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Fig. 2. The effect of HP4060 on norepinephrine concentration
in the SD female (15~16 weeks) rat brain.-@-, Control; -O-,
HP4060 powder; —y-, HP4060 liquid. The value are mean  SD,
statistical significance compare with the control group. *, P<0.05;
** P<0.01 (one way anova, LSD test).
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Table 4. The effect of HP4060 on epinephrine level

Table 5. The effect of HP4060 on immobility time

Epinephrine concentration (ppm)

Day Control HP4060 HP4060
100 mg/kg, powder 25 mg/kg, liquid

-2 0.0053%0.0001

1 0.0058+0.0002  0.0057%0.0001  0.0056=-0.0002
5 0.0057+0.0003  0.0057+£0.0002  0.0056=0.0001
10 0.0057£0.0001  0.0056%0.0001"  0.005420.0001"
15 0.005820.0002  0.00560.0002"  0.005320.0002"
20 0.0058%0.0002  0.0055+0.0002"  0.005240.0002"

The value are mean * SD, sta*tistical significance compare with
the control group. , P<0.05; , P<0.01 (one way anova, LSD
test).

0.0062

0.0060 - T T

0.0058 -

0.0056 -

0.0054 1 L 4

Conc.(ppm)

0.0052 +

0.0050 -

0.0048 T T T T T

Time(days)

Fig. 3. The effect of HP4060 on epinephrine concentration in
the SD female rat brain. -@-, Control; -O-, HP4060 powder; —¥-,
HP4060 liquid. The value are mean®SD, statistical significance
compare with the control group. *, P<0.05; **, P<(0.01 (one way
anova, LSD test).
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Immobility time

Immobility time £%: A3 S&
time =733 A3} HP4060 =

Immobility time (sec)

No. Sham HP4060  HP4060
. . Ovariectomized 25 mg/kg, 100 mg/kg,
ovariectomized I

liquid powder
1 181.0 255.0 161.0 186.0
2 191.0 261.0 153.0 192.0
3 185.0 253.0 152.0 181.0
4 183.2 241.0 153.0 173.0
5 187.3 221.0 160.0 168.0

ave 1854 246.2 1558 180.0
’ +3.85 +15.85 1432 +9.67

The value are mean + SD, statistical significance compare with
the control group. *, P<0.05; **, P<0.01 (one way anova, LSD
test).

300
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5 7 . T
£
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0 ‘

1 2 3 4

Group

Fig. 4. The effect of HP4060 on the immobility time in forced
swimming. 1, Sham ovariectomy control group; 2, ovariectomy
control group; 3, HP4060; 4, HP4060 powder. The value are mean
+ SD, statistical significance compare with the control group. *,
P<0.05; **, P<0.01 (one way anova, LSD test).

o3k Algltol M= B2tk the]Ehe] immobility time

= 5 A& Uzt 45

immobility time®] 246.20+15.85 sec= YERF WA 713

WA o] 749 185.4043.85 sec, HP4060 HS
)]

A] HP4060 -2t @ HP4060 wFHo] HL-of A
Aol 58 = 5 s AL AgAyz Felst

T} (Table 5, Fig. 4).
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Table 6. The effect of HP4060 on serum glutamic-oxaloacetic transaminase, GOT level

GOT (U/L)
Day i ) i i HP4060 liquid
Sham ovariectomized Ovariectomized
25 mg/kg 250 mg/kg 1,250 mg/kg
-1 88.8+5.5 122.7£17.1 101.2£16.9 133.2%£53.3 138.7427.5"
103.7£28.8 108.61£20.2 104.2+8.7 108.8x11.5 110.8+8.7
6 132.0£25.0 118.4%+14.7 117.4£17.9 100.4x11.4 944+122"
10 123.0£4.0 132.2+32.7 142.0£29.8 114.8+25.8 116.0£17.8
13 106.3£14.2 139.8£27.8 197.0+37.4” 133.8424.1 114.4£11.9
16 193.81874 235.0%£103.9 119.8420.9" 152.0+64.8 137.2418.9"

The value are mean % SD, statistical significance compare with the control group. *, P<0.05; **, P<0.01 (one way anova, LSD test).

400

.
/a2
. 3
4
300 . 5
g
2
G 200
=
I}
o

100

-1 3 6 10 13 16
Time(days)

Fig. 5. The effect of HP4060 on GOT in SD rats. 1, Sham
ovariectomy control group; 2, Ovariectomy control group; 3,
HP4060 25 mg/kg; 4, HP4060 250 mg/kg; 5, HP4060 1,250 mg/kg.
The data represent the mean &= SD of 5 rats. *, P<0.05; **, P<
0.01 (one way anova, LSD test).

% 8% o] GOT/GPT 3%e] WstE Table 6, 76 1}
ERN QAT HP4060 55588 25, 250, 1,250 mgkg= A&
dH < st GOT, GPTE
iz} Blaste] A3kt 5
S YEREA] et 169 &
HP4060 5= Folol o3k 83 5 GOT &4 =s
HEH, FrHE gz 235011039 UL (169)
o B]ale] HP4060 25 mgs Foigh Alga" 119.8420
U/L (16%), HP4060 250 mgE FoIgh Al g2 152164
U/L (169), HP4060 1250 mgS Fo13F Al&e 1372
189 UL (16¥)Z GOT X7} WYE T} (Table 6, Fig. 5).
HP4060 55 fFofo] o&t HA & GPTe| €%+
WA 2T (PG2)0] 61.0% 8.6 UL (162)0l H]8t]
HP4060 25 mgs FoIgh Al@a"2 51.029.1 UL (169),
250 mgE FoI 3 AlETS 51.846.4 UL (16%)), 1,250 mg

PO P L/ S

ro

oo O

H

£ FoJ3 AP 538128 UL (16¥)= et
(Table 7, Fig. 6).

K22 53 HP4060 55 9S 16U7F Fo3h
FAZ 543 A= Fig 739 2ok $aF
< 0.1240.01 g1 Aol Hjsl] 7PddiAE o
FHAE 048% 001 gO & YEREAL, HP4060 55
25 mg AT AP 0.14£0.01 g, 250 mg &
Fo] Aeie 0211001 g 1,250 mg 4 7+5Fo] Ald-S
0.24£0.01 go]Jth o|=ZH HAaHE ol Hlshy
HP4060 %NS A5 Aldae] AFA7F 57
sh= Aol ERlENem, ol FAIHCREE Fo% A}

o5 YERNAT (Fig. 7).
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Ao #e AFAEE pucinic acid, estradiol, p-
sitosterol®] 4 (Okada et al., 1997), 7| AE2] A5 A
23, MRFE=e] kst 2 384 2 phytoestrogen
(Choi et al., 2005; Song et al., 2007)]] #3F A o] Qich
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Table 7. The effect of HP4060 on serum glutamic-pyruvic transaminase, GPT level

GPT (UL)
Day _ _ _ _ HP4060 liquid
Sham ovariectomized Ovariectomized
25 mg/kg 250 mg/kg 1,250 mg/kg
-1 45.0+6.8 4724133 515112 55.5+8.8 522465
3 38.848.2" 54.246.0 53.8+11.2 574492 60.4%3.8
6 61.816.8 61.0%7.7 57.6%11.7 472475 454449
10 51.043.9 58.2+4.4 48.8+7.5" 48.8+5.5" 484421
13 452458 53.6%3.0 50.0+5.8 51.6+4.2 53.042.9
16 53.0+7.5 61.0+8.6 51.09.17 51.816.4 53.8+2.8

The value are mean % SD, statistical significance compare with the control group. *, P<0.05; **, P<0.01 (one way anova, LSD test).

80

L

70

60 4

Conc.(U/L)

50

40 -

30 -

-1 3 6 10 13 16

Time(days)

Fig. 6. The effect of HP4060 on GPT in SD rats. 1, Sham
ovariectomy control group; 2, Ovariectomy control group; 3,
HP4060 25 mg/kg; 4, HP4060 25 Omg/kg; 5, HP4060 1,250 mg/kg.
The data represent the mean = SD of 5 rats. *, P<0.05; **, P<
0.01 (one way anova, LSD test).

TS HAHE FH ol propylene glycols Fo938h o222
nel Aol S7HgE W, P E o ARFEES
Folgh Alre] me Aol S7HEA a2 AL VIS

o] =oM% g1l (Kim etal., 2009).
S A ThopA|
oxydase) BAS HAaA7|aL 2oy Tae GEaS
AREEE ol 2EEZ 8
B3 dA2EZAS BT
e vehds =29
o] Ak AofFFomA AL EAS gt o]
HP4060° &% o ~E =73} A}k phytoestrogen *d
B AEZAS HESo 2R 2EZA AR 2
3 e e QHERe HFS Ao 4 doge A
gagci=s
ARETS bz WA #do] 9l

(monoamine

r—{&‘ g

J

CRREE

0.6

0.5 o

0.4 4

0.3 4

Weight(g)

0.2 +

0.1 4

0.0

1 2 3 4 5
Group

Fig. 7. The effect of HP4060 on the uterus weight in SD rats. 1,
Sham ovariectomy control group; 2, Ovariectomy control group;
3, HP4060 25mg/kg; 4, HP4060 250mg/kg; 5, HP4060 1,250 mg/
kg. The data represent the mean &= SD of 5 rats. *, P<0.05; **,
P<0.01 (one way anova, LSD test).
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