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Received: December 1, 2019 Objectives: This study was designed to examine the effect of Hominis PlacentaPharmacopuncture on
Revised: December 18, 2019 the change in behavior, sleep-related hormones, inflammatory cytokines, anti-oxidants, weight, blood,
Accepted: December 19, 2019 and serum on rats given chronic physical stress.

Methods: Wistar rats older than age 10 weeks were used in this experiment. They were divided into six
groups. The normal group was not given stress. The control group was given only chronic physical
stress and no treatment. The positive control group was given chronic physical stress and treated with
zolpidem. Three Hominis Placenta Pharmacopuncture (HPP) groups were given chronic physical stress,
then treated with different concentrations of HPP; HPP-0.5x (0.5 times diluted), HPP-1x (undiluted)
and HPP-2x (2 times condensed). The changes of values of Nestlet Shredding results, weight, Melatonin,

Correspondence to Gamma-aminobutylic Acid (GABA), Tumor Necrosis Factor Alpha (TNF-a), Interleukin-6 (IL-6), Super-
Bo-Kyung Kim oxide dismutase (SOD), glutathione peroxidase (GPx), AST, ALT, BUN, Creatinine, and leukocytes were
Department of Oriental observed during the experiment.

Neuropsychiatry, Pusan National Results: The changes in chronic physical stress of the rat model were as follow. The Nestlet Shredding
University Korean Medical Hospital, result increased in the control group compared to the normal group (p <0.05), and decreased in the
20 Geumoh-ro, Mulgeum-eup, HPP-1x and HPP-2x compared to the control group (p < 0.05). The amount of weight gain showed in-
Yangsan, Korea. creasing tendency in the HPP-2x compared to the control group since the second week. The GABA in-
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creased (p <0.05) and Melatonin also showed certain increasing tendency in the HPP-1x and HPP-2x
compared to the control group. The TNF-a and IL-6 increased in the control group compared to the
normal group (p<<0.01), and decreased in all the HPPs compared to the control group (p <0.05). The
SOD level decreased in the control group compared to the normal group (p <0.01), and increased in
first author's doctor's disscrtion for all the HPPs compared to the control group (p <0.05). GPx, AST, ALT, Bun, Creatinine and leukocytes
Dong-Eui University in 2019, showed.no notlceablg difference among all groups. S _ .

This study was supported by the Conclusions: Hominis Placenta Pharmacopuncture was effective in increasing weight, GABA,
Traditional Korean Medicine ReD pro-  Melatonin, SOD, and decreasing Nestlet Shredding and inflammatory cytokines, suggesting that it
gram funded by the Ministry of Health ~ consequently facilitates in relieving physical stress.
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2. CPS (Chronic Physical Stress) =Xt

AYFE2] £ CPS (chronic physical stress)S &
5HR] 2 AAH(Nor, Normal group), CPSE 245t
3 o} AR & 1A L& tZHCon, Control group),
CPSE- 0%_]—6‘]— ko3 é_ﬁ]tﬂ&. :rL71- qu—c‘s]- o}:/ké EHZ:E‘(PC,
Positive Control group), CPSE 3%t & ZF- 0.5x%
1/2 814, 50 «]), 1x (¥, 50 «I), 2x (284, 100 «])
o] AztA o] A7E o HPP—_rL(Homjnjs Placenta
Pharmacopuncture group)2& E&F30c} Z Zof ¥4
= SukEA gk

A AR A AR 2ol 397t A8 Al & A
T2 At 2t AFTEolA 35 Bt CPSE 72
Sl A 15 B2 AEHATE 111, o]99] 257F
< AEHIAE FHA S dxdole S99, AskA A
OFY A& AlFsIlt). 35:9] 7|Xto] SrE &
4 59| T A7t S I AF 71 B =
= &k, 59 A s AR B Al
A5EA SFEAT

CPS9] FH-2 AEFA i AAIE0] wet B2l e

2 FIsto] #Aof Qlof A= Higt ST dojuA|
P oo, 1 &2 E-AsHA 4571 25 v,
w9t 2% AA, LRI, Tt B, EFE
2 9 271, =o] A AolAef golwr], i T &
g 7]&0o]7], E&7]°|tKTable 1).

X

o

I~

_4

3. Nestlet Shredding
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Table 1. Time Table for the CPS Rat Model
Sun Mon Tue Wed Thu Fr Sat.

01:00~09:00 CRC CRC NCR NCR NCR NCR NCR
Cool Hot
10:00~18:00 Lightsoff TVS FT  Water TVS TH  Lights off
at day cage at day
19:00~24:00 CRC Hot NCR NCR Cool NCR CRC
NCR NCR

CRC: Circadian Rhythm Changes, Light off at day: Remove lighting during day-
time, TVS: Temperature variation stress (hot, cool), NCR: Normal Circadian
Rhythm, FT: Forced Treadmill, Water cage: Put in cage filled with water, TH (Tight
Husbandry): Forcing concentrated formation.
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5. ELISA (Enzmye Linked Immunosorbent Assay)
Test for Melatonin, GABA, TNF-a and IL-6

1) Melatonin

9ol Bt & & 2A(100 mgrE A&s}aL, of7]of 1x
PBS 1 ml& ¥l precellys 24 (Bertin technologies,
France)ollA] #2838t & 4°C, 7,300 rpmOl|A] 5&7F 94
E2|(Centrifuge 5415 R : Eppendorf, Germany)sl] A&
HS HFh £t A4S BES S A7 I B
w3t

Rat Melatonin Elisa Kit (Biomatik, USAYE A+83ll Mela-
toninZ 273t Melatonin®] FHE ulo]32 ZFo|E
o] 39| Melatonin standard &2 MZ 50 «1& ¥1,
HRP-conjugateE 50 «IE 3718t o3, antibody 50 «I&
¥l 70| #M2 tapping?t Fof 187+ 413l 37°Ce
6057t incubation 3t} ©& Wash buffer 400 «12 33
AMEgt T}, Substrate A 50 12} Substrate B 50 «#1&
F71et &, EF°|E AWM= tappingstal 187 A2 &
37°Cefl 1583} incubation (dark AJEf)3ict. o] ZFolE
o] Stop solution 50 «15 go] WA vkg-S FX| A1 ot
S ulo]gE Zdo|E FH(EZ Read 400, Biochrom, USA)
2 450 nmollAl OD (Optical density) S & H#c}. stand-

ard curveE WHE°] sample?] Melatoning assay3tt.
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2) GABA (Gamma-aminobutylic Acid)

Ago] Tt & 1] 22|(50 mg)S AEdL lysis buffer
1 m& ¥ th2, precellys 24 (Bertin technologies,
France)ollAl #8813t o]€ 4°C, 10,400 rpmOllA] 58
Bt YAEE|(Centrifuge 5415 R : Eppendorf, Germany)
3 F5ds Eeota, 3t A5 MES S A7HA
Js H3ch

Enzyme-linked Immunosorbent Assay Kit For GABA
(Biomatik, USAYE A+83ll GABAS S3tt GABAZH 1
& ujo]32 Z|o]E0] GABA standard 2] AZ 50 «l
22 & 1x Detection Reagent A 50 ¢]1& 282 4
, ZH°|E 7= tapping (cloudy ‘& =Dt Fo]
187 411 37°Cof| 60E7F incubation Tt o] blo]2=2
EF°]EE Wash buffer 400 «I2 33] A& & 1x De-
tection Reagent B 100 «1& Y1l ZH0|E AHZE tap-
pingdlal 187F 42 & 37°Co]l 3087t incubation 3T}
incubationdt Z¥|°|EE Wash buffer 400 «IZ 53] A
A3t oS, Substrate Solution 90 «1E 21l SH0|E #
W2 tappingdt Fof 187 A3 37°Col 1087t in-
cubation (dark ATEf)Jtt. o] ZFo|E°f Stop solution
50 wIE ol T BEgS SAXX] &, mlo|A= Eeo|E
ZH(EZ Read 400, Biochrom, USZ 450 nmof4] ODE
Z45}. standard curveE THE0] A1E2Q] GABAE as-

sayict.
3) TNF-a (Tumor Necrosis Factor Alpha)

Rat TNF- ¢ (Invitrogen, USAYE AFE3f TNF-a¢ & &
J3t. Rat TNF- a7} Z85% Hlo|H4& E&o]E] F9
TNF-a standard %, control 100 «1& H7Fslal 29
O|E AHZ tappingdtal 187 42 S0l A200A 2413
S0} 9IX|ct. o]& 1x Washing solution 400 «12 43]
A3t o2, Rat TNF-« Biontin Conjugate 100 «1E&
A7Fslal, EHo|E AHE €2 Sof A2olA] 1A7F 52t
HEXFCY. o]% 1x Washing solution 400 «12 43] A|Zgt
ok, 1x Streptavidin-HRP Working solution 100 #1
£ 7ot EE0|E AXE H2  AR204 308 5%t
HFX|3cE TA] 1% Washing solution 400 «12 43] Al&
S} T2, Stabilized Chromogen 100 «15 7}k, Z4
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O|E AWE @2 & A2(dark Ae)oIA] 308& B WA
et o] ZFo]EQ Stop solution 100 «1E o] ¥hM
82 SAAX & nfo]A2EH0|E 2[H(EZ Read 400,
Biochrom, USA)Z 450 nmellA] ODE &7g35}1, stand-

ard curveg® THE0] MEQ] TNF-e %S assaydct
4) IL-6 (Interleukin—6)

Rat 1L-6 (Biomatik, USAE AMESl IL-65 S74FT,.
o322 EFo|EQ] Z+ wellof|] IL-6 standard sample
100 «1E 715k EH0|E AWE tappingdtal 187F
H 5, 37°CollA 2417 <t AR B well9] &
E2 AASH &, AIAsHA] 2 A2 Biotin-antibody (1 %)
100 #1E F7IstaL, EeolE # M= §2 & 37°CoA 1
A7t B9t WIA| L), o]& Washing solution 400 «1=2 3
3] Mgt th2 HPR-avidin (1x) 100 «1E F7kskaL, &
go|E AME -2 Fof 37°CollA] 1AIZF 52t WA FC.
THA] Washing solution 400 «1& 53] Al&gt T2, TMB
Substrate solution 90 ~I& F7Flal EH°|E AHE &
2 %9 37°C (dark AJEH)olA] 30 B AL, o] E4
o]E9] Stop solution 50 «IE go] gHA] 1} 7l
Zof mlo]3 2 EFolE ZH(EZ Read 400, Biochrom,
U9E 450 nmolA ODE S

=

3= AL
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6. RT-PCR (Reverse Transcription Polymerase
Chain Reaction) for SOD and GPx

1) Total RNA £2]

HiA 0] b 2A|S AZoiA] T Ads ZHtE A 2
20 g5 $EA71AL EAT fqi7HA] -70°CoflA] B,

Total RNA9] E2]= thaat £ WHOoE Jith ¥ £
2](200 mg)°ll 800 «1 Trizol Reagent (Lifetechnologies,
USA)E ¥ precellys 24 (Bertin technologies, France)
oA #ASKE & #&Mo] 200 «19] chloroform (Sigma,
USA)ye H7Islal 15% 52t 250 & St ol& A2
ZJefloll A SELE AR -, Al AXREE AlASH ] fidh
4°C, 14,000 rpmellA 5% B2t EE|(Centrifuge 5415
R : Eppendorf, Germany) @t} QAEE|Z H2 AZHo|
500 «19] isopropanol (sigma, USA)S 75l A-24)
BloflA 5& & AT 07|04 RNA pellet= €71

2faH, 4°C, 14,000 rpmollA] 88t LAEeslar, A4Ee]
2 A7 pelletel] Y7 BHH 70% ethanol¥} DEPCE ¥
11 4°C, 7,500 rpmellA] 58 57t AR eE &, pelletit
@713 B AAZ ALol4 SE B9 HAS] E oflgt
& ARANZ o320 DEPC-treated watero] 0|1l
spectrophotometer (Biophotometer : Eppendorf, Ger-
many)ll4] OD 260 k& 210] RNA9| <=0t 558 A
ek

2) RT-PCR (Reverse Transcription Polymerase
Chain Reaction)

E&3t total RNA 5 #g¥} Oligo (dT), DEPC-treated
water 2.5 #1Z RT premix (Bioneer, Korea)ol go]
Mastercycler gradient (Eppendorf, Germany)E ©]-&-5
cDNA 50 «IE 335}aL, o]& PCR (Polymerase Chain
Reaction) 5Z2 93t templateE AT o|d in-
ternal controlZ+ 5k-A713 F-AARR] glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) (sense primer:
5'-ATCCCATCACCATCTTCCAG-3’, antisense primer:
5-CCTGCTTTCACCACCTCCTT-3)E AR&3It}. Reverse
transcription temperature cycle=, HA] 42°CollA] 14]
7t &<t cDNAE g5k, 94°CollA 58 Bt HAgst &
of] 4°CollA 5% <t WSk GAE AR 19 v
PCR (polymerase chain reaction)& 7] a4 cDNA,
sense primer 10 pg (picogram), anti-sense primer 10 pg,
DEPC-treated waterS PCR premix (Bioneer, Korea)©l|

22 & Mastercycler gradient (Eppendorf, Germany)
£ o]&dl SEAF

PCR temperature cycles ¥7] Hgf tha3 22 <A
2 3PP

A DNAS SE517] 918l 95°CollAl 300 52t pre-
denaturationA]7]1L, 94°CollA] 40% &<t meltingd}al,
56°CollA] 40% B2t annealingSt &, 72°ColA 90 BF
extensionstSitt. o] TS 303] WHERE & wiR|et HolF
9] extension TAIA] 72°CAl4] 600% BT extension
et I oS GPx 84 primer (sense primer: 5-
CTCTCCGCGGTGGCACAGT-3', antisense primer: 5'-
CCACCACCGGGTCGGACTAC-3)E ol&3lx, Cu-Zn
SOD 8-AA= primer (sense primer: 5-GCAGAAGGC



AAGCGGTGAAC-3', antisense primer: 5-TAGCAGGA
CAGCAGATGAGT-3)E ©]-&34] Mastercycler gradient
(Bppendorf, Germany)ollAl SZA|ZLE o|FA SZH
SOD, GPx9] DNAE Greenview nucleic acid gel stain
(IO Rodeo, 1:10,000) =35t 1.5%9] agarose gel Al
11, 0.5x TBE buffer (80 mM Tris-HCL, 80 mM boric
acid, 2 mM EDTA, pH 8.3)& °©]&3l 100 VoA 30&7t
A7) YBAIAA TR

ZYol+= Image Station (Samsung, Korea)& o-83}
om, ZHof= Alphaease FC StandAlone Software (Alpha
Innotech, USA)E ©|-&3t}.

(o] =1
=

7. t
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Az AL ol Zof|A] 2F 100 ©1E EDTA-bottleol
21 ZHl2 Multispecies Hematology Analyser (950,
Hemavet, USA)X ¥o] W8S S} &2 A
VS-6000CFI (Vision, Korea)E& ©]&3l 3,000 rpmlE
2057 AAlEEsl 4= £t AST, ALT, Bun, Cre-
atinine ¥=-2 Dri-chem 4000 I (Fujifilm corp. Japan)
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Fimey

8. 8424

2= =47 Bxcel program (Microsoft Excel 2016,

600 ~ %
© 500 - l
E
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Nor Con 0.5x 1% 2X
v
HPP

Fig. 1. Effect of Hominis Placenta Pharmacopuncture on Nestlet Shredding
in rats subjected to CPS.

Values are expressed as Mean=SE. "’p <0.05 compared with normal group, *p <
0.05 compared with control group.

Normal: no CPS, no treatment, Control: CPS, no treatment, PC: CPS, treated with
Zolpidem, HPP: CPS, treated with Hominis Placenta Pharmacopuncture at GB20 «
GB21 + CV4 (0.5%: 50% Hominis Placenta Pharmcopuncture, 1x: 100% Hominis
Placenta Pharmcopuncture, 2x: twice the amount of the 100% Hominis Placenta
Pharmcopuncture).

JW Ha, YM Lee, CS Na, JW Sakong, BK Kim 361

USAE ol&s HoAet #E AR meantstandard
error) 22 HAIFTh AFFEC] BAEAL SPSS 21 ver.
for windowsS ARSI, B]E4ZQ1 B O 2 Mann-
Whitney U testE AHct 94 2482 2 473
27 ¥ p<0.05 =04 ATt

Hatof| 0|xl= &

0%

1. Nestlet Shredding =

Ao H8) TR TSR3 2712 e (p<
0.05), =z Hlfs‘H HPP-1 xwt, HPP-2xwol|lA 3-2J$t
#AE YERAHp<0.05) (Fig. 1.

2. M Halo OjxX|l= gt

15 #pol] Zg/dtol 1 6H “41 = H]%E?} nE AT
o AE Sl A
A1l HPP-2 x4t g EH W EH -_rLoﬂ vl A 5
71go] W BEE HERTHFig. 2, Table 2).
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Fig. 2. Changes of weight in rats subjected to CPS.
The groups are referred to in Fig. 1. Values are expressed as Mean+SE.

Table 2. Changes of Weight after Hominis Placenta Pharmacopuncture
Treatment in Rats subjected to CPS

Group* Oweek (g) 1week(qg) 2 wks (9) 3 wks (g)
Nor 0.00+0.00 11.20+2.78 37.00+542  53.00+7.48
Con 0.00£0.00 525+229 23.756+411  37.75+5098
PC 0.00+£0.00 7.00+£235 27.26+7.79  46.00+10.89
05x  0.00+0.00 825+5.09 31.00£6.68  37.00£9.25
1x 0.00£0.00 3.75+7.09 25.50+8.53 38.5+11.03
2% 0.00£0.00 6.88+12.03 20.25+11.93 43.25+10.23

*The groups are referred to in Fig. 1. Values are expressed as Mean+SE.
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3. +H &H S=2 H5l0)| DXz &

1) Melatonin

ZgAytol] vle] thR-S Aol A3S e, tix
|| B]3}] HPP-2 x4 Z719] A3k YebdchFig. 3).

2) GABA (Gamma-aminobutylic Acid)

Aol vlgl] 2Tt A0 A YERAIAL, tiR
ol H]s HPP-2x+ollA] felgt S7F8 Yebirkp<
0.05) (Fig. 4).

50 q
e 45 .
E T
(o))
£
£ 40 A
C
[e]
©
[0}
= 354
O T T T T T T 1
Nor Con PC 0.5% 1% 2X
v
HPP

Fig. 3. Effect of Hominis Placenta Pharmacopuncture on the secretion

of Melatonin in rats subjected to CPS.
The groups are referred to in Fig. 1. Values are expressed as Mean=SE.

120 -
90 N *
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~ 60 .
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i)
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O T T T T T 1
Nor Con PC 0.5% 1x 2X
v
HPP

Fig. 4. Effect of Hominis Placenta Pharmacopuncture on the secretion
of GABA (Gamma-aminobutylic Acid) in rats subjected to CPS.

The groups are referred to in Fig. 1. Values are expressed as Mean=SE. *p<
0.05 compared with control group.

4. ¥5M cytokine B30 O|X|= Ft

1) TNF-a (Tumor necrosis factor—alpha)

ZJAdtol vlg) = —%
0.01), thz<tol] Hls] A
(p<0.05) (Fig. 5).

SO 27HE el <
B QO 7S ekt

2) IL-6 (Interleukin—6)

gl vlgl dixa2 98t S/ YR (p <
0.01), tiz<tol] vlsh A
(p<0.05) (Fig. 0).

5. gitst Xt OXlz S

1) SOD (Superoxide dismutase)

/<ol vlsh 2w folgh A4S Ueigla(p<
0.01), thE=tol] Bl A+ BT Fofet S7H Ueith
(p<0.05) (Fig. 7).

2) GPx (glutathione peroxidase)

At 7 FoRt A7k it Fig. 8).

20 A
H##
—
16 % " *ok *
E = 0
o 12
2
7
LL 81
b4
'_
4
O T T T T T 1
Nor Con PC 0.5% 1% 2%
v
HPP

Fig. 5. Effect of Hominis Placenta Pharmacopuncture on TNF-a values
in rats subjected to CPS.

The groups are referred to in Fig. 1. Values are expressed as Mean=SE. ""p<
0.01 compared with normal group, *p <0.05 compared with control group, **p <
0.01 compared with control group.
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¥
HPP

Fig. 6. Effect of Hominis Placenta Pharmacopuncture on IL-6 values in
rats subjected to CPS.

The groups are referred to in Fig. 1. Values are expressed as Mean=SE. *"p<
0.01 compared with normal group, *p <0.05 compared with control group, **p <
0.01 compared with control group.

200 A
kX
K0) 4 1 *k *%
A i ™ 2= =
0d
8 o 120 1
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Rs)
> 80-
@ L
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E 40
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Nor Con PC 0.5% 1x 2X
v
HPP

Fig. 7. Effect of Hominis Placenta Pharmacopuncture on the intensity
of SOD level in rats subjected to CPS. ‘

The groups are referred to in Fig. 1. Values are expressed as Mean=SE. ""p<
0.01 compared with normal group, *p <0.05 compared with control group, **p <
0.01 compared with control group.
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1) AST, ALT, BUN, and Creatinine
A 7F 9t Aol gloltHTable 3, Fig. 9).
2) Leukocytes

AYZRE 7913 Aol= IIFKFig. 10, Table 4).
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Fig. 8. Effect of Hominis Placenta Pharmacopuncture on the intensity
of GPx level in rats subjected to CPS.
The groups are referred to in Fig. 1. Values are expressed as Mean+SE.

Table 3. Changes on AST, ALT, Bun and Creatinine Values after HPP
Treatment in Rats subjected to CPS

Group*  AST (U/L) ALT (U/L) ~ Bun(dl/L) Creatinine (dI/L)
Nor 121.8+1.4 57373 18.6+0.5 0.35+0.02
Con 1515+6.7° 59.0£5.9 19.4+0.8 0.38+0.02
PC 125.3+6.7 51.0£6.3 15.3+£0.5 0.33+0.02
0.5x 171.8+17.3 56.5+0.8 16.0=0.9 0.38+0.02
1X 173.3+£25.9 71.3£19.8 20.0£0.6 0.53=0.02
2% 136.5+13.4 41.0+25 21211 0.48+0.06

*The groups are referred to in Fig. 1. Values are expressed as Mean=SE. #p<
0.05 compared with normal group.
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Fig. 9. Effect of HPP on AST, ALT, Bun and Creatinine values in rats subjected to CPS.
The groups are referred to in Fig. 1. Values are expressed as Mean+SE. *P<0.05 compared with normal group.
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Table 4. Changes on the Leukocytes Contents after Hominis Placenta Pharmacopuncture Treatment in Rats subjected to CPS

Group WBC (K/ 1) NE (k/ «1) LY (k/ 1) MO (k/ 1) EO (k/ )
Nor 4.74+0.59 1.16+0.18 3.33+0.46 0.25+0.04 0.02+£0.002
Con 2.81+1.07 0.65+0.19 1.93+0.80 0.21+£0.08 0.02+0.005
PC 2.78+0.68 0.73+£0.19 1.93+£0.48 0.10+£0.03 0.01£0.003
0.5x 3.71+0.52 0.98+0.15 2.54+0.37 0.17+0.05 0.01+0.003
1x 3.75+0.28 0.86+0.13 2.69+0.18 0.18+0.01 0.02+0.007

2X 2.96+0.55 0.86+0.16 1.86+0.36 0.21+0.03 0.02+0.005
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