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Efficacy of Inhalation Therapy using Zizyphus jujuba var. spinosa Blended Oil and
Spa Therapy on Stress : A Double-blind, Randomized, Single center Clinical Trial

Seo Young Oh', Jae Hui Kang', Tae Soo Jang? Hee Jeong Choi®, Taek Won Ahn*

Dept. of Acupuncture & Moxibustion Medicine, College of Korean Medicine, Daejeon University
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3Graduate School of Intergrated Medicine, Cha University
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Objectives : The purpose of this study was to investigate the efficacy of inhalation therapy using Zizyphus jujuba var. spinosa blended
oil and spa therapy on stress in adults. Methods : The study design was a double blind, randomized, single center clinical trial. A
total of 30 volunteers who were highly stressed and were over 9 points on POMS(profile of mood states) participated in this study.
Inhalation therapy using Zizyphus jujuba var. spinosa blended oil and spa therapy were applicate for the experimental group and
Jojoba oil inhalation and spa therapy was given for the control group. During the 2 weeks, the participants were treated about
inhalation and spa therapy twice a week. The treatment sequence is spa therapy after inhalation therapy. Result : The improvement
of stress was evaluated by POMS, HRV(Heart Rate Variability), EEG(Electroencephalography), PSQI(Pittsburgh Sleep Quality Index),

salivary cortisol. After treatment, POMS was significantly decreased between the experimental group and the control group. In other
measurement(HRV, EEG, PSQI, salivary cortisol) except POMS, there were not significant. Overall, however, they showed a tendency
to alleviate stress in the experimental group. Conclusions : We suggest that inhalation therapy using Zizyphus jujuba var. spinosa
blended oil and spa therapy might be effective on stress.
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M E A AHoz IFE HAN It AkHn HA8o] oy
4) = bi o =
a]q%o _4 OJU/\EE]/\i olgl AWL ok 70 (77} /\Eg]/\i Zj'% gﬂ‘j’o]q— = E]—% JOL% B é"q—ﬁﬂé‘?‘ i\.EEﬂi\. ° Z,\_S’}
o i 2ovw T (4 2~ %3 _@f_ﬂ’f“ Zﬂ;la_ﬂ Uﬂﬂoﬂ /\]ﬁﬁloﬂ L2 A o) :§:—7€
g Aok oot Wark Y& WE onw 2EdaE @Y L T e
o]0 Ao HAVS] arll) ~eEf A= oudlo AAe] sk T LS E9 et we) ASN s <lEle] A
‘l_.E'/] == ‘FOO]'_TJ_ b3S . —._Eﬂ—-L =, O, = =2 X]—:‘*O* H].L:{;],b 740] 51215]04;]5)
- = = ~- T A <} AR
A, FaEel AAE - AR RS esATE, BAEAR —;946;1]3/\11: ~Efx A3 oﬁ]éOﬂ F50] 9= dekge =
- Z T — — a1 [} LI 4 =
s Aol Ak 20 o) 82 FoAA U3 T T L et el Al o1
oJgo] Wi 2EA2E Wol =7l Aoz vy, b l® SEAl Zote] o
gddiclel 7k & EAI AAA - Al 2Eg g A Al T EEE e FAEUR 53, FEARE Sk &
Lo e ‘; B :hl JQHOLELOL 3k kA A9} serotonin 9% W3} catecholamine o3
ek A5 F2 e oEstal glovt FAkgo] Whlsh= W39 Zo) 75 = 1 =
e A3l Goll gk AF wa o Qs o B A, EWAR
3971 Bk el 9 Ao 2EH B0 de SR e
So| 7134 Hl—7] A2l o HYol5e ~EFAZEE of $tof Egel slad A
. e Asto] Seoldlo] A7 B olgd Flamel B e FRA 4
13-]\0114‘ 747]'0 aL O]—ZJZ-]O] EUE T?‘O]'T—:E]TI:’ ﬁﬁko] Lco].%}oﬂ U}FL]— o Folo] ~EH A o]k nx]= o3&H0 W A}zo) Ao
747]_‘]% H] oF -,—]H]/lgj' E_/] .\4—/\101 57}_ T v H ] _._E‘]]_. ]Loﬂ ]Z]t [elxe} = Jda-d 01]‘_3.1_
e s o O o 590 1) sstl olAE QY So) gglo), B o7
Sevhete] 49 19909t THE BetiA el tig A4 o] FobAz thEoldl 0oldl olubAoE ALEHL 0ol
o] éo}&iotﬁs ’d—‘ﬂ]'z] ﬂoﬂ‘: Zemko mﬂgﬂé%o] lc::‘xo]'a' 9} E] L—IXH : \_36?11_ -LE‘]%LEL_"Iv— ]’o T~ 2=
-k — FIE Bl sl QAAFHO mx] oro A o ol Al
gt 1 F Plane NAsdel Pow 748 F Eﬁ; VI IS L s s S

Received August 1, 2017, Revised August 7, 2017, Accepted August 16, 2017

Corresponding Author : Taek won Ahn

Dept. of Sasang Constitutional Medicine, College of Korean Medicine, Daejeon University. Doojeong-dong 621, Seobuk-gu, Cheonan city,
Chungcheongnamdo, 331-958, Korea. Tel: +82-41-521-7535 Fax: +82-41-521-7007 E-mail: twahn@dju.kr

_49_



Journal of
Haehwa Medicine

1. Ao
B odge diddigha B Aokl dela duldaE
MAA/A 7)ol ARtk 194] o 644 olste] ~EYAE &
2R AUES gto 2pAel Folsll 2017 69 2295
3

AFS) B4
Aol Aol Ageln Az Eod JUAES Ao
Aaaiein. & AT Age gade ¥4 e o
ARSI A 59 W,

(%913 DJUMC-P-2017-05)

D AA/A 71

A SPAT: PN

A FE St Ye

3N ool Fdol &

710 Fdahs TS el w91 7 38
O

=
T A e sdeke A, %4, 9 gk, o5 dH, ¢
o H

2 NETE % @RuY
D NEA=

RENE LD LD
30%, Az 30%, $EF 20%,
o)k, ol 10ml BT 2
A9 gel waE,

dEPe Amel B3 999 Hels 0% ASH o
sl gATlERoR Adsgon, o 2qA F
sto] ont 2 100%= WHEAX Yol akx
B 003} U FHG A2 B 10ml B9
24 879 TR APRHE FAstk

= g b
oxt
Do
o
N
o,
=
to M
u
r\j
i
2
>

O

_50_

Q3 5 AR/ 7E A gl Al 1
Ao Z F 28|(Visit 2, 3) /)74 T8

4s Azd 3

Jet=s shar, 4] 23t

TR WO 32~36°C, 20508 xRS MAsie] H|4] An

Ayt w0 & Visit 40 A8 §lo] BE H7pA
] S48 AthFig. 1).

Moo

T A1)

. gl 2rlgead HIHK| 5=
NI g am mzay 9 am ma2ay eSS
Visit 1 Visit 2 Visit 3 Visit 4

(Baseline) (2~4days) (5~7days) (Endpoint)

Fig. 1. Study procedure
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Table 1. Subject disposition

Population Experimental group Control group

Withdrawal 0(0%) 0(0%)

Safety population 15(100%) 15(100%)

Modified ITT population 15(100%) 15(100%)

Per-Protocol population 15(100%) 15(100%)

b & Qe SAe dviE
749 Aol ok 13%(86.7%), A 21
RQaL, tiEaollA A 147(93.3%), A 198(6.7%)
7 A#e Aol 35.0713.524], thERTEolA
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Fig. 2. Flow diagram
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g w2 xﬂ?hlfoﬂ oﬁ%h %-3— otk
A7 % AlgdelA #7429, vEd 114, dizaolA
57 0%, mlol7 1498oR T 2he] foie gl slo® U

bt (P=0.222) 71517 Feizte] 749 A HAAS A3
sl on Urine HCGAAME ¥+ 25 Negative M‘jr(Table 2).
Table 2. Baseline demographics

Experimental Control group

3. BopEe 24

1) Baseline ¥4
Baselineo| 9] Ay tjza7ke] H|woA P=0.115%
POMS dlo]e] Fholl tigh =t ko] Aol Ho|#] kot
HRVY 7% baselined] Aol A&ty thxat7ke] H]aloA
P=0.042% HRV-2E# 2 AgLol| g T 1ke] fofst 4}
o|7} QSTh AlETS 94.33%, HFT2 101.47% AlgToA
~Eg 2 AYE o] H %74 =453t gk HRV-2Ed
22250 A P=0.367% Tt 7He] 2ol HolA| ottt
EEGY 7%, baselined| A9 Alditd} thxa+7ke] H|nlo] A
AAFEE P=0.494, QAEEE P=0.257, A5E& P=0.616,
A et P=0.838% Bt {H] Afo] Ho|A] ergkt
PSQIe] 7 baselined| A2 Aldt3} tzat7ke] B oA
P=0.838= PSQIell thgh < 7ke] Apoli= HoA] 2okt
FE|ES 79, baselined| M| Aldaty} dfzat ko] H]alofA|
P=0.106 2.2 FE]Zl| digh 7o k] Aol HolA| gkt

2) 43 F&2A HUt 24
(1) POMS

Baseline(Visit 2) tiH] FHFHHEAIH(Visit 4)¢] POMS ¥ 3}
2ol dial B A3l 2 Sl Al AS wEE AduEd
AT H 19.7304 11.000.2 et 7HAastglon
(P=0.000) &% Hi 16.6794 12.872 A& T oA
7435 ThP=0.043).

AlEte] Alf‘ﬂx%? POMS tﬂi}%ksﬂ Fs dxzwd} v
S HE AJFTS -8.7316.27, Y2 -3.8016.622 P=0.045
2 FAHCE ool &S ERIEHItHTable 3).

group (n=15) (n=1%) Total(n=30) p-valuet
Sex 1,000 Table 3. Change of POMS from Baseline(Visit 2) to End
point(Visit 4)
Male 2 13.3% 1 6.7% 3 10%
Fernale 3 86.7% 14 93.3% 27 90% Experimeﬂtal group Contro_l group
Visit (n=15) (n=15) p-valuet
Age 0666 Mean +SD  Min Max Mean +SD Min  Max
Mean (SD) 3507 (352 3700 (269 3603 (1176) Visit 2 1973 508 110 260 1667 523 90 260 0115
Median 35 39 Visit 4 1100 387 40 190 1287 445 60 230 0231
Min-Max 19 60 22 52 19 60 .
( ) ( : ( ) ChangesT  -873 627 -220 -10 -380 662 -130 100 0045
Combined
medication 1.000 .
p-valuet 0.000 0.043
Yes 2 13.3% 2 13.3% 4 133%
’ ’ ’ : p-value<0.05 and ***: p-value<0.001
NO 13 867% 13 87% 26 867% '" Changes = (Visit 4 - Visit 2)
t: p-value by students' t-test. ¥ p-value by paired t-test
Pregnancy
p 0222
Sl O = i B
Menopause 2 154% 0 0% 2 7.4% 2) °|z} frEA HI7F 24
Not (1) HRV
menopause 11 84.6% 14 100% 25 92.6% ]
", o @ HRV-2EH2A 3%
Note:  n=Number; SD=Standard Deviation;  Min=Minimum;

Max=Maximum
T: p-value by chi-square test or students' t-test
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7F 9o (P=0.245), 27T Hit 101.47°014 98.87=
o) Wkt U] e Skth(P=0.683).

Adad} tiZat {F HRV-2E A3 W3] darghs
H W HH Aldat 2.80£18.30, WlZ -2.60+£24.17, P=0.367
2 et zpo]7t §ItHTable 4).

Table 4. Change of Stress resistance(HRV) from Baseline(Visit 2)
to End point(Visit 4)

Experimental group Control group
. (n=15) (n=15) p-
Visit valuet
Mean +SD  Min Max Mean +SD  Min  Max
Visit 2 w3 104 720 1100 U4 764 910 1190 002
Visit 4 9713 2007 500 1500 9887 2138 500 1500 0.325

Changesf 2.80 1830 -480 400 -260 2417  -64( 450 0367

p-valuet 0.245 0.683

#. p-value<0.05

q Changes = (Visit 4 - Visit 2)

T: p-value by student's t-test or mann-whitney U test.
T: p-value by paired t-test or wilcoxon signed rank test

@ HRV-2EHAAF

Baseline(Visit 2) 1] HFWEA - (Visit 4)2] HRV-2EF|
225 Wkl s #Esk A, 7F djellA] Al dAS W)
2 A uE ASTEe He 97279014 95.800.% o3k W3}
2110m(P=0.609), Zxo= Hit 9207914 92132 H2J3
Hs7F YERA] 2 kti(P=0.986).

A&7 gz 7+ HRV-2AE#2x4 Walefo] F7gts o)
W R AT -1.47+10.85, HET 0.07+£14.74, P=0.748%
rolskA] ekSkth(Table 5).

Table 5. Change of Stress Index(HRV) from Baseline(Visit 2)
to End point(Visit 4)

Experimental group Control group
(n=15) (n=15)

Visit . . valet
Mean  +SD Min  Max Mean  +SD Min  Max

Visit 2 9727 714 900 111.0 9207 78 710 1000 0367
Visit 4 9580 1137 660 1200 9213 1341 670 1220 0595

Changes  -147 1085 -24( 270 007 1474 -240 340 0748

p-valuet 0.609 0.986

q Changes = (Visit 4 — Visit 2)
T: p-value by student's t-test or mann-whitney U test
T: p-value by paired t-test
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(2) EEG
D IAL=

Baseline(Visit 2) the] HFHEAH(Visit 4)9] AT #H3}
ol sl et Az 7 dlelA] AlY AS HskE ARy
AgE Ht 51.63914 51.27=2 fF93 Wb gloleH
(P=0.859), hZT%= Hit 50.20004 48.31% F2l3k W3y} 1}
ERHA] 9 9kTHP=0.755).
N7 2 7F QXA WEteke] Hyzke HjusEd A
Bt -0.3747.87, tiFdt -1.89+9.38, P=0.935% FoJ3t w3}
7F YeRA] 4t Table 6).

Table 6. Change of Recognition intensity(EEG) from Baseline
(Visit 2) to End point(Visit 4)

Experimental group Control group
(n=15) (n=15)

Visit va?ueT
Mean +SD Min Max Mean +SD  Min  Max

Visit 2 5163 456 407 576 5020 658 439 704 0.494

Visit 4 5127 740 404 655 4831 444 379 541 0.195

Changesf -037 787 -159 102 -1.89 938 -260 75 0.935

p-valuet 0.859 0.755

q Changes = (Visit 4 — Visit 2)
T: p-value by student's t-test. mann-whitney U test.
T: p-value by paired t-test or wilcoxon signed rank test

© olxEE

Baseline(Visit 2) thH] FHEHEAIA(Visit 4)2] QJAIEGE W3k
o ojsl ke Ax} 7 el AlE A9 HEkE AvEA AY
T Wt 50.32604 47.692 froldk WSt (Il (P=0.477),
2t Hat 46.890014 48.81% frolah Wapr} vehbA] et
(P=0.630).

Algl 3t izt 7 QRS
T —2.63%£13.97, hxrt
tHTable 7).

Table 7. Change of Recognition speed(EEG) from Baseline
(Visit 2) to End point(Visit 4)

H3leke] Hrghs nlas)EH
1.97415.51, P=0.4002.2 fo)alA] &

>,
)

,
3

Experimental group Control group
(n=15) (n=15)
Visit

va?ueT
Mean +SD  Min  Max Mean +SD  Min  Max

Visit 2 50.32 888 379 669 46.83 758 379 692 0257
Visit 4 47.69 1066 329 721 48.81 1269 321 773 0795

Changesf -2.63 1397 -225 293 1.97 1551  -23.7 324 0400

p-valuet 0477 0630

9§ Changes = (Visit 4 — Visit 2)
T: p-value by student's t-test
T: p-value by paired t-test
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Baseline(Visit 2) tjH] HEWEAA(Visit 4)9] HFe W3l
| diel] et Ax) 7F oA AlE AS WsE AT EE A
S H 44.05004 46572 foE Wbl glglon
(P=0.125), WZa% ek 4542004 44.630%2 o3 W3}
UFERFA] 24K P=0.630).

A8} izt 7F J5E sl Hgks vlasiRE Al
o 2.52+12.11, thET -0.7946.03, P=0.148% +olatA] 2k
CHTable 8).

Table 8. Change of concentration(EEG) from Baseline(Visit 2) to End
point(Visit 4)

Experimental group Control group
(n=15) (n=15)

Visit p-valuet

Mean +SD  Min Max Mean +SD Min Max

Visit 2 44.05 808 336 669 4542 660 366 578 0616

Visit 4 46.57 984 346 732 4463 898 358 652 0.539

Changesf 252 1211 -323 211 079 603 -108 93 0.148

p-valuet 0.125 0.621

q Changes = (Visit 4 — Visit 2)
T: p-value by student's t-test or mann-whitney U test
T: p-value by paired t-test or wilcoxon signed rank test

@ xlo% H O}J_

Baseline(Visit 2) tH] HFWEAA(Visit 4)2] 2JH-sH=
ik s BRI A} 7 ol Al AR HEE Ay
B A H 51.35004 53.342 F9l3 Wl gllor
(P=0.407), 7% Bt 51.22014 50.34% Fol8t wslr} 1}
ERA] ek kth(P=0.656).

P i i e B i e R

AJEE 1.994-13.9, & -0.88+7
A ¢ AoZ YEGTtHTable 9).

Table 9. Change of Workload(EEG) from Baseline(Visit 2) to End
point(Visit 4)

W3kl Hghs Hlusjn
49, P=0.351% &<J3}

Experimental group Control group
(n=15) (n=15)
Visit p-valuet
Mean  #SD Min Max Mean SD Min Max

Visit 2 5135 1335 218 634 5122 1019 304 634 0.838

Visit 4 5334 1011 313 637 5034 1026 329 663 0427

Changesf 1.99 900 -139 169 -08 749 -129 109 0.351

p-valuet 0407 0.656

q Changes = (Visit 4 - Visit 2)
T: p-value by student's t-test or mann-whitney U test
T: p-value by paired t-test
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(3) PSQI

Baseline(Visit 2) o] ZSWEA A (Visit 4)9] PSQI W3k
of tia] #&3 Azl 7 Ul Alg A% wWals Aduny
NETe i 79304 6272 EAHoE  foslgin
(P=0.024), HZ7%= Hit 8.87914 6.9302 28 Wy} 1
EFTHP=0.001).

}\]fﬂ:ﬂ'ﬂ» )z 7+ PSQI Wsleke] Higks vjus)sH A]fﬂ

-1.6742.53, hxa -1.93+1.87, P=0.5958 EA%o=

v*}ﬂt 29 Table 10).

Table 10. Change of PSQI from Baseline(Visit 2) to End point(Visit 4)

Experimental group Control group
(n=15) (n=15)
Visit p-valuet

Mean +SD Min Max Mean 1SD Min Max

Visit 2 793 202 50 100 8.87 329 20 150 0.838
Visit 4 6.27 249 20 100 6.93 240 20 110 0462

Changesf -167 253  -70 20 -1.93 187 -60 00 0.595

p-value* 0.024" 0.001”

# p—value<0.05 and *+*: p-value<0.001

q Changes = (Visit 4 — Visit 2)

T: p-value by student's t-test or mann-whitney U test
T: p-value by paired t-test or wilcoxon signed rank test

(4) FEI=

Baseline(Visit 2) ¥ HEZHEAAVisit 4)2] FE|E W3}
ol e BF3 Av} 7 FUl A AJF AF HEE Aved
AT Hit 023914 0.252 EAA R |23 W7} §
(P=0.616), &% FF 0.14904 0.172 3+ #spr} v
ERA] ekokth(P=0.410).

Alg e gzt (b ZEE W] ks vlas R Al

7t 0.02+0.17, &7 0.03+0.11, P=0.902% EAHo=&
oA & EUTHTable 11).

Table 11. Change of Cortisol from Baseline(Visit 2) to End
point(Visit 4)

Experimental group Control group
(n=15) (n=15)

Visit p-valuet
Mean 1+SD Min Max Mean +SD Min Max

Visit 2 023 018 004 069 014 009 004 036 0.106

Visit 4 025 020 004 067 017 014 003 046 0217

Changesf 002 017 -027 022 003 011 -015 027 0.902

p-valuet 0616 0410

q Changes = (Visit 4 — Visit 2)

T: p-value by mann-whitney U test.

t: p-value by paired t-test or wilcoxon signed rank test
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ox 1o g
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2EYA a4 B 71 Aid 7 A7 288 dew A
Al

2 =

B Q7 ek el Axel ok bl 2 A4 A8
o2 Q) AEYAZ A% Aed Add eHolgH TAS
2 vgoR dol QAAES AR, Ao A3t &
B4 ) wee) B POMSS] §EA B91 % okl o
Qo] 7153,
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P=0.045% EAA 02 foAo] At

2. HRV-2Edg 2 AdoA Aldit 2.80+18.30, Wzt —
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