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Objectives The craniosacral therapy is closely related to the herbal meridians, so we try
to explore, compare and develop pharmacopuncture that can have a synergistic effect.
Methods The craniosacral pharmacopuncture, Hominis placenta pharmacopuncture,
jungseongohhyeol pharmacopuncture, bamboo salt pharmacopuncture 1.8%, bam-
boo salt pharmacopuncture 3.0%, and normal saline, which are used with craniosacral
therapy in clinical practice, were all made and prepared by ourselves. In order to com-—
pare antioxidant activity, 2,2-azino-bis (3—ethylbenzothiazoline-6-sulfonic acid), 2,2~
diphenyl-1-picrylhydrazyl, ferric reducing antioxidant powder, total flavonoids, total
phenolics methods were all measured. Method validation such as specificity, linearity,
precision, and accuracy were performed for craniosacral pharmacopuncture.

Results In all antioxidant methods, craniosacral pharmacopuncture showed the high-
est activity and followed by a Hominis placenta pharmacopuncture. The rest of the
pharmacopunctures were measured to have low antioxidant activity. Nodakenin and
glycyrrhizin were suitable as index compounds of craniosacral pharmacopuncture and
they contained 0.82+0.01 ug/mL and 2.56+0.01 ug/mL respectively.

Conclusions Craniosacral pharmacopuncture has the highest activity in all antioxidant
activity experiments, which will help activate craniosacral therapy and quality control
is possible through standardized research. Such research will contribute to the devel-
opment of the oriental medicine industry. (J Korean Med Rehabil 2024:34(1):1-10)

Keywords Craniosacral pharmacopuncture, High performance liquid chromatography,
Antioxidants, Craniosacral therapy
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grksl Aol ARS-E 2,2-diphenyl-1-picrylhydrazyl
(DPPH)-S- Alfa Asear (MA, USA)°llA 1451310 2,2-azi-
no bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), po-
tassium persulfate, C,;HsNaO, * 3H,0, 2, 4, 6-tri(2-pyr-
idyl)-s-triazine (TPTZ), FeCl; + 6H,0, trolox, gallic acid,
quercetin Sigma-Aldrich (MO, USA)°lA] 33t
FAAZI = dilnte] 2H|o] 2 (Lyoph-Pride03; ¥)E
A8 L 7HE27] = Eyela (N-2110; Japan)S A&
3+ T Microplate reader+= Biotek (Epoch2; USA)< A}
431912 HPLC+ Shimadzu (Japan)] LC-20A, CBM-
20A, LC-20AT, SIL-20AC, CTO-20AC, DGU-20A5R,
SPD-M20A, LC-PDA =& ARt A A3
of] AR8-2 glycyrrhizin, nodakenin EF3#2 Sigma-Aldrich
ol A FABIATE ©] TGS E ARE-H acetonitrile (ACN)
3} wateri= HPLC grade 2 Honeywell (NJ, USA)2] A&
S AH8-3F9 a1, formic acid= Junsei Chemical (Japan)©ll
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1) DPPH, ABTS, ferric reducing antioxidant pow-
der (FRAP)

DPPH &43-& Z743t7] #15t EtOH=E =% 0.2 mM
©] DPPH €3} ANg FFo = EFe T 3087 A
20| A HESAIHTE 517 nm2] microplate reader= 53
SE SHATPY. ABTS 845 A3 98t 74
mM F52 ABTS &4 ¢aolA 12413t WX]ste
ABTS' ©]25 THEo] ARESI3ITE ABTS' ©]2°] &4
o J&= 84 190 uLet A 10 uLE 3k, 1048

WA F 750 nm o] FFES SHSAT.
ol 2o g FAHE FH3H7] 915t FRAPE Al
3}t pH 3.6, 300 mM acetate buffer2} HCI 40 mM
£ 533 893 10 mM TPTZ €9, 20 mM FeCl; -
6H,0E 10:1:12 33ttt S3td 89 190 pLot 7

N 10 L EFFAL 483 B F 593 nmoll A FHE

(e

EZ=Z g8k e, 500, 100, 50, 10, 5, 1 ppm<)]
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2) & 22tEL0|= 3l3tE(total flavonoids, TF), &
|| =38}8t=(total phenolics, TP) £

=

TF & SA3t7] f1ske] Z2F 2 100 uL$} dieth-
yleneglycol 1 mLE 3%t 5 S7FT= 1 N NaOH 100
puLE Hrletith &3] £33 $ 37 °CollA 1A1%E
HE-S-AIZTE 415 nm microplate reader2 SF =5 =4
SHATEY. ZF A IHrEe] e T vl RS HAY
Holl w2} ZA3FATPY. 2 ZA| 50 L} 2% NaCO;
44 1 mLE £33 5 50% folin-cioalteau’s phenol re-
agent 50 uLE H7Fstal H& Ak e E 1ARE 5
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3R] flavonoid?! quercetine EFE2
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3F72] nodakenin, 7r%9] glycyrrhizing TFEHE
CSPe| %F3IE fl8l A FYFEPAA Y ofokF 5
A de]dold Thol =gl el whE} Solid, A4
A, ZZ3A|(limit of detection, LOD), g #3HA(limit of
quantification, LOQ), AEA, HEA S H71sI TP, CSP
o] AFAESE A% nodaknin> ACN (A)I} water
(B)S AH&3I] (A)(B)=10/90 (10%)—30/70 (25%)—
50/50 (40+)2] 71€7] 222 330 nmoll A 43+
ok AHQEL 35 °C, AME-E 2 C18 ODS 25 cmx
LD 50 um®]3 <42 1 mL/min®2 FASFH .
Glycyrrhizine 35% ACN®] 0.1% phosphoric acidE %7}
gk o] 5o g 7187] ZAR0] 245 nmollA SH ST

AT B P B, 5452 nodakenin?} 5L SR,
1) 5014

CSP7} Hr3kal 1= nodakenin glycyrrhizin®] peak
575 AR K(retention time, RT)¥} 313 peak®] - spectrum

g 717te) REEET vwele] YAEES UG,
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2) 244, LOD, LOQ

Nodakenin &% 0.26, 0.52, 1.04, 2.08, 4.16 ug/mL
59} glyeyrrhizin 3% 0.50, 1.00, 2.00, 4.00, 8.00
hgml FEE 247 FFol Holw 2t FEHE 33)
W st Al AA4 FEAR)E
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rhizin 2.00, 4.00, 8.00 pg/mL %F
FHISE 7} w5 33)4 HhE ST i RE
H2Krelative standard deviation, RSD; %)S Al4FstaL
HHEAAS S48t AUAZS H78RAL, TE(%)=
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B Ao itk 24 Aake] BAA Fo ASE
SPSS statistics 22 ZZ T13(IBM Corp.)= AH8-31] one-
way analysis of variance<} post-hoc Tukey honestly sig-
nificant difference® p#te T3}, 0.01 U]FFOZ H
ot Ao At WERl 2polE FALH, Htt
FEUAE FHSGT
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ABTS =%Z3} CSP, HP, JP, BP 1.8%, BP 3.0%, nor-
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mal saline (N.S)= 282} 199.10+1.31, 180.81+2.52, 36.34+
2.21, 16.09+1.35, 11.98+1.84, 0.00+£0.00 ppm] trolox 2}
Y3 §%S HAUTKFig. 1A). DPPH ZH 23} 86.55+
0.65, 28.19+0.76, 3.01£0.44, 2.71+1.16, 7.19+0.73 ppm]
trolox2} 5Y3 G55 BESTHFig. 1B). FRAP S84 %
327.662.76, 2.96+0.16, 0.00+0.00, 0.00£0.00, 0.35+0.27,
0.00+0.00 ppm®] trolox¢} FY g T5-5 HthFig. 10).
TFOIAE 273.68+5.66, 14.10+£0.24, 13.26+0.64, 12.82+0.20,
12.4240.50, 13.26+0.96 ppm®l| S1FSH= quercetin TH5-2
ZelR ol 7S HYYtKFig. 1D). TPAlA= 37.33+
0.14, 14.62+0.89, 1.53+0.16, 1.45+0.07, 1.30+0.16, 1.38+
0.14 ppmol SF3h= gallic acid THE-2] FEsIHE &
o HAtH(Fig. 1E). ZF S T4 = AHEH
trolox, quercetin, gallic acidE& FEEE A3t IF
A4S IRE o R?gke] ABTS, DPPH, FRAP, TP+= 1.00,
TFE 0.99E E5F 0.95 oS Bol 25 Fagto= <l
A3Ath. BAXHCE F4-S vastA-S o, ABTSO
A= BP 1.8%2} BP 3.0%7} 2ke]7} §1%1al, DPPHoI A
+ JP2} BP 1.8%7F ZFol7} §l1o™, FRAPS} TFollA
+ CSPE Al&Jg BE oFflo] 5Y3 A= A5
Bt} TPAA= CSPe} HPE A|9dh 2E 2F3]olA
Y Az g5 By

2. =Y &2|H|0fd

1) £014

Nodakenin¥} glycyrrhzine ZH2} 19.85, 12.27 min9]
RTE HAT} 3T peak2] RTHEOIA EFF A2
T 2HERS ERIgH A9 B 22 gy ~HE

S Ho] 5U3 EFAF 713U THFg. 24, B).

2) CSPo| X EEH A=Y

-

A dlo]d-g ot AFEDZA 23S gl
nodakenin} glycyrrhizin®] ¥4l €SP WA
dste] 558 S35 Nodakenina 0.82+0.01 pg/
mL, glycyrrhzine 2.56£0.01 pg/mLo] g-FE o] ATt
(Fig. 2A, B).
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Fig. 1. Comparison of antioxidant activities of pharmacopunctures. (A) ABTS free radical scavenging, (B) DPPH free radical
scavenging, (C) FRAP, (D) TF, (E) TP. Data are expressed as mean+SD of triplicate experiments. Statistically significant differences
between bars are indicated with different Greek alphabet characters; same alphabet characters imply no significant difference
between bars (p<0.01). ABTS: 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid), DPPH: 2,2-diphenyl-1-picrylhydrazyl, FRAP:
ferric reducing antioxidant powder, TF: total flavonoids, TP: total phenolics, CSP: craniosacral pharmacopuncture, HP: Hominis
placenta pharmacopucture, JP: jungseongohhyeol pharmacopuncture, BP: bamboo salt pharmacopuncture, N.S: normal saline.
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Fig. 2. Analysis of index compounds of CSP by HPLC. (A) HPLC chromatogram and wave length spectrum of nodakenin and
CSP, (B) HPLC chromatogram and wave length spectrum of glycyrrhizin and CSP. (C) Calibration curve of nodakenin, (D)
calibration curve of glycyrrhizin, gray line represents the CSP chromatogram while black line represents the standard chromatogram.
CSP: craniosacral pharmacopuncture.
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Table I The Linearity, Regression Equation, Correlation Coefficient (R*), and LOD and LOQ for Measurement of Standard

Components by HPLC-PDA

Components Regression equation* (n=3)
Nodakenin y=24000x+2510.6
Glycyrrhizin y=5903.2x-230.18

R? LOD" (ug/mL) LOQ" (ug/mL)
0.9977 0.043 0.129
0.9999 0.054 0.164

LOD: limit of detection, LOQ: limit of quantitation, HPLC-PDA: high performance liquid chromatography-photo diode array,

SD: standard deviation.

*y: peak area, x: amount (ug/mL), TLOD: 3.3x(SD of the response/slope of the calibration curve), *LOQ: 10x(SD of the response/

slope of the calibration curve).

Table II. Analytical Results of Accuracy and Precision Test
for Standard Materials by HPLC

Components :511:(:1(11‘( Mafnazﬁid R§D* Recgvery*
(ngml) (ugmL, n=3) 0 0

Nodakenin 0.50 0.52+0.85 0.74 102.84
1.00 1.04+£0.62 0.54 98.85
2.00 2.08+0.14 0.13 99.90

Glycyrrhizin 2.00 2.00+£2.20 2.04 99.89
4.00 4.00+0.33 0.29 100.86
8.00 8.00+£0.50 0.45 100.17

HPLC: high performance liquid chromatography.
*RSD (%)=(standard deviation/mean)x100, "Recovery (%)=
[(amount found-original amount)/amount spiked]x100%.

3) 244, LOQ, LOD

Nodakenin¥} glycyrrhizine ¥ =82 S43t1 5
T8 O3S u, R2F0] 1.00 =2 AXAHS By
(Fig. 3A, B). YAH | FFAAe} 71272 ALkt 4
3} nodakenin®] LOD+= 0.043 pg/mL ©]$S™H LOQ=
0.129 pg/mL k. Glycyrrhizin®] LODE 0.054 pg/mL,
LOQE 0.164 pg/mLITHTable ).

L

i

4) YT Y

Nodakenin®] At EFHZHRSD)E= 0.50, 1.00, 2.00
pg/mL F=o A 2+ 0.74, 0.54, 0.13%°] 1, 3|82
102.84, 98.85, 99.90%°]1t}. Glycyrrhizin® RSD+=
2.00, 4.00, 8.00 pg/mL E =004 ZF2+ 2.04, 0.29, 0.45%
AoH, 3482 99.89, 100.86, 100.17% = EE X
7t 5% oW &2 A= o] A AFEHE FRA=NU
THTable II).

rLl
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CSP2] A EEH-2 nodakenind} glycyrrhizin®.2 A
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EE5& TRk 9= CSPeE FARE Fueh I W
& AHEsH AUA 2% 7o Ut
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ARG ofFl el BAEE S48k flst ot
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ABTS SW2 gtz 475 4oz Fi2
DPPH®} FAA|TF A3 4-id B 2-80] 7}
Stk AollA zfol7} JTF34). FRAPE Hol2-S &
A7 AesE AR F e Yo E bE s
24 ST 7138 ZFolzk AT, TFY TP o
< AAFAT T vlEst HE75E st E40)
FEt= B wet 48t G5e ASehe Al
EZ ARERITE g%o] #HE3ehEel EAISk= phenolic
hydroxyl (OH)7|:= Tl ol Ag}ste] thefgt A48
< 7= AoE BaEo] Q. SHA5 CSPe B
ZRolA 8 A 7R B2 BHEE BHYlow,
ABTS, DPPH, TPolA]&= CSPRETI= WA|9t HPE EH4
< BYth o9l HEL BT A% v GHEE
HAHFig. 1). ol F=Hel o5t F25= A&
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2 A ol ds Fasiaith A4S R?
25 1,000 AR, A=AV 5.00 pg/mL B
o} Giorom Aol A £5% olste] WS HA(Fig. 2,
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Tables I, IT) nodakenin} glycyrrhizin> CSP2] 2| &2
2A A5 ol ghefe] F8HA ATe HIE
HAEHE= o] Fox] UARE, F o AAZR] FHefzA)
9] 7]Eo] 2 ZlolH hA] Tl dpo] & 4= Qlrk

ghiikeio] el wet QbAsh, Gsoll thEk <
7F A& FEY ofo] Hastal I ffsted ghefe]
88, EEshs dAlolth & dTolAe CSPE N

w3 A8 Stk A, okt
A mUEY Aol A7Y wolglom, A 2ol
o] Q= 2, JRE) OB T 711 5 rhrd
AL A4H 02 s ofobst Firt, o]l AEEo]
WAl oA

1. ABTS 7]®HollA] CSP>HP>JP>BP 1.8%, BP 3.0%
TOE FAKCE 2 A4S KA NS &
S BolA| gkdth. EF oF3lol Hlste] CSPS} HP
7F =2 2485 Btk

2. DPPH 713 °llA] CSP>HP>N.S>JP, BP 1.8% 42
2 BAACE 22 EA4S HYA, BP 3.0%e &
& HolA FUTt EF oFe vl CSP7L €5
3 2 dAS BAth

3. FRAP 7|"8oll4 CSP>HP, N.S, JP, BP 1.8%, BP
3.0% o8 FAACE & S BYoY
CSPE A& Um A= Aol 84S HolA| &lth

4. TF 7]¥ellA CSP>HP, N.S, JP, BP 1.8%, BP 3.0%
o2 FAFCE 2 @4S HYOoY CSPE
AL YmA= v e 45 BTk

5. TP 71¥ 4] CSP>HP>JP, BP 1.8%, BP 3.0%, N.S
o2 FAHSE 22 F48 BT E ¢k
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p EHRE - oIS - st - ol - ojolel - 279 - olg% - olcle] - el
H]3la] CSPo} HPVF =2 84S RJTh effect of traditional Chinese medicine replenishing rec-
6. CSP2} nodakenin, glycyrrhizin ¥#E& $U8 & ip;a on acute c})lxygen toxicity ca}lljsed by hyperbaric oxygen.
_ Zhongguo Zhong Yao Za Zhi. 1998;18(10):623-5.
=3 trum-= Eo|AS §]-o] 71 1
T spectrum s Hef 5ol SFUAL R o pak LR, Kim SH, Yee ST, Byun MW, Jo SK. Effect
o] 5 1.00°2 2 A4S HAT Nodakenin of a herb mixture (HIM-I) on the protection of the hem-

2] LODE 0.043 pg/mL, LOQE 0.129 pg/mLLT,
glyeyrthizin®) LODE 0.054 pg/mL, LOQE 0.164
pug/mLATE 3482 5 5% ©JUlZ nodakenin
3} glycyrrhizin CSPY| A ZEZE 2 et

olf g AFE Rol, FAHE FHE hdEta & &
A IA A 5 IS Aoz AZEL a3y o)e
sl g3 oFfle] R} TR AAE B Aloln
2, 25 25t 4 ARl B FHES AERE &
FA AE 2 5o A77t vl JPHojoF & Aol
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