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[Abstract] Objective: To investigate the impact of Shaolin internal exercise on the mechanical and thermal
efficiency of palmar rubbing among beginners of Tuina manipulation by evaluating the stability of manipulation.
Methods: A total of 64 healthy college students without any Tuina manipulation or kungfu foundation were
randomly divided into the control group and the experimental group. The control group underwent push-—up
and palmar rubbing training, while the experimental group added Shaolin internal exercise training, with a
training duration of 4 weeks. Real-time pressure during palmar rubbing and palm temperature before and after
the operation were measured after 1 week and 4 weeks of intervention. Grip strength and standing time on
one leg with eyes closed were measured before and after 4 weeks of intervention. Comparing the differences

in various indicators between two groups. Results: After 4 weeks of intervention, the average force of palmar
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rubbing in the experimental group was significantly stronger than that in the control group, and the coefficient

of variation of force was significantly lower than that in the control group (P<0.05). The increase in palm temperature

after operation in the experimental group was significantly higher than that in the control group (P<0.05). The

standing time on one leg with eyes closed on both sides in the experimental group was significantly longer

than before the intervention (P<0.05). Conclusion: Shaolin internal exercise is helpful for Tuina beginners to

quickly master the correct way of force application in palmar rubbing, and improve the friction heat production

efficiency of palm rubbing.

[Keywords] Tuina; palmar rubbing; stability of manipulation; Shaolin internal exercise; ability to generate

force—heat effect

g R0 RN FHT 2 BT8R AMAYT I il
FrE B IR T RERSE, = B WA BRI H Y.
L RIRIE R JEIMEE TR MBI AR A
IR AL 5 AR R A I R SR A AR,
W2 G 2] AR I S N D HE S IR LA
IRAFVETE, LA AR T Ry SEA DL, A bk o T A i e
BRI ) ORI AT SR 56 (R Bl = AR A S,
ARUBFE IS A R IS TR AR (G R HIIE  :
201921031215.4)0, il 4 LR 2= F I 20 f5 T8 1 &
SR AR 25 A B IR R TPEN AR bR B 0T, ATk i
T M A ARG bR P TR 2 48 T AR AIRE 1 5 ), B A
mr,

1 &#EREF®

L1 AAFRE  (DARIRN17-278 ITERORSAAE ; (2) B ORES
RAF; G)AFITF (RN ARSI, IS SR E ).
12 Hkirg (1) ANEEM 32 8850 E L L iis sh i
(2)F AR T R G S SR 5 (3) A RS S SR 5
(4) [ S s e AR B 58 25 PP 9 HC A PR30

13 FabAecE (DWFFEWIRNE IR BB 5 (2058
HIEA A AT DRI Rl i B i Bl ZeWF9E A BUIEAR T e
RIS ST LS 5 (3RS TR A RE RIS s &
1.4 BLEARE A S CAER B AR L1 Z
A, TS st ey Ff J AR 1, FUA 58 B 2560 I i 35 1Y)
SRR AR TR A

1.5 Blkarg  (DRESRTUIEEE 4K UL T8N BE4% IR 56
BORFECA R 5 (2) S TR R EARFF G brifl, Bt /7
FESH BB BR 2 5 (3R AR B R I 25, 5
M T 225 SR LS

1.6 FFEE 2023 F 10 A REFEMARHER IR P E
PREFARRRE A A NNE N AR, T B A7 R IR 101
I EE B RERL S MR g 2H X B2 4% 32 N L AR BIF 9T 2 b st P
HRPES GRS YE T A A, g S
2023BZYLL1010.

1.7 T ARG 45 X B S AT A
Bl B0y R 2 20 5 8 m B AN W Bt o 2 2T W B R AR 9 A B
BB TR AU SEHEAT 15 mintfE £ T 31 5 F5 LA 304K /min A 45
B, IRBETT A AT 2L R EME I 5, B4 120 ; LA100IR /min

82

S BBE RO SR AT 3 RN AT min B
Xt IRLHAR A, IS LA TS5 min/DARP DI 2R 22 3] [y B A 4R
TSI 30 min, B H 1K RES22 8 o $  B Be fR A8 N
B ISk, IR RME DI ZRENn Z 341, B I AR it &
120¥K /min , HeAx 52 > B BEAR A o 5 75 B B 9 48 5 DI 4
430 min, FF H 1R, #7222

17.1 S (OB S S TR, MR B
LM g L (2) G U ELER AR ARAE R VT B R 5 0L
BRI R R, R RR G s B S, U 5 AL
AR B R R SRS B O B B A s a2
Bl BRAERHE R A AR, AN TR,

1.7.2 ARINTIE RS FE A A S AR N DA A B E Y
RIVEE RT3 G U S L S AR L, U =
B BB RO LA S AR BT AR Ry R R N SR
T, BAREEBESUN T o (D EAE QWi 3K BUS Jies s,
P et B, A4 T W, B 85 & . @A Fmindfe : 4 F i
AR & IRER AR IR I3, 010 R, 18 2
TR A TR, TR (2 F228r A F el fbin % 2%
Wl [] Ak 2 AT 2 AR AT 2 1) i, 3T B B R A (I 4 A8 X, 3
O AT IR T, 22 S AR SE R B R, SO R
Ja A S SVl nl 1 @Y« ISR 4, RS S T
¥, BT 5 R () ZG Qa2 T/, 1w L, 75 o 5
W @QWE TG, EOME , HA I QM EZEH
I, FeA

1.7.3  MFEMED (DEAE. QA 5T 23 % Hh, P
LW TE TR BHARHE B, SUR F AR5 TT, IR b o K3t F-
W ST )T B - TR e R A B T %, B G
6], JE AT . OFE AL - &5 1 A Bk - T, W
Ho ()Z OERIEE, NAEHIE S0 0% QS TR,
SEZNE  ART St aE , VIR

1.8 #mldsdr  THOR KRR, 52 E S L E R e
PE EPEEERA RS AT O IR A TR 5 T T S48 s
Xof 52 R R 7 A IR AR B ST R R ARG

1.8.1 FEELhEREY:  EHEE TR RER  RE
FIRE AR R R SR TR W A Tk
TOEI(E R A S BB PRS2 S s R
PRk (LR 1~2)



2025 F2 A %315 %24  February.2025 Vol.31 No.2

+ & 3 Far

R F - (1) 2 A2 5 il T F R8s
KA A T T B TRAESRCA L (R AR
TSRS R RS2 I E IR Q) ZIXEEH A B
K18, L1203 /min A A5 5 BRI 15 0128 715 2 A ) 7 b a1 7
1 minfY)EBIEEAE

it oA, SR T A R R T RS 4510 s
B L PRI 120K /min W HAERIIRE, 550.5 s (151 ) B4 U
ISAEHE , A At T R B R S48k AR e vk L 2
PP BHER R EEEIRE & BRI R R 8 it 7
BIE )RR EEE i RaE .

—TmlE —F4E

10 15 20 25 30 35 40 45 50
IS IE] /s

B1 T AE4AEEZREEREFEXRNENESE
I

KA AR

s | [FcecR % |

A A AR

[
4

B2 #HEFRBERESEREFEREE
1.82 FELREFFEME 2 HO0mron MC-872J41 AR LB
T EZ R E AT ORE, WERIER L0 R IREM,
YW IR A LR A AT i (DR A R 5
BB R25 °C, IR A Ry IR BT g = R AR Ak (2541)C,
PRFFAH SR JE N 40%~60% 5 (2) Kl 7l 32 38 5 7% L 6 S5 15
5 min, 40 IR EEBRRRRRUE 5 (3) VA IRAE ST BRI )i
A7 B A7 A O R B, R S IR I R 5 (4) T X A2
BT G AT AR, 35 E A EM S B AR AR
AN E FARECL A FR5E 07 : GBIT12346—2021 )1,
183 &S EHAFLEHIONE PR 2% A F i
KAR Ty, WA T RTS8 1 228, 03238 T 4 xd g =
AN o BERAGIUI 2 2 YK H dee K A

1.8.4  PHRRSAR ESZ R 52 FHRD I i 233 A A Al
AR 20 R L 7 B R) , SORER TR I PAT HIR 2R T 7 st (] 2548, 4
Mrazid# T ke A1k

1.9 Rzl Rg R P AR IR RS ¥ 5T A
GHEAT B W 355U PR T 0 B o A A A2 R I

W R IE SR M AGFLE , H HAE &E 2Z J5 170 %
P2, DA N AR o A A5 9 T i s 2o T M g
i A i RO AT, AT B0 A i e B LS
1.10 %t F 7% AR RASPSS 25.08 41758112
SHTAF A ISR T OB S B AR 2 (s ) T
ot PRI ST R AR ARG B0 1A 7 20 [ b A o P T X R AR oG 9 R A
2N HOAE o AN IE A5 40 A (R Rk A v (3 i (3457 Bk
[FTEE ) [M(Pys, Prs)1FRIRN , (AR SRR 56 AT LU A TR TR
DAATER S A B A, W2 L oK 56« P<0.05 H 2 A
gl EE X,

2 % R

2.1 A&FH mAIA ST AR, HAikiE 20 A,
Xt FRA28 N ARIRH BT 22 N SR 6 A 22 A iR
B AR A (20.83+2.02) %, i BRZLAFE 4 (20.79+1.99) % . B 41
S AR S, ZE RS E X (P>0.05), LA AT
A .

22 FIBEERAFHEMLE BT IRIA 53 A
ZRE B NIEENIFE T IR TG 78 A B T B0k )
SERICE LM TG g0 5% J 2 58 ) /-3
i AR5 R AU, 2R G RE L (P>0.05), BA
f te kT4 G, SXF R4 R IR g 2k i T
g, S BN S RBIEL, ZF A ST EE L (P0.05). 5
T edse, T 104 R 4 2 A A 1 B
5, RS R BB EFRIR(P0.05) , Xt IR 241 TR0 5 He A,
ZRTGIFE L (P>0.05) . (LFE1~2)

x1 THERAZFLEEEEZNEFHELE (xs,N)
AH a FHi1)E + Hia)E t P

REBH 29 17584632  26.33+7.18  -7.515 0.000
STHEZL 28 17.53+5.85  19.333590 -1.609 0.119
t 0.032 4.012

P 0.974 0.000

x2 THEHAZEEEEINETRRMLE [M(Py,Ps)]
HH T THi4f VA P

R 29 0.15(0.12,0.19) 0.12(0.10,0.15) -2.389  0.017
XHRZE 28 0.16(0.14,0.23) 0.23(0.18,0.27) -1.913  0.056

Z -1.532 -5.587
P 0.125 0.000

23 FBERESSME  THIEGE, WA R
DIREF S LA, 22 RG22 R L (P>0.05), T 14 &
Jo T 2 28 AR FLO IR B T R E S T IR AL (P<0.05) T
T4 Ja , g g 2 A 0 I T (A T T A B T i (<
0.05) , X BRZ 2 A= 22 R TG 1248 L (P>0.05) o (L#3)

#3 THEMAZFEZLREFSELE [M(Ps,P:s),C]

ARl n FHLE TF1i4)8 Z P

Y4 29 0.80(-0.45,2.00) 1.30(0.70,2.80) -2.381 0.017
XPHAZH 28 0.45(-0.10,1.38) 0.65(0.20,1.10) -0.672 0.501

V4 -0.743 -2.797
p 0.458 0.005

24 FRATEREA R T, Y2248 i, 25
TG4 X (P>0.05), A o] btk T s, a2 A48 )

83



* & (3 532

2025 F2 A %315 %28  February.2025 Vol.31 No.2

LR, 2R TG 2E R L (P>0.05) o (WL 354)

x4 THEIEHAZEREALR (xs5,kg)
4 n THHT THiE t P
4 29 32.08+9.15  32.99+10.25 -1.578 0.126
XTEAZH 28 30.58+8.89  31.33x9.18 -1.385 0.177
t 0.629 0.644
P 0.532 0.522

2.5 FIRAS FIAREAR B 5 et R s TR Ak
A HR SRR B ST B IR B4R, 22 T g L (P>0.05), B
Al LM TS , P 24 A: B0 P IR SR B ST B I e, 22 5%
Tegi 245 L (P>0.05 ) o 156 41 T 150 5 S A0 P47 HIR 2P R B ST Bsf
[T TRATLE S (P<0.05), 15 HRZH R A A 25 57 (P
0.05).(W.35~6)
R 5 A0S AN AR & KR E 57 A E b B
[M(PstP75);5]

A g TG 7 P
I 29 20.46(11.16,51.74) 39.55(26.09,111.76) -4.638 0.000
XTHRAL 28 33.77(14.67,53.01) 50.43(25.43,7548) -1.844 0.065
7 -1.085 -0.527
P 0.278 0.598

F 6 FIHAETEFAAN AR SR E 7 A E PR
[M(P25;P75);5]

4H T TG A P
W 29 11.82(21.29,46.85) 57.41(24.72,127.8)  -4206  0.000
TIRAL 28 19.79(1042,41.68) 4337(20.83,7540) -2414 0016
A -0.176 -0.910

P 0.861 0363

3 W it

3.1 FEAA R IR AR A BULM R e E R KT fEE
FkfaeE MLt AR & RIS S T8 sh B R ik
12 B R B S5 58 Bh AR, Tk 1 R RS AR,
T 7 A R AR AR, DA R AR 3 R 0 FR A B
PR 2R AR 25 A0, e 5 I A R I PR PP B T IR TR
T BLARE B DA [R) SEBR A OO0 T3k 38T A SR PR 09 T B
UK T8 12 BB SR TE 25 R s Wl e — 22 31 B P9 A 3
ETFIRLR BT T UL, HEE T e el 7 T
W TR HI A FAE ARV E R s (B ),
385 FLP CBIA 6 ), Vi T R BV AR B s R R
(RDAER% ), 73720 1 1 S 3 (RN BE D ¥ 5) Fe s b e &
JZHLIGSE BB SR KRR A AT RCR R I, 3
Bkl A DT A e M BT 25 1T Tk 9
1 B A B0, B0 SR B K AR R A T2 B
RoE fE— B Ll DI Rk B A& = A e i A2
SEWT-81, [ I, A 8 7 S 4 A P PR Tk B R 4
T LIAMY S 23250, WO R N & T RN
L I PGB R R THE R

32 VHRASAB TR FRFREEHLHF X %2
UK P T SR ST RSB AUAR 4 W B 0
IR DTS $RE LA e A o, RO B S LA
R PRAERE I [ 8% 5 5 sh VR A B, B0 8 s Sl < b

84

AT TRk, S HE VLR O ES I, (B BE 4 A i
TR, BT 00, T i S A R A A ST AR, LA
FEEATRIEASE By Gl PR BRSO O
JC VAR , iR JR fru o d S B T B T RCEE B e B e S
it 77 o b i A S R A R S AL A B i 7
FAd b B RURE SR BRSO, 3N SGTs i R v S AR e
M CRE N B ARG R R TS TR A,
ARRAFFEEE SR T, Ja 0 bR P T 2 B A R b 25 4 v
SN R A R e v L (R RE A e TR
F1im e Fy iR M o AR AR P T e e R A ) 2
JULIA A i D 328 P R L i FAR ™ < 3h PR i 45 W
HITRABRSRE AL R F1 230 Tk 22 A T Iz iR,
33 VARAA B TR FRE R IR
F LIS E N IR, AN S T 1 E AR, TR A
RN, SORRIEE AR, LA 2 130 07 55 T A 87 [ 17 B 4 A 44, DA
385 1R 2 A B IR S5 7 2 11438 3 3 AR N 1)
REGHEZ S SPUHIGE R MR, RRE R Filk
FRigte B IR AL AR S, 30 B LN =208 (TCA PG 2R3
T AR YA FT 4G SR R, S 2T /bR PR T e A gk e A
i, SR TR ) ) R E T G FE DU D b P T L e
SR AT S A EACRE S, (AR R Rk
PR S RS AN RRRE , (il 2 3 A7 5 it AR 3437 i)
SRR Ko HhEE 8, T B T2 gk = AR

B F I RAE AR L5 B REBAL, 5 AR k41 20
VRN R B ST | T DA R B A SR e AR F 5 5
2 AR SR A 145 2 T 1) 8 T o 1 A5 ) LR RE 8 R B0k
JEE S A R o E % e AR SR R R 1 S TR 32 B AR
IR A B ARSI, BRI 2 i IR e R
LS M AR AU R BV ERCR S WE AR AT 7 , SRR S5 T
T A 25 (R A S AR T TR 2 4 el AR R AR 5 AN Tk
P PTG T, KB B E A )7 10l

ZE L AR TR, S5 ) bk )y o] 5 Bl S 2n
B AR TR R R R iR m R &
Fekase v, $ETH TR AR B Tk i 5 R 5O o
P A I PR 2R 10 P o AR SRAUAE AT 5% Ll S 233
A FRIN T 14 25 2 15 R) 3240 5T 20 4 B A RERHR B, R R AN TR
JEIAYIEAAT TR AT 7™ A 500 BN L

BE R

(1] B, AR UL, RAFAS , 45 e i i s i S Ak .
BEIEE,2022,34(2): 54-56.

(2] BEW PR S R BRI TR YT 2RI R AE F A6 EEBIESE D).
TN N EE 22, 2020.

(3] EHEREF, R R RNIIHEERIR) LR P B2,
2016,35(1):50,76.

[4] T DAR N IIAE R FR 2 A e vh 0 N T [0 35 B S e
HE2,2018,9(2): 86-87.

[5] WXt , Ak, Hrbn . — P TR B8 R4 4% : CN1121
85202A[P].2021-01-05.

[6] Wb, EB, B, A8 HEE DL DRI D R 2E A 0 2R
W At R ). B B R 2 e, (TN 8 3B 119750



2025 F2 A %315 %24  February.2025 Vol.31 No.2

+ & 3 Far

triterpenoid biosynthesis in tomato[J]. Front Plant Sci,
2017,8:21.

(53] By, FH XAk, 55 A\ S8 =i 1A A e i i ir
HERE(J). TP 2658F,2020,43(11):2831-2837.

[54] HAN J Y, KIM M J, BAN Y W, et al. The involvement
of B—amyrin 28-oxidase (CYP716A52v2) in oleanane-type
ginsenoside biosynthesis in Panax ginseng[J]. Plant Cell
Physiol,2013,54(12):2034-2046.

[55] FIALLOS-JURADO J, POLLIER J, MOSES T, et al

Saponin determination, expression analysis and func—

&

tional characterization of saponin biosynthetic genes in
Chenopodium quinoa leaves|J]. Plant Sci,2016,250:188—
197.

[56] SEKI H, OHYAMA K, SAWAI S, et al. Licorice
beta —amyrin 11 —oxidase, a cytochrome P450 with a
key role in the biosynthesis of the triterpene sweetener
glycyrrhizin[J]. Proc Natl Acad Sei USA,2008,105(37):
14204-14209.

[57] MOSES T, POLLIER J, FAIZAL A, et al. Unraveling
the triterpenoid saponin biosynthesis of the African
shrub Maesa lanceolatalJ]. Mol Plant,2015,8(1):122-135.

[58] MOSES T, POLLIER J, SHEN Q, et al. OSC2 and
CYP716A14v2 catalyze the biosynthesis of triterpenoids
for the cuticle of aerial organs of Artemisia annual]].
Plant Cell,2015,27(1):286-301.

[59] WAN L, HUANG Q, LI C, et al. Integrated

metabolome and transcriptome analysis identifies candi-
date genes involved in triterpenoid saponin biosynthesis
in leaves of Centella asiatica (L.) Urban[]J]. Front Plant
Sci,2023,14:1295186.

[60] YANG LY, GU Y Y, ZHOU J Q, et al. Whole—genome
identification and analysis of multiple gene families
reveal candidate genes for theasaponin biosynthesis in
Camellia oleifera[J]. Int J Mol Sci,2022,23(12):6393.

[61] HUANG Y Y, AN W L, YANG Z R, et al. Metabolic
stimulation—elicited transcriptional responses and biosyn—
thesis of acylated triterpenoids precursors in the medicinal
plant Helicteres angustifolia[J]. BMC Plant Biol,2022,22
(1):86.

[62] REHMAN H M, NAWAZ M A, SHAH Z H, et al
Functional characterization of naturally occurring wild
soybean mutant (sg-5) lacking astringent saponins using
whole genome sequencing approach[J]. Plant Seci,2018,
267:148-156.

[63] B f. 75 CYP714E38(C—23) 7F Bt P i b1 FICYP716A249
(C-28)TEFU g I+ H A L BEARF T (D] A - 1 P k2%, 2023.

[64] ZE0ETH , XU , K3 , 558 245 25 P P03 B AR 0 5
WFFE R PR 2G , 2022, 44(11) : 3603-3608.

[65] 258 . & AWl 3 2022[0]. 4 T8 %4 ,2023,39(3):
807-841.

(N A8 B #1:2024-07-31 %4 F 3&4%)

(EFEE-4T1) 2018,37(7): 570-572.
[7] FRIE L EEHE S22 M) JL 5T P A B2 25 1 iRAE, 2015
77-79,92-93.
(8] ZE¥, AR, 25 A , A5 SR Ak SOk o - 25T
TEE  HORE B BRI A ST 8 1k A RS AR AR A [0 P S
25 34%,2022,28(9): 133-136.
[9] B AEE Yk M3 M. A s B b S 245 A
2021:109.
[10] #REMR, BB 18 sh =AM A b . ARIRE AR
#1,2012.
[11] B, FEmhE , B85, 5 2T RN I 2Rt fg
AR ) F B S R 5, 2019, 10(11): 62-64.
[12] FIEE A FEESE A FORRME B URESR ARE F 4D
B - 9SS K22, 2021.
[13] 2 EE RATMEMB AR ZE & B AW 5 ENL: GB/T
12346—2021[S] b5 : HERRAEH Mt , 2021
[14] Bt , MM, T200, 5 F A TR NESEF
BB MMEER T T R BUE 2023, 42(5):93-96.
[15] A7, R, Boait . T AR (L AE 2R T TR L
730 A I PR 1 2 BT [0 65 HR R 2, 2023, 42(12) :
1379-1381.
[16] J&Z 0 M5 F kM S AR A6 5T P [ A = 24 S A
2021:195.

[17] L0, Wb X R IR R & T I N D e i AR
ST E R R AT B 24,2011, 20(24) : 38.

(18] FENA , ZE0K0 , TRIR A TR = PRI A B WAL A 5 [ 4%
JEE 55 R AT BR 24,2017, 8(23):9-10.

[19] FhERAL, =55 08 , Wb Al , 45 ™05 B O HE 2 D 5
BTk %R S 551, 2005,21(12):2-3,23.

[20] J™ 82 Mg Tk Sy 2 S A B 0N 2R TR .
i E 2B R, 2023, 21(12): 16-19.

[21] 5 C I LRI SR B S22 80 F5E D).
A G AL BEA BT, 2020.

[22] ZER, A, SO, 55 He 2 AR 2 B A I PRIV
PRHTIL T EZRE,2020,47(2): 83-85.

(23] 28 ARSI 3% O aT 7O RIS 5
SEFRD] KV IR BE 25K 2%, 2018.

[24] BE, 2o, Mgt , 45 g DN D KA H
GBI ST )] A R 25475, 2019, 34(11):
5443-5445.

[25] BURAD, TR, SRR, %8 S T LM B AR BRI
Ty /R N T S BH  JBR ARLONE [ 48 R P S 2, 2021,
52(1):50-51.

[26] ZasHm, W T, 3 5 [ RN AL SER BT [y AR
R 224 S U A A AR SE R SO S, 1995.

OMcA% B H1:2024-06-15 %% : % E4&)
119



