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Clinic study of hot spring water vortex flow bath combined with ultrashort wave, ultraviolet light, semiconductor
laser and pneumatic blood circulation in the treatment of early diabetic foot. ZHENG Ying, WU Liang, NA Kun, GU
Lei. Rehabilitation Center, Betjing Xiaotangshan Hospital, Beijing 102211, CHINA

[Abstract] Objective To observe the clinic outcome of hot spring water vortex flow bath combined with ultra-
short wave, ultraviolet light, semiconductor laser and pneumatic blood circulation in the treatment of early diabetic foot,
and to explore the changes of serum insulin-like growth factor (IGF)- I and vascular endothelial growth factor (VEGF).
Methods A total of 160 patients with early diabetic foot, who admitted to the Rehabilitation Center of Beijing Xiao-
tangshan Hospital from June 2015 to May 2017, were randomly divided into the study group and the control group ac-
cording to random number table method, with 80 cases in each group. The control group was given routine basic treat-
ment, and the study group was given hot spring water vortex flow bath combined with ultrashort wave, ultraviolet light,
semiconductor laser and pneumatic blood circulation based on the treatment in the control group. The two groups were
treated for 8 weeks. Clinical efficacy after treatment, visual pain score and visual numbness score, vibration perception
threshold (VPT), ankle brachial pressure index (ABI) and transcutaneous oxygen pressure (TcPO:), and serum IGF- [
and VEGF levels before and after treatment in the two groups were compared. Results The total effective rate of clini-
cal treatment in the study group was 92.50%, which was significantly higher than 78.75% in the control group (P<0.05).
After treatment, visual pain score and visual numbness score of the study group were respectively (1.92+0.26) points and
(1.85+0.34) points, which were significantly lower than (3.84+0.51) points and (4.12+0.68) points of the control group
(P<0.05); VPT of the study group was (11.30+£1.48) V, which was significantly lower than (14.06+£1.74) V of the control
group (P<0.05); ABI and TcPO: of the study group were respectively (1.124+0.23) and (48.24+7.49) mmHg, which were
significantly higher than (0.98+0.18) and (42.16+6.03) mmHg of the control group (<0.05); serum IGF- I and VEGF
levels of the study group were respectively (152.33+14.79) ng/mL and (84.28+9.57) ng/L, which were significantly higher
than (136.24+13.62) ng/mL and (73.2148.43) ng/L of the control group (P<0.05). Conclusion Hot spring water vortex
flow bath combined with ultrashort wave, ultraviolet light, semiconductor laser and pneumatic blood circulation have sig-
nificant effect in the treatment of early diabetic foot, which can significantly increase serum IGF- I and VEGF levels.

[Key words] Hot spring water vortex flow bath; Ultrashort wave; Ultraviolet light; Semiconductor laser; Early di-
abetic foot; Insulin-like growth factor— I (IGF- I ); Vascular endothelial growth factor (VEGF)

ILETH S DA R BB W0 H (5 :2014-4-2201)
HIES 5%, E-mail: 1972wuliang@sina.com

- 332



Hainan Med J, Feb. 2018. Vol. 29, No. 3

BEEF2018F2HE29E5F 3

W PRI FE S ] PR 00 A , S W PR 8 D0 HL ™
PEVE I RE 22—, R 3 B s A BS54
T, AT B R R E B ST 45 T2 LB, S A
B BIEAAE T 1 L 2R ORI G 2 ) =X
TR PR G R SRR, BT, IR R YA YT
W PRI FE 22 DAl S e 2R AR I AR5 5 o 5 S Al
BIT N F, B AR R R R, (RS R TP AR
ANEEEAR R 2 S AR b ET/ING LR e SR K
IR SN I T A O i B R U R
VR I 55 7 BT A IS PR | o IR X I
RGP, HA BT, AUFTUEs TRk
TR ERA A AR R RSO RUE MR
TEFRUK AT PR R Y7 3%, IR I
I35 15 5 2R AE K T F-(IGF)- 1 A5 N B2 AR K 7
(VEGF)Ry5Z i, I BT

1 #ERS5HE

11 — ek BUb st /Ng I E B REE s
20154F-6 H 2201745 Hi2i6 HAF & LT A FIHERR
PRI 160 ) T HAME PRI fE 2R SR X4, i i
B IREA OB PRI 2 I R I2 B 5 767 1E 2 ) R ofi PR
s LA SIS BRI B LA 2K 160 151
W PR A2 83543 R 6k B2 R A 2H 45 80 3, P 2H FR 3
AR 1) AR OB PR S 8 A HEIL I 2T 28 1 (HbA 1¢) /K
A TR LR 25 S TS T L (P>0.05), HL
ARl Hek, W 1. ARWFIT 2 BE B e PR 51 A, ir
AEEY A EEBEAERES.

F1 FABEN—RAMLR(oss)

Ay B Bidl) FRCE) O BERPSIETECE) HbAlc (%)
XFHEZH 80 46/34 57.43+£8.10 9.82+1.27 7.03+0.89
WIT4L 80 43/37 58.07+8.35 9.66+1.18 6.97+0.86
PRLALER 0.101 0.492 0.826 0.434
P 0.750 0.623 0.410 0.665

1.2 GRARRIE  Prf E YA GO0 R 12
PRI, HbA1c<7.5%; [Al i 4% [E b Wagner 23 ZA5 1R 0
FOB/INBR RS2 B K R SE %8, Tolst iz ) s AE % 18~70 %7

1.3 HEBRARE  HERR D IR P ZE 0 1A 5% L ik
P9 TN Bl kA FE 3 i) fE R B A 5 B I b
PRI B9 B T REAN A SR A W PRI SR S W PR 12
PEIERAEH A EO FVE IR 2 A E
JRRTL TR PR g PR PRI TRIE 5 I R KA e 1ot 4 5
FERRBERTE W UR S LA o2 5 s A i

1.4 JRIT A STEEYLLG T8 RGO
5 T R KA 2 sl S e 5 22 46 , 2 il s B 7K P
TEIEHEE R, 270 8 i ,HbA1c<7.5%. [1JRFEH] =]
VEAR, BEIK 100 mg; LAESS R T ALIE , BRIK 1.5 mg, FF:
FH 2 mL KB KRB, 3R 1R LR YT 8 il .

MRE AL 7E T BRALIA YT Lm0 AR B R A T i i
SR A I BRI P S RBOE AR IR IR A
UK BhIG YT, H R SR K IR VAT SR FH I I T R XY
B EAE 40°C L RN IR SRR i sl 77,
BFUFESE 30 min [A]H B/ INBR A R R IR YT
12K 50 MW, £3UK 20 min; - ARG RIR Sk IR G, )
K50 MW, BEYK 3 min ; fIG3E B 28 FR R BRS, BE7K 20 s
A S A PR IR S A AT RN SR B BRI
DL T 52 kR B 1B R 17 A 55~255 mmHg
(1 mmHg=0.133 kPa), 57X 20 min, FRIAIF 1 R/,
BEJE S UK, HESEIRYT 8 JH o PRALAE IR YT W Ml A RE [ i
I FH B3 GG A Tk LA BB EE 259 , LA S IR YT
SR AR

1.5 WEARFR S50 ik ORI 5l
PUBEIRRARTE 23 o 1 5% P ALIA YT H S AL e 508 71 4 Al
PUBERRATE Sy, R B2 HEPE53 1 (VAS), 7E4E i
10 em £ B EL, 438 10 %07, B0y 1 em, 1L H
Je 4 Sl e EAE T A O RR AR 1 R B AE 2R B AR A
i, 0 MR TCIEAR , 10 927 M 38 P9 bl FEE PR AR o
QRSB A (VPT) R I 58 £ (ABD) I Jz 41
53 HE(TePOy) . et MALIRYT RIS VPT . ABL A TePO,,
I FH A= P39I 5y 00 S0 2 Fe Sk A R 1) VT,
3R, BOT-FAEL 5 07 FH I 3 531 0 RS i -5 e
I, T RS i 5 AR il Y Fe A, BIJE ABI; 1
FH 22 Fz 843 T AG A 2 TePO, , Fir 1 X 8 1 28 25 15
FSETT, FBETF M AR 2, I 3 Uk, BOE(E . i
IGF- | \VEGF /KA iE 0L . R ALIRYT IS G
JRZS JE KL 3 mL, 2 Y FHE, LA 3 000 r/min 35 2
OB IR M3 AEAS , B F-30°C vkAf AR, 1o A
TS S A BT A I 0375 IGF— T A, F 7 28 AW
PriJe 0 (ELISA YK ML 7 VEGF 7K.

1.6 JTROTM 2 BRCSE R PR 27 ) T A G A
HEST, PSR AR T 5 I R AL, A% SRR AR 9%
i T IER A 2R Jen AR Al T 2 AR I R e B i A
i, R s bk sh B R AR EiRIRRE A
b | 15 sh kAR ST fil 2 5 JEsk: BRI IR R 3
ToH s RN . IR SRR = A A
SVIIEx100% o

1.7 Seitik N SPSS13.0 Giit 2= 4k
WA TG AT, T BT LU R o A5 5 T e
DASS B o 22 (os) e, AL PN Bl 4 1) LA R o A
55, B P<0.05 hZESAH G E L.

2 & R

2.1 WABENIRRITRE BITE WL
B F MG ARIRTT SARCE W i TR, 22 7
it L (=5.078, P=0.024<0.05),, W32,

- 333 .



IEEES28E2 BE294553 8

Hainan Med J, Feb. 2018. Vol. 29, No. 3

R2 FWHBERIRKRTRLER?G)

25 51 % Bk ZEL3 4 TR BARCE%)
WL 80 33 41 6 92.50
X R 80 24 39 17 78.75

22 WAL IRIT AT AL R T A AL v
IRATESS LB IRITET, AL AL TR 40
PLvE AR PE S LA, 22 R 3 e ge it 2% 5 L (P>0.05)
IGIT IS P B B L e IR D5 AR S AR 143 1
BRI AT B AL, HOER A B AKX A, 22
S GETEE L (P<0.05), L3 3.

Fb#s, 2R ILGEIFE L (P>0.05), GIT A, A
BE I VPT YA 7 A B BRI, AR 4
T X IR 4, 22 3947 e it24 2 L (P<0.05) ; B4 i
# ABIH TcPO, B BIG YT i B B Th iy, B2 1y

B & 6 RR AR, 22 55 3 it 2 7 L(P<0.05), UL
#4,
2.4 N BHIGITRIE R LTS IGF-1, VEGF /K-

i JRIT R, 4R A IMLTE IGF-1, VEGF /K
B, E RIS E L(P>0.05), JAITIG, W B
Y I3 IGF-1, VEGF /KX 5367 i I . 7k &, HOW

23 AR EIGIT I G AU VPT  ABI fl TcPO, £S48 B & T X IR, 2 R A gt 22 8 X (P<

A VRYT AT, M4 B 1 VPT L ABI #il TcPO, /K F 0.05), ILEE 5,
R®3 WMABRFBTIENRZEBIES FIIERATES b (s, 97)
20 51 % PR PEo fH P1E BT FRATES) t{E P
TRITRT bEvid sl TRITRT BIT NG
M 80 4.89+0.74 1.92+0.26 33.868 0.000 5.46+1.03 1.85+0.34 29.768 0.000
Xof B2 80 5.03+0.78 3.84+0.51 11.421 0.000 5.38+0.97 4.12+40.68 9.513 0.000
EN 1.165 29.999 0.506 26.706
P1E 0.246 0.000 0.614 0.000
R4 WHEBEBIFBIEH VPT ABIF TcPO, EE 5 (x+s)
2151 %k VPT (V) 21 P{H ABI i PME TcPO, (mmHg) tE P
VRITHT RITIE TRITHT RIT A TRITHT RITIE
WEL] 80  16.63+2.27 11.30+1.48 17.592 0.000 0.87+0.14 1.1240.23 8305 0.000 34.56+4.87 4824+7.49  13.696 0.000
XTHEZ] 80  16.58+2.19  14.06£1.74 8.058  0.000 0.89+£0.15 0.98+0.18 3.436 0.001 35.1144.95 42.16+6.03  8.083 0.000
18 0.142 10.807 0.872 4287 0.708 5.655
Pia 0.887 0.000 0.385 0.000 0.480 0.000
F®5 WAHABREBITRIER NS IGF-1.VEGF /K FLb 3 (xr+s)
2H 5] % IGF- I (ng/mL) i PE VEGF (ng/L) 21 P{H
JRYTHT HIT IR IRITRT BT IR

WM 80 120.68+11.44 152.33+14.79 15.140 0.000 67.45+7.86 84.28+9.57 12.155 0.000
X HR 2 80 121.31+12.07 136.24+13.62 7.338 0.000 66.82+7.59 73.21+8.43 5.039 0.000
18 0.339 7.158 0.516 7.764
P1E 0.735 0.000 0.607 0.000

3 i3t it FE REAR MW S 2 R Al A K S e EAY, H

W PRI JE 2202 T Pl 2 22 | I A5 28 AR 45
Z2 Tl DR 22 Jr s ) R T ™ A T g R () TR
JZ ARSI AR, H 3 e A LR A = I
e IR | o5 0 A s A 1 S AR R AL R s 2
Az T LA 2 5473 R I AR 2 35Kl R i e A e o )
i 5 9 A e, 51 AR A SRR |, 2 I S B ¥
B S IE Y WRGE R B B PR AL R R B R A
Rz # , LA IGF- 1 . VEGF % Z i E K [H 1
TR R AN R, B SR A LA
BRI SN BB R A DI ARG, IGF- T B AR
R C,JE T —FhsE Z e A K R T JLZE RN 5
FHA R m R, IF i 25 A A2 R 4 s

Az IS T B A A 28 2H 2R A A N UL A4 i - 284 4
- 334 -

T PR M AR AL RS Z KRR, B
Th A B IGE- T ShREZ ENHm ], 1 i H i 7
IGF- T KB BAL T IEH 5N, il e it — 51k
AN LS B0 5 16 B2 R W LA O A B AR A
Z 50 R kA5 R RS . VEGF 2 REFr R
T I A5 PN R A %) i A i PR, L 3 A 4
/N BRI AR e A 328 1 PR 400 B R S R A AR U I
B E Ao ARG D) R M A AR AR ZERR PRI
JE FBE R DY KT RRAR , BB B 208/ 8 3 P ZE 1M A5 )
P S 0 A8, et B M S AR BH SR AS A2, 00l e ot 1 75t
P e LRSI F HLAG COELL AL A0,

Xof LA PR i FE SR B I AT L Al ) S R AR
WE PR K 1597 K A2 23, AT S Jr P e 2 0 g & #5 A3U



Hainan Med J, Feb. 2018. Vol. 29, No. 3

BEEF2018F2HE295F3H

Jof FHEE B A A T, P R AN BB A2 (AL
AR5 E8 pHAE R 1) B PE i sl BR AL R P HE I 42
U/ R R B, NS B, BN 2%t v, AT
VBB HETR, B0 A0 TR 0 A K S B i HLRE T i AR
H R NP FIAMA KO, B 58 (1 240 i i B W Th g, 1F
M2 R PR Iy, S RIETH AL RAMNR B
RE 75, AR SR 0 PRI 5 BB K B 3 R RN (1 7R
BRI , PRI YRRk AR B, AR R L AR A R
MR SAC RIS 0 A 05 A A AT /K el T st 38 5 o e A AR Bl
W IIRE, K B PRI, R ARBEOE RS
A 10 RE A R T B DR IR R £ BT A I A T B S AR
o, I 103 A 2 L AR A 2 SR LA S
e, LLAL, I AT TG 41 1% R G, BRARET 4 26 1 5K
SO0 L 2T R A0 ISR T AN i 485 SR
FASTEBE J1 , FAR ML/ NSRRI 2T 41 it SR 45 53R, DA T o4 3%
MR AEER A LRGP Sl AE R ZE AR R
370 By B 3T o it () TR AT R R, AN RBAIE 2 JR 14 50 ik
VR RO DR i A I 2 90 o g L PR SR AR BRI
SHOGP I 7 P B ) 8 R R L A R T I A T B T
LI RE IR A4 I8 EEL YR ] 8 RO B e, I o AR 1k
I AL TP, A AR R K M, b /Nz i B
Bt Tk SR A IR VA7 T 3 o T SR RN, T Ak
AR AU F ot & 7 R AT Wi ia 7 R i
SR REAT SR AL R Bz M4 , 57 235 S H PR A ) ot
B FE R AR R AR R B R 5 MR SR K R TS A2
JO B BN R SRR AR, AN AT DA 07 1 ok R e
A RE TN 2300 . R 28 T B4 5 AE 40°C 551
AT IR SR KRR BE R A K e R 5 | ) AN
T3, Ak B R 37 T UURN 53 7 25 ZE A it bR 4 B F Ry
B YRGS, e BH S D8 bk B U o R K, 4N
TR, BAE MGE L2 R R R AN A

AT LE R B AL RIGTT A R
T T B VR TT S L LB A BE P B0 R BE R
ARVESr 35 8 A F % R 5 397 J5 , R4 VPT B &8
% T XF B 2H | ABI Hl TcPO, 2 B i 55 T % BR 4H 5 VA I7
J&  WLECAH I3 IGF- | . VEGF 7K -3 B i 5 T %) B
Ao PR IR IRK IR A B A I RN
MO AR RGP IR sl A T R R RO AL | B
HH S 45 R I RTR YT B ROE , R IR 1T 4 R
B RRATESY , 23 VPT . ABILHI TePO, /K-, 340 i 7
IGF- I .VEGF K-,

25 Lk W RLDRE R I AR 45 T IR K TR TR
TR BT A AR RO UR AL AR
PRORSINGAYT J7 AR TR RE B R L IGF- T
VEGF /K-

& % X ot

(1] [E)mN, ShARLL, sRTs, S5 MR AL I UG B IR 2% Logistic
EH 75 T BT L[], oA R B 22 A 3, 2016, 26(4):
824-826.

[2] RAAH, VRIERE, SN, S5, e MR LI AR R A
5§ RE R Y R R [0]. H G B 25 B2 2% K, 2015, 31(11):
909-911.

[3] I, B30, 20, 4. IRR KT RS I ZRX 5 B0 A B7C Ji a
YT R AR [J]. HR AR PR e, 2014, 16(4): 333-334.

(4] ALB1. PRI AL B K2 W 56T BEIR (D], WAL G FOAE 20,
2002, 8(1): 1-4.

[5] KT, IBEH, F . 9 MR 4 M1, 2 0. Jeat: AR T
A, 2002: 452.

[6] Dunyach-Remy C, Essebe C N, Sotto A, et al. Staphylococcus aureus
toxins and diabetic foot ulcers: role in pathogenesis and interest in di-
agnosis [J]. Toxins, 2016, 8(7): 209.

(7] BEFHE, 2591 AN IR Wagner 5300 PR A2 585 151 975 1193 D5 1R At
R AR A R 7K P LA [T]. BEPRFE BT B, 2015, 44(12): 96-97.

[8] Blakytny R, Jude EB, Martin GJ, et al. Lack of insulin-like growth
factor 1 (IGF1) in the basal keratinocyte layer of diabetic skin and di-
abetic foot ulcers [J]. J Pathol, 2015, 190(5): 589-594.

[91 /NS, TR, 4 bk, ORI IR 7] TGF-1K T4 75 A
S PEL]. ERSCE 50FST, 2014, 11(11): 52-53.

[10] %% WS, Ty i, HABUE 1S H6G R /R X LT PR A2 8
VEGF 5/ (52 mi[1]. o i R 27 Be 741, 2014, 15(4): 64-65.

[11] Drela E, Kulwas A, Jundzit W, et al. VEGF-A and PDGF-BB—an-
giogenic factors and the stage of diabetic foot syndrome advance-
ment [J]. Endokrynol Pol, 2014, 65(4): 306-312.

[12] MRBERE, Tk A=, BEUH, 5. AP TIBRIE 2T 2k 2 A= 4 TR 71
IR 9T W RO L B 5 I TR WL ZE (D). T R I 2, 2017, 28(5):
734-736.

[13] Gorman S, Lucas RM, Allen-Hall A, et al. Ultraviolet radiation, vita-
min D and the development of obesity, metabolic syndrome and
type—2 diabetes [J]. Photochem Photobiol Sci, 2017, 16(3): 362-373.

[14] RIRCF-, S5t BLUE, W HETE. 2 p 2565 56 S0 pe 7 Kok A
WO BRI T W PR A2 15197 1T ROWLSE D], W0 24K, 2015, 36
(8): 151-154.

[15] e, a1 2=, B 2%, 25 RSBGPSl 4SOt A L 55 45 O
18 ML A8 A A R AE R IR DK LA (5 T D], BRI R 2,
2017, 16(1): 9-12.

[16] %' A, WBL, W2, B i Rk iR L IR Bt S o 12 1AL
JEER[I]. Th SRR 24, 2015, 22(8): 38-39.

(ki H 191:2017-08-08)

- 335 -



