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Effect of physiological deep-sea water on the hyperthermal tolerance of mice"

Dai Youguo' ,Li Weiming® , Tang Huirong® ,Shi Anhua® ,Gan Ping' ,Cun Yingli' ,Liu Qin' ,Guan Qiongyao' ,Cui Jin**

(1. Department o f Abodominal ,the Third Af filliated Hospital of Kunming Medical University/Tumor Hospital of Yunan
Province, Kunming s Yunnan 650118,China;2. Department of Cardres Medical the Second Af filliated Hospital of
Kunming Medical University , Kunming,Yunnan 650101, China;3. Pathological Teaching and
Research Of fice Yunnan University of Traditional Chinese Medicine , Kunming ,Yunnan 650101, China)

[Abstract] Objective To explore the effects of physiological deep-sea water(PDSW) on hyperthermal tolerance of Kunming
(KM) mice in the 45.0 C environment. Methods Deep-sea water from the south Chinese sea was processed,and the metallic ele-
ments dissolved in the DSW were analysed. The mice were randomly divided into 2 groups:the control group received tap water;the
experimental group treated with PDSW for 15 d. And then the mice were fed in the 45. 0 °C conditions. The survival time and histo-
morphometric analyses of the brain,lung,heart,liver and kidney were investigated. Results The survival time in PDSW-fed group
was significantly longer than that of the control group (P<C0. 05). Moreover, histomorphometric analyses showed that PDSW could
protect the brain,lung,heart,liver and kidney of KM mice from the 45. 0 °C conditions. The results of western blot revealed that ex-
pression of HSP72 of liver tissues for PDSW-fed group substantially increased, when compared with the control mice (P<C0. 05).
Conclusion PDSW could improve hyperthermal tolerance of KM mice, which maybe in the relation with expression of HSP72 pro-
moted by PDSW,

[Key words] physiological deep-sea water;hyperthermia,induced;tolerance
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P& o R A G TR LR B ACRES AT A B TR L1 MR
JEHEK oy TR K A 0 R L AR K TR L A L1.1 Si8shy B3t 20 REEWIR/NE . 6~8 Il .
WEZEYGR . HET. F®EEKEEASREA THRZm. 8 #%¥ . WARWER KPR F L.
R — Tl w Wb Y S 2 112 WZEACRE & Lo 2 a0 78 3R E i i
i 98 FAT7 4y 5E 1) BE B APBHEOR B — D B Y. BORBOEEF T 200 m BUT A9 IRJZ WK L OGS 2 R W 5 I
AR JHRE 6T P A e s TR AT R R JBEAR 1 0.3 MPa JEJ) R .48 5.1 pm S M B8 PP AR 13
o7 LA B2 2 e LR B 0 52 00 iR bR PO ISR i A s . ARBERY U85 . KDFUR4AES ) Br £l K P E S8 . L ikmh s
9T S/ B i 4 9 A2 FE R R 18 0K (physiological deep- AWM A I L BRI K P 2 A 109 b 70 W 4 ¥ 7K, 0. 01 pm PVC &

x HEWE.ZMARET-RWER KEA LWL WHE H (2010CD166), {EHF® A MR 978 —) , B #4714, M FE
A I I PR M FEREAF ST . & @IEE . E-mail: yncuijin@126. com,



34

G A8 U0 M IO T AT R 4005 BN 2 S5 9 e T o S A o
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(S 40.0 10. 8 <0.05
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B¢ (Zn) 2.05 0.07 <<0.01
fil§ (Se) 0.3210 0.000 3 <<0.01
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B (ND 0.028 6 0.002 8 <<0. 05
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5 (Pb) 0.001 4 0.001 6 >0.05
£ (Co) 0.001 3 0.000 3 <<0.05
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5 (Cd) 0. 000 30 0.000 04 <<0. 05
% (Cr) 0.000 2 0.000 1 =>0.05
LAV Ay 0.000 4 —

i CAs) KA 0.002 0 —

K (Hg) KA EN i -
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LR A7 B R B X IR AL P /N R K. 2R AR #E R X (P<
0.05) . - FLMEE /N BUAY 28 A7 B[R] 22 B A /0N BRLAY 2E A7 B Ji)
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N G
20 51 FEME (Tt
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PDSW i ELBH /N BRUX 45. 0 °C i i A9 Tiid 52 14 9% & HSP72 33k
By a5 A gE— 25 L T 2 E 2 Mk i .

S & ik

[1] Tsuchiya Y,Watanabe A,Fujisawa N,et al. Effects of de-
salted deep seawater on hematologic and blood chemical
values in mice[ J]. Tohoku J Exp Med,2004,203(3):175-
182.

[2] o, fobd $7 B AR 5 R 92 e [ M. bt . o [ = 25 %)
IR AL 2009 :243-250,

[3] Hwang HS.Kim HA,Lee SH,et al. Anti-obesity and an-
tidiabetic effects of deep sea water on ob/ob mice[ J]. Mar
Biotechnol,2009,11(4) :531-539.

[4] Zhao C,Dai C,Chen X. Whole-body hyperthermia com-
bined with hyperthermic intraperitoneal chemotherapy for
the treatment of stage IV advanced gastric cancer[ J]. Int

J Hyperthermia,2012,28(8):735-741.

FTREF 216 F 1A% 45455 1M

[5] Bakshandeh-Bath A,Stoltz AS, Homann N,et al. Preclini-
cal and clinical aspects of carboplatin and gemcitabine
combined with whole-bodyhyperthermia for pancreatic ad-
enocarcinomal J ]. Anticancer Res, 2009, 29 (8): 3069-
3077.

[6] Atmaca A,Al-Batran SE, Neumann A,et al. Whole-body-
hyperthermia (WBH) in combination with carboplatin in
patients with recurrent ovarian cancer-a phase [[ study
[T]. Gynecol Oncol,2009,112(2) ;384-388.

[7] Jia D,Rao W,Wang C,Jin C,et al. Inhibition of B16 mu-
rine melanoma metastasis and enhancement of immunity
by fever-range whole body hyperthermial J]. Int ] Hyper-
thermia,2011,27(3) :275-285.

(8] MK E /M, KR . &5 MERT HIRS RS
LI, At i 5 b g 2 2% . 2000, 9(2) : 140-143.

[9] Tsuchiya Y,Nakamura K, Sekikawa H,et al. Subacute effects
of deep-sea water from the Japan Sea on blood examination
values in mice[ J|. Environ Health Prev Med, 2002, 7 (5);
189-192.

[10] Kimata H, Tai H, Nakagawa K. et al. Improvement of
skin symptoms and mineral imbalance by drinking deep
sea water in patients with atopic eczema/derma-titis syn-
drome ( AEDS) [J]. Acta Medica ( Hradec Kralove),
2002,45(2) :83-84.

[11] Hataguchi Y, Tai H.Nakajima H,et al. Drinking deep-sea
water restores mineral imbalance in atopic eczema/derma-
titis syndrome[ ] ]. Euro J Clin Nutrit,2005,59(9):1093-
1096.

[12] Yoshioka S, Hamada A,Cui T.et al. Pharmacological ac-
tivity of deep-sea water:examination of hyperlipemia pre-
vention and medical treatment effect[ ] |. Biol Pharm Bull,
2004,27(11) .1784-1787.

[13] Chi CW. Dietary deep seawater and hepatic steatosis[J]. J
Chin Med Assoc,2013,76(3):121-122.

[14] Katsuda S, Yasukawa T,Nakagawa K.et al. Deep-sea wa-
ter improves cardiovascular hemodynamics in Kurosawa
and Kusanagi-hypercholesterolemic (KHC) rabbits [ J .
Biol Pharm Bull,2008,31(1) :38-44.

[15] Hou CW,Tsai YS.Jean WH.et al. Deep ocean mineral water
accelerates recovery from physical fatigue[ J]. J Int Soc Sports
Nutr,2013,10(1) :1-7.

[16] 2= 0], f2 3 AR MG . 5. “ TR )28 K7 % /N BRU 32 ) 19 5%
LT, KRR =I5 IF % . 2013.25(7) :826-829.

(177 Ze 0, B b AR MG . 2. “ TR 2 W /K7 S /N B S 8 T i 1Y)
[T, KA HIBESE 5 I & - 2013, 25(7) :903-906.

(18] Z= W, A 3k AR MG . 45 TR 2 1 AKX/ LA 1T A 19 42
HEAEAIL]. B EE % ,2014,43(4) :462-464.

[19] Mokuno Y, Berthiaume F, Tanimura Y,et al. Heat shock
preconditioning inhibits CD4" T lymphocyte activation in
transplanted fatty rat livers[J]. ] Surg Res,2006,135:92-
99.

CWicfs B #1:2015-06-14 & [8] B #1:2015-09-19)



