REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.2 JAN.2015 . 241 -

doi: 10.13241/j.cnki.pmb.2015.02.010

BEDRI K BB HE N BT AS R T -1 S 5T PR i L

Hom EA! EER' KX KR &Y
(1 RERABDBAEREES A K& 300162;2 & H B AERE X & 300162)

B2 B R & 45 2% % G -1 (high mobility group box-1, HMGB1) £ 4% foa KRB M 69 Ak AL 3R & 2 A 55 48 fjys ik
AR S A 0 AR, B —F ) WA BB R T R AL, 4 R B TR 09 8 7 BRARATRY B8 iR :(1) 36 R SD R A REALS
PR 6 28(n=6), 5 R A EF KR AEGRH KR BE ks 7d . 14d 21d 4 28d 28, @it Real-time PCR 34| &-20 X R,
A8 7 HMGB1 mRNA #9 kAL, (2)24 R SD KR4 m 4 B =6)REE R m K R ARG H 28d AL TAR S
K HMGBI # ¥ Fodttk 10,30 F= 100 g, 4 48 fim K AL A &0 8] & 69 ALA M 45 2B 1A, (3) 30 R SD K A REALL R 5 Zi(n
=6), b 4 S T4k RAEE F AR BRSO AR R AE 28 d S M 4T A 7 5 K HMGBI # F etk 10,30 = 100 pg.
B — K R 25T AR 22 8K AR A8 s KR 0 A B4R 4] &-28 K R A3 69 TNF-o JL-1B F= IL-6 mRNA &9 &k R (1) #
JhJm K RAEAR H4E 21 d F= 28 d, A% 79 HMGB1 mRNA ¢ & ik 2 & AP < 0.05), (2) #& /&K% KX R ¥ W4T HMGBI F f=4u 4k
3042 100 wg &, TUALEKL 24 h e9nF ] A K PR IEREE (P < 0.05), Q) HmEAKKAEHE28dE, HALT
HMGBI1 &) P Feditk 30 o 100 g 7T A B3 5508 fk 95 K R A-4L M 89 TNF-o . IL-1B #= IL-6 mRNA #9 & A (P < 0.05). it Ak
K RAH A HMGB1 2% Eifl, 3 M 24T HMGBI #) ¥ Fe 34k 5T vA @ i ) B30 1 TNF-o 5 20 00 B F 69 A 7 4 4508 R s K
AR, A B2 R A2 R, A4 HMGB1 TR A S T 43R A AU R SOR 5 69 e it A2 RATe9 8 xh 438 HMGBI £ 5
SRR KRG SR A LR BEAT AT I 693, B ROR M TR 608 I SR AR 60 Bk

G AR B AR REG -1 RAETE & PURE R AR

RESEE:Q95-3;R587.1  XEAHRIAAD:A  XEHE:1673-6273(2015)02-241-04

The High-mobility Group Box 1 in Spinal Cord of a Rat Model of Diabetic
Neuropathic Pain Contributes to Mechanical Allodynia
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ABSTRACT Objective: To observe the change of expression of high-mobility group box 1 (HMGBI) in spinal cord of a rat model
of diabetic neuropathic pain. To explore the mechanisms involved in diabetic mechanical hyperalgesia. To further illuminate the
mechanism of diabetic pain and provide new ideas to diabetes pain treatment. Methods: (1) Thirty-six rats were divided into naive group,
sham group, diabetic 7 d group, diabetic 14 d group and diabetic 21 d group. The spinal HMGB1 was measured by Real-time PCR. (2)
Twenty-four rats were injected with STZ to build the model of diabetic neuropathic pain. These rats were randomly divided into four
groups (n = 6). 28 days after STZ injection, the effect of spinal HMGB1 on paw withdrawal threshold of diabetic rat was detected by
intrathecally injecting saline or the neutralizing antibody, which can go against the function of HMGBI1. (3) Thirty rats were randomly
divided into five groups (n = 6). Four of these groups were injected with STZ. The remaining group was not performed any treatment as a
normal group. After 28 d, these rats were intrathecally injected saline or neutralizing antibody of HMGBI1 to detect the spinal mRNA
expression of TNF-a, IL-1@ and IL-6. Results: (1) The expression of HMGB1 mRNA in the spinal cord was notable upregulated on 21 d
and 28 d after STZ injection (P < 0.05). (2) Intrathecal injection of 30 and 100 g neutralizing antibody of HMGBI1 could notably inhibit
the mechanical hyperalgesia on 28 d after STZ injection (P < 0.05). Its effect could last for 24 h (P < 0.05). (3) Intrathecal injection of 30
and 100 wg neutralizing antibody of HMGB could notably cause the spinal mRNA expression of cytokines (TNF-a, IL-1B3, and IL-6) on
28 d after STZ injection (P < 0.05). Conclusion: Our research found that the increase of HMGBI in spinal cord was involved in the paw
withdrawal threshold of diabetic rats. The expression of spinal HMGBI1 significantly increased in diabetic rats. Intrathecal administration

of HMGBI1 neutralizing antibody could inhibit the expression of TNF-a and other cytokines in the spinal cord and could reserve the
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mechanical hyperalgesia in diabetic rats. These results suggest that the increase of HMGBI1 in spinal cord was involved in the paw

withdrawal threshold of diabetic rats. Our research initially explored the mechanism of diabetic pain and could provide new ideas to

diabetes pain treatment.
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Table 1 Primer sequences

Genes Primers Sequences
HMGBI Forward primer 5-AAGCCCTACACCATCTTCCA-3'
Reverse primer 5'-CCTGCTTCACCACCTTCTTG-3'
TNF-a Forward primer 5-TGATCGGTCCCAACAAGGA-3'
Reverse primer 5-TGCTTGGTGGTTTGCTACGA-3'
IL-18 Forward primer 5'-TGCTGATGTACCAGTTGGGG-3'
Reverse primer 5-CTCCATGAGCTTTGTACAAG-3'
IL-6 Forward primer 5'-GCCCTTCAGGAACAGCTATG-3'
Reverse primer 5'-CAGAATTGCCATTGCACAAC-3'
GAPDH Forward primer 5'-CCCCCAATGTATCCGTTGTG-3'

Reverse primer

5-TAGCCCAGGATGCCCTTTAGT-3'

2.1 HERFKRREDE HMGB1 mRNA FRixTEL

S B K T BRL AR B, PR K B S 21 d A
28 d ZHF 46 ) HMGB1 mRNA [ 235K F B E s (P <
0.05,Fig. 1), 1M 7 d F1 14 d 2 i3 357KF R 5 X R4 AH L TC i
P As(P>0.05, & 1),
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o

naive sham 7d 14 d 21d 28 d
1| ¥EERA KR &8 HMGB1 # mRNA RixKFHH T
Fig.1 The mRNA expression of HMGBI in spinal cord of diabetic rats

Note: *P < 0.05 indicates a significant difference with sham group.
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2.3 BNES HMGB1 By Fnin i3 & 88 W TNF-o % 40 [H
FREHZMm

FEME R K B )5 28 d, BHIR KU BES M TNF-a.
IL-1B Al IL-6 mRNA fyZA 0 & 1 iE( P < 0.05,1& 3), #H%
T HMGBI {1 FIHLIR 30 wg A1 100 pg 7 LI 2 b ik />
TNF-o. IL-18 J% IL-6 ) mRNA 35K F(P < 0.05, 3) .

3 3iE
HMGBI1 B SR — R AR 1, (EJ2 HoAe 4 A 4% 40 1R
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Fig.2 Effect of intrathecal injection of neutralizing antibody of HMGB1
on mechanical hyperalgesia on 28 d after STZ injection

Note:*P < 0.05 indicates a significant difference with sham group.
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Fig. 3 Effect of intrathecal injection of neutralizing antibody of HMGBI
on expression of cytokines

Note: *P < 0.05 indicates a significant difference with sham group.



- 244 . REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.2 JAN.2015

FREGIVE RN, AE S Mg b, HMGB1 B2 22 R HU R S e oh
Al , 1 BB AL 8 W ILAE | PRI 0, KGR 1 %, LR 47
PEABEI 20 AT LA it o7, PR L, 5t HMGB1 #9£2 wil
U] R RIRTT RS 1 — P 2E TRy T F B, A, 5ol
FIBFFE AL IE T HMGB1 78 Wi 15 25 s i 18 M mA 2 , andia ik
I IR S AR L A ST f AT AR (DRG) Hr b 4y
T F LR PR A AR AE BN ARZS TR, HMGBI ] LA
5= 2 Hiu A2 AT RN S S AT A i L 3R T 2 S5 1 i M
HEFFS,

W PRI I R AR R R M 1 — (RS ) 5 MR Al
ZRRBMEIRY, T HEARDLHIASRE TE SRR, PR x4
PRIGHEIR TART7 B8 T 7™ A% 45 1 IR S, — 2o A5 58 1 420 25900
ey Ap AR HS AR ZEHT 6 24 A5 X M PR P R R IR 1 %
FRVE RS O T 325 B B B BRI M R I AL, FRAT]
WL T BRI R L 8% HMGBI 9335, RIS,
BEPRR T LA 4% HMGB1 mRNA (95 35K V- 82 8, i1
45T HMGBI1 B R filgidde ol DL y= A= K ik 24 h 94 7E A
I HLICF RO 1 P LA R AR (0 RF s . SRR ERRAIR T
86 HMGB1 BY7KFE 5, W BRI P I 10 AL I3 e B Sl )
il PR, A TR04E R0, B88 HMGB1 245 1B e L
PRI SR R A

FWFFEAE B BRI BT 20 AR S MR ) R R AR
BT SHEER . AER AR IR R B M R TR 4
OBl 2 e, TS S A T S A AR PR AR, AL
IL-1B IL-6 il TNF-ou S50 PR, 11X Stk —20 5 R F PR
Q2201 HMGB1 94306 RT L5 | & 40 A PR 7 DA 4% 1 40 il v
BRI, B IE Rk, I E— 2551 2 HMGBI (1% 55 71 58 i
RN P AR5, BRI, Sk 1 il — 2 g 4 HMGB1 2 5k
PRI B BARHLE, FATWEE T HMGBI1 X R ok BUS B
IL-1B JL-6 J TNF-o 540 F AU . ZEFRATHIBFSE o A
PRI A B BETY £ 41 ) F TNF-ou IL-18 1 IL-6 mRNA K%
ik R Wi 4G T HMGBI Ay FgeiR s, DL - 4 R
mRNA [R5k H IR > . DL S5 R ER  7ERE R
KEUVHBEMH HMGB1 J5 7] LABEAIL TNF-o IL-18 il IL-6 554
JLPHF A mRNA BIER, R HER 5488 HMGB1 ff DL
SR T TNF-o IL-18 Al IL-6 #4335 7K T 18154 v K B
Jbeid R, A RS TNF-o IL-18 A1 IL-6 S5 4R T (1) ik
AA SR BR T4 o kg , o BT LA SR 5 R A e 2 41405
FHAIS MR P Tong % M ZE B WAL g B, HRE
HMGBI s W FiF. RIE, A 0ot & e s E w2
PififE , KB HMGB1 7835 iRl 28735 v i e ik kg 200,
B FRATHEN SR RS T AR & R G b kA R P s
SO, AT RA#E—25 5 i HMGBI (93836 1R, i HMGB1 #£ I
PG AT DL — 25 1 b 2 G i BN AR AT, AT 245 18 1
i IR SRS

B, ARBIRGTE AR R R USRS I K BUA BRI
HMGBI1 5% F8, 85 M 4T HMGB1 {4t Fid AR T LU i
15 5 PN TNF-o 25 20016 A1~ 14 28 225 140 405 M s K BRL P LA
PERRAL. I, FRATRIFSEEE7R B4 HMGB1 A e 7E R IR
BRUAT Lk A ) 2 A N e e v T LR DR Mg — L

R PEIRIE A R HE 22—, B HALHR A 56 4 T

figp BRI PR b PR R I PRI AVRYT o ASBIF ST 8 i WM i

REH#E HMGB1 #9335, LUK HOOPRE BRI R SR ARG 5 i

SECRIH L PR - 3K 1) S, 4 HMGB 1 2 SR K LY

PEIR HOBL AT B0 20 O ERT , SBl PRI T 35 7 B Ao A 8

o

% # 3¢ #k( References )

[1] Boulton AJ, Vileikyte L, Ragnarson-Tennvall G, et al. The global
burden of diabetic foot disease[J]. Lancet, 2005, 366(9498): 1719-17
24

[2] Barrett AM, Lucero MA, Le T, et al. Epidemiology, public health
burden, and treatment of diabetic peripheral neuropathic pain: a
review[J]. Pain Med, 2007, 8(Suppl 2): S50-S62

[3] Vinik Al Casellini CM. Guidelines in the management of diabetic
nerve pain: clinical utility of pregabalin [J]. Diabetes Metab Syndr
Obes, 2013, 6(1): 57-78

[4] Bouhassira D, Letanoux M, Hartemann A. Chronic pain with
neuropathic  characteristics in  diabetic French

cross-sectional study[J]. PLOS ONE, 2013, 8(9): ¢74195

[5] Lotze MT, Tracey KJ. High-mobility group box 1 protein (HMGB1):

patients: a

nuclear weapon in the immune arsenal[J]. Nat Rev Immunol, 2005, 5
(4):331-342

[6] Yang D, Chen Q, Yang H, et al. High mobility group box-1 protein
induces the migration and activation of human dendritic cells and acts
as an alarmin[J]. J Leukoc Biol, 2007, 81(1): 59-66

[7] Chen XL, Sun L, Guo F, et al. High-mobility group box-1 induces
proinflammatory cytokines production of Kupffer cells through
TLRs-dependent signaling pathway after burn injury [J]. PLOS ONE,
2012, 7(11): e50668

[8] Gong G, Yuan LB, Hu L, et al. Glycyrrhizin attenuates rat ischemic
spinal cord injury by suppressing inflammatory cytokines and
HMGBI[J]. Acta Pharmacol Sin, 2012, 33(1): 11-18

[9] Kim ID, Shin JH, Lee HK, et al. Intranasal delivery of
HMGBI1-binding heptamer peptide confers a robust neuroprotection
in the postischemic brain[J]. Neurosci Lett, 2012, 525(2): 179-183

[10] Tong W, Wang W, Huang J, et al. Spinal high-mobility group box 1
contributes to mechanical allodynia in a rat model of bone cancer pain
[J]. Biochem Biophys Res Commun, 2010, 395(4): 572-576

[11] Shibasaki M, Sasaki M, Miura M, et al. Induction of high mobility
group box-1 in dorsal root ganglion contributes to pain
hypersensitivity after peripheral nerve injury [J]. Pain, 2010, 149(3):
514-521

[12] Kuang X, Huang Y, Gu HF, et al. Effects of intrathecal
epigallocatechin gallate, an inhibitor of Toll-like receptor 4, on
chronic neuropathic pain in rats [J]. Eur J Pharmacol, 2012, 676(1-3):
51-56

[13] Khan GM, Chen SR, Pan HL. Role of primary afferent nerves in
allodynia caused by diabetic neuropathy in rats [J]. Neuroscience,
2002, 114(2): 291-299

[14] Brussee V, Guo G, Dong Y, et al. Distal degenerative sensory
neuropathy in a long-term type 2 diabetes rat model [J]. Diabetes,
2008, 57(6): 1664-1673

(T35 256 TT)



. 256 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.2 JAN.2015

Chinese journal of practical surgery, 2010, 5(5): 447-450

(6] THRK, /Eok. MAE4E B AR R I & 5 BoP # 7 MR B [J].
¥ E 5 R M4 &, 2007, 27(9): 700-702
Yu Pei-wu, Tang Bo. Common complications and transfer laparotomy
laparoscopic gastric cancer radical reason [J].Chinese journal of
practical surgery, 2007, 27(9): 700-702

[7] Dulucq JL, Wintringer P, SolinasL, et al. Laparoscopic and open
gastric resections for malignant lesions: a prospective comparative
study[J]. Surg Endosc, 2005, 19 (7): 933-938

[8] Shimizu S, Noshiro H, Nagai E, et al. Laparoscopic gastric surgery in a
Japanese institution: analysis of the initial 100 procedures [J]. J Am
Coll Surg, 2003, 197(3): 372-378

[9] Varela JE, HiyashiM, Nguyen T, et al. Comparison of laparoscopic and
open gastrectomy for gastric cancer[J]. Am J Surg, 2006, 192(6): 837-
842

[10] 4%, KA, AHW. BASSE B BARG R BRI 095 B 547
Swrig )] &+ B aee) shA &, 2010, 10(10): 925-927
Qian Jun, Zhu Jie, Tang Li-ming, et al, Laparoscopic gastric cancer
radical source of traditional Chinese medicine such as root cause
analysis and prevention of injury [J]. Chinese journal of minimally
invasive surgery, 2010, 10(10): 925-927

[11] 74 30 flda B A4t R P £ 1 I 09 F RAe o

2% % 9m 2 &, 2011, 14(10): 68-69

Fan Dong-qing. 30 cases of gynecologic laparoscopic surgery transfer

V1. +F B %A 4h

laparotomy surgery with [J]. Chinese journal of practical neurological
diseases, 2011, 14(10): 68-69

[12] A& 1k, % 248 MR &k K P &7 860 = XK B £ 5 47[J]
P EAR EIF, 2012, 14(1): 86-87
Yu Cun-jun, Peng Xing-jun. Transfer laparotomy laparoscopic
cholecystectomy three factor analysis [J].
physicians, 2012, 14(1): 86-87

[13] BAR, Z=+H, REAR, F. RS E 0B AR F 4T MAH0 %R
F WM [I]. MRS SN &, 2011, 16(9): 688-690
Tang Jian-dong, Wu Yun-shu, Zhang Wei-dong, et al. Laparoscopic

Chinese community

cholecystectomy related factors analysis [J]. Transfer laparotomy,
laparoscopic surgery journal, 2011, 16(9): 688-690
[14] 3% 8 9 4k 32 0T AL B ARG RA20 5 R B #0F A [J]. F B 5

B s &, 2011, 31(8): 672-674

Huang Chang-ming, Lin Jian-xian. Reasonable application and

curative effect evaluation of laparoscopic gastric cancer radical [J].

Chinese journal of practical surgery, 2011, 31(8): 672-674

1 AR, F3, RA, ¥ LS N4 B ik Ry F Ries ()]

ARG AR A7 22, 2010, 9(3): 16-18

Yang Bang-cui, Li Jing, Xie Feng-chun, et al. Laparoscopic assisted

total gastrectomy surgery[J]. Modern clinical care, 2010, 9(3): 16-18
[16] 175, % W8, MUESE B Ak 6 R oh I S & 05 06 0], oF 465514+

F R 2k, 2013, 7(1): 17-21

He Yu-long, Wu Hui.The complications of laparoscopic gastric

cancer radical and prevention

surgery journal, 2013, 7(1): 17-21
[17] skAk, SAAF. MUAESE B 8 F A IF K 0 TR B A 4L [T, oF B 50

A5 05 K e &, 2011, 18(2): 122-125

Zhang Jian, Hu

[J]. The general surgery operative

Xiang. Laparoscopic surgical complications
prevention and treatment of gastric cancer [J]. Chinese journal of
general basic and clinical, 2011, 18(2): 122-125

[181 B R, B, AR PR SUAB R T A8 A

1. B sel shA &, 2011, 11(9): 779-781

Feng Li-min, Li Gang, Zhang Hua-jie, et al. Early to analysis the
complications of laparoscopic gastric cancer surgery [J]. Chinese
journal of minimally invasive surgery, 2011, 11(9): 779-781

] RIS, FER MR (B R M) AR T A $HRGE, 2008, 46
(2): 577-581
Wu Zai-de, Wu Zhao-han, Surgery (seventh edition)
medical publishing house, 2008, 46(2): 577-581

[20] 3% & 9 MLREAE B & F A F LI K 0 TR Ao s 22 [)
#+2 &, 2010, 10(11): 995-996
Huang Chang-ming. The prevention and

[M]. People's
1. & & s gk
treatment of the
complications of laparoscopy gastric cancer [J]. Chinese journal of
minimally invasive surgery, 2010, 10(11): 995-996

[21] PeAR4e. MRS F R P45 62 Bl o H7 [J]. i B E 25,2011, 46
(3): 222-223
Shen Bao-hua. 62 cases of laparoscopic surgery transfer laparotomy
analysis[J]. Jiangxi medicine, 2011, 46(3): 222-223

(E#% 244 TT)

[15] Bustin M. Regulation of DNA-dependent activities by the functional
motifs of the high-mobility-group chromosomal proteins[J]. Mol Cell
Biol, 1999, 19(8): 5237-5246

[16] Kim JB, Lim CM, Yu YM, et al. Induction and subcellular

localization of high-mobility group box-1 (HMGBI)

postischemic rat brain[J]. J Neurosci Res, 2008, 86(5): 1125-1131

in the

[17] Wang Q, Ding Q, Zhou Y, et al. Ethyl pyruvate attenuates spinal cord
ischemic injury with a wide therapeutic window through inhibiting
high-mobility group box 1 release in rabbits[J]. Anesthesiology, 2009,
110(6): 1279-1286

[18] Zhang J, Takahashi HK, Liu K, et al. Anti-high mobility group box-1
monoclonal antibody protects the blood-brain barrier from

ischemia-induced disruption in rats[J]. Stroke, 2011, 42(5): 1420-14

28

[19] Joshi RP, Negi G, Kumar A, et al. SNEDDS curcumin formulation
leads to enhanced protection from pain and functional deficits
associated with diabetic neuropathy: an insight into its mechanism for
neuroprotection[J]. Nanomedicine, 2013, 9(6): 776-785

[20] Mika J, Zychowska M, Popiolek-Barczyk K, et al. Importance of glial
activation in neuropathic pain [J]. Eur J Pharmacol, 2013, 716(1-3):
106-119

[21] Trang T, Beggs S, Wan X, et al. P2X4-receptor-mediated synthesis
and release of brain-derived neurotrophic factor in microglia is
dependent on calcium and p38-mitogen-activated protein kinase
activation[J]. J Neurosci, 2009, 29(11): 3518-3528

[22] Czura CJ, Wang H, Tracey KJ. Dual roles for HMGB1: DNA binding
and cytokine[J]. J Endotoxin Res, 2001, 7(4): 315-321

[23] Andersson U, Erlandsson-Harris H, Yang H, et al. HMGBI as a
DNA-binding cytokine[J]. J Leukoc Biol, 2002, 72(6): 1084-1091



