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Abstract

BACKGROUND: Studies have shown that transforming growth factor beta 1 plays an important role in the
healing of fractures, but in spinal cord injury combined with fracture, transforming growth factor beta 1 has been
never reported how to promote fracture healing.

OBJECTIVE: To observe the changes of serum transforming growth factor beta 1 levels in patients with spinal
cord injury combined with bone fractures and to discuss the mechanism of transforming growth factor beta 1 in
fracture healing after spinal cord injury with bone fractures.

METHODS: Totally 28 patients admitted at the Department of Spinal Surgery, the First Affiliated Hospital of
Xinjiang Medical University from May 2012 to March 2014 were collected and divided into two groups according
to whether they suffered from spinal cord injury: fracture+spinal cord injury group (n=12) and simple fracture
group (n=16). Fasting peripheral blood samples were collected from patients in the two groups at 2, 7, 14, 28
days after injury, and ELISA method was used to detect the level of serum transforming growth factor beta 1.
RESULTS AND CONCLUSION: There was no significant difference in the level of serum transforming growth
factor beta 1 between the two groups at 2 days after injury (P > 0.05), but the levels of serum transforming growth
factor beta 1 in the fracture+spinal cord injury group were lower than those in the simple fracture group at 7, 14,
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28 days after injury (P < 0.05). In the fracture+spinal cord injury group, the level of serum transforming growth factor beta 1
had a rapid increase on the 7" day, and reached the peak on the 14" day, and then, this level had no significant
decrease until the 28" day. In the simple fracture group, the level of serum transforming growth factor beta 1 began to
increase on the 2™ day, reached the peak on the 7" day, and then decreased gradually. Remarkable changes of serum
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transforming growth factor beta 1 levels in patients with bone fracture combined with spinal cord injury may be

associated with fracture healing in different periods.
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Table 1 Detection of serum transforming growth factor beta 1 in
two groups

41531 n AN A

H2 R TR 14K §28 K
BTG IE 12 303.18£77.05 325.29+77.44  340.22+71.62 299.86+69.02
AR
BT
it i 4

Tk HEIEIFFER4UELL, *P <0.05.

16 231.20£109.75 240.10£104.54 230.94+102.52° 211.70+98.66"

il 4EE19-44%, F19(36.024.5)% : HGiEIA: FkbEh
56, ZAns6l, BEITH.. PHAER. R ERY
TRFENEX.

2.3 FISFTHMMG EH o E A KE TR
KFEA ERGER, B EIEEHERG S e TE
i 4% 1 4 M A AR A D B K P 22 S T B o T
(P>0.05), 7457, 14, 28K, Hra AR
HA A BEB AL IS AL K 7B 1KFi(P < 0.05).
BT E IR AL, EB0E 514 RS A KN
FRIKT-dermn, FrarLmth, ZJa M. fERaigdrd,
MIE A E K FRUERT KR, JEEHL, g1,

3 iti® Discussion

AR R T B AR R R AR L B A T
EPEERIRFRN, RIE PTG, 4P +-x7
NI R BTSN, RIEANME T RIEAR, 2
FONG AN M PR 232 P R 40 B BR - R AN T A B PR, I
EET G IR RIEEZEH RS AR R T, 2
WA REEL . 8N RARAERKE T RS
KPR T . AR R T B AT BT A4 i A KPRl 25T,

IR, A E R TR ALK TR E
HI AN A R 7, AT DR 3E R B 40 M AL 3 B . )
W e, T AR A SR R
VER, ZEB B S Wi 2 i) 5 4% 3 2 g a4 0O

EFTREREY, BUERKETRHBSATFHEZ, f
KRESZERI, M H AL AR KT B I S b A HE T
B 2122 e R SRR T, I R K
o M PR AE KA TFRL P ARIB S E MERIS, 1M
AR EER R, B A KR BRI LU IE & ¥ e
B OR Ba, RIl,  HEEAT SO FE BE B A B T
A BB Wty I 09 A A L AR K R T BAZK P Ry AR
L, NI TR AT B4R, B A I iR A1k
KR FRIUKTFIRA L ad T a Mt m, HT%E2H
WAL, IS PR AR K TR TE I B E e 4h, B
7, 14, 28H, BHE I REH LL R BTG RE B 7
M yE A E K E TR PR E T BE R . 4£E
WR OSSR rh, [, R TR T
B 3T 0B BT U S 90 A Bl R TR T A

167



Pk, S HIT I BRI M AR T BT 2 TS

rs
% www.CRTER.0rg

%o MBS A REE S BE 400 15 T 1 3 v] BE N B4
AR, S AT A

DR ot S FE 000 B 45 O O B I A R K
T BAVKY- 1 R AT BE S AT 4 (8 HE AT R JORE SN AT
KA, AR RIS Fe A A A TR 7 BA/KCT B i m] s i 47 i
o AL A A I (R 46

RIEABT TG S, AHE &I I E
A7 BB K S5 fpe RAE AT, AEBI 55 14008 3wy g,
T 417 05 100 0 S8 8 e A A A BT B Y I ey WA A 5 1
J, HENA BRSO & BTSRRI TR1K
THEEE A B, BWIR FSE2K, B P
DLANNANEAC AT B M 2R0E, IR 355 rh e fb 4=
KN TRARNHE 2, 227 RTINS e tb
R TRIR AT R, BN A KA RN S H
BRI JRE SN, A0 SERE 2 WO 0T I A5 P9 5 4 i RO R
0 JERE A 7 A, A B A R
MRNAGEIS 4k R AR, T L, R 78 5 40 i 2R 4k,
WA, ZEE R A RO, IR R A A, I
WAERKR 7RI RIES F, o E TGt 730k,

I A A IR 1 B AR IA K 5 B B, SRR IR 4l
PR MR AL AZ B 9 AN BE ST 0 B A A Y B AR, iE
b ot h IR E LMY, B ALK 1Bk Py e
AN 7, FESRAAR, R [ A A R, I
FeAb BRI 7RACT IS 2, B 3L A Al 22,
TANEACE, LU ET e A0 G R S o e K i
e, FeA LT ap g, AE I W BCGER K, B
PWAMESEE, OB R KON, R AR A, AR
I or ey B o, AL F rom L A, AR R AL TR
WA, TERCH T, WA RSCE . 53— i, SCEHEN,
VRIS i 37 e p A I 7 B 2 i B i 2 52, i
TR R AR TR,

A SRAESE, ABERI S, R E R TR
(RN, (E2UR AN SR Z, HEERMREY, 3
B[R AR BEIC R BB 21 RGO T AEA SO K v 52 F
@, HFENEEES ST RaT, AT R A
Bl P30 2T A A 2 3 e A R v 218, RV 13T 421 i
I 5 A ET KA AR, AESJE AT iR %, FEARSE
JT SRR E I T, e R A S S A 4-8 R
PR, RIEAE S 28RN, i o A B A R BAZK AL,
HEN 2R AT S TS .

SCERCAHE B 3 P T AR I, AT I
AR T RAI, IR TS, RN R T
B, HUERDIRTEREREASL, IS5 W
J7 HIRE VTR 5T o

SCR RN S IR R, BRSNS
PR TEVE SRR, DR A ERE Sl 0 i o R 2 A7
MEVEBCGRACT IR THE, S5 RAFAEIEF A AR, AT

168

Jai BRAE

MRS — AN IR LA, (b 4 A i s AT
W2, SR EALE K B e b 4 i i A A1
HITEAEAT AR 725, AT 20 AR A1 i
WP BEATHE SRS o SCRERAAAE RS, T HAEREA R I,
B>, RERIEE—, WIS HARE
RIFI R AR T FE - LASEANAT 0 IR IR 53X — 1A

gi bk, B a I e s i A I oCE s s O S
FAEG, M HEA AR BRI A KPR 1B
WA, BT LLSCEEHENPA B4R 5 G F B Al RN R
Prler, AP s e

Bl BRI BEAKRFE —WEERST LT RS ALI
A HRAT AR E R0 X FH,

TEZ T MAdAT T AR, R 398K, TEA,
BARRIATT X FFRA RgdiTaR. WilRk,

Pz HEE: XFBR B BABK A B R

EEEEL R THEAREAEE S RAMLG CEFTIME
A, TR T Ef e S fost 7y, FEE LR E
.

FARKE A RRTR-R—SAREAR, TP
Froafoth A%, b, @IRATASEET FHi. A KR
FRETHMUAKATBREAES. HILEAKEF B TAES
B itk e AL E KT B ARG miE 2R,

1EZER: XEHBAMES, RIVEL 5, RMEAELF
FAGI, NERSIELE, LR,

4 BEHK References

[11  Urakawa H, Tsukushi S, Hosono K, et al. Clinical factors
affecting pathological fracture and healing of unicameral bone
cysts. BMC Musculoskelet Disord. 2014;15(1):150-159.

[21 BP9, RG99 05 K S . MLAE P 1 A0 M A A TRl A S R R o
G S A F (D). B 2 S Ah R, 2005,19(8):
593-596.

[3] Pountos I, Georgouli T, Henshaw K, et al. Release of growth
factors and the effect of age, sex, and severity of injury after
long bone fracture. A preliminary report. Acta Orthop. 2013;
84(1):65-70.

[4] Kaiser G, Thomas A, Kéttstorfer J, et al. Is the expression of
transforming growth factor-beta 1 after fracture of long bones
solely influenced by the healing process? Int Orthop. 2012;
36(10):2173-2179.

[5] Estai MA, Suhaimi F, Das S, et al. Expression of TGF-31 in
the blood during fracture repair in an estrogen-deficient rat
model. Clinics (Sao Paulo). 2011;66(12):2113-2119.

[6] Sarahrudia K, Thomas A, Mousavi M, et al. Elevated
transforming growthfactor-beta 1 (TGF-31) levels in human
fracture healing. Injury. 2011;42(8):833-837.

[71 Ritz MF, Graumann U, Gutierrez B, et al. Traumatic spinal
cord injury alters angiogenic factors and TGF-beta1 that may
affect vascular recovery. Curr Neurovasc Res. 2010;7(4):
301-310.

110180

P.O. Box 10002, Shenyang www.CRTER.org



BT E I BRI B MITFA AR BTT B1 1. G T SIS

% www.CRTER.org

(8]

9]

[10]

(1]

[12]

[13]

[14]

[19]

[16]

[17]

(18]

[19]

Servin-Trujillo MA, Reyes-Esparza JA, Garrido-Farifia G, et al.
Use of a graft of demineralized bone matrix along with
TGF-B1 leads to an early bone repair in dogs. Vet Med Sci.
2011; 73(9):1151-1161.

Jiang SD, Yan J, Jiang LS, et al. Down-regulation of the Wnt,
estrogen receptor, insulin-like growth factor-I, and bone
morphogenetic protein pathways in osteoblasts from rats with
chronic spinal cord injury. Joint Bone Spine. 2011;78(5):
488-492.

Ng F, Boucher S, Koh S, et al. PDGF, TGF-beta, and FGF
signaling is importantfor differentiation and growth of
mesenchymal stem cells (MSCs): transcriptional profiling can
identify markers and signaling pathways important in
differentiation of MSCs into adipogenic, chondrogenic, and
osteogenic lineages. Blood. 2008;112(2):295-307.

Patil AS, Sable RB, Kothari RM. An update on transforming
growth factor-B(TGF-B): Sources, types, functions and clinical
applicability for cartilage/bone healing. Cell Physiol. 2011; 226
(12):3094-3103.

Wang X, Chen W, Liu W, et al. The role of thrombospondin-1
and transforming growth factor-beta after spinal cord injury in
the rat. Clin Neurosci. 2009;16(6):818-821.

Kohta M, Kohmura E, Yamashita T. Inhibition of TGF-beta1
promotes functional recovery after spinal cord injury. Neurosci
Res. 2009;65(4):393-401.

Spencer RF. The effect of head injury on fracture healing: a
quantitative assessment. Bone Joint Surg (Br). 1987;69(4):
525-528.

Yang TY, Wang TC, Tsai YH, et al. The effects of an injury to
the brain on bone healing and callus formation in young

adults with fractures of the femoral shaft. J Bone Joint Surg Br.

2012;94(2):227-230.

F i, AR, O BB 3T A AT B R A A
[J]. 1 = 41 2L TR 91,2014,18(18):2818-2823.

De Gorter DJ, van Dinther M, Korchynskyi O,et al. Biphasic
effects of transforming growth factor 8 on bone
morphogenetic protein-induced osteoblast differentiation. J
Bone Miner Res. 2011;26(6):1178-1187.

Servin-Trujillo MA, Reyes-Esparza JA, Garrido-Farifia Get al.
Use of a graft of demineralized bone matrix along with
TGF-B1 leads to an early bone repair in dogs. J Vet Med Sci.
2011;73(9):1151-1161.

Buss A, Pech K, Kakulas BA, et al. TGF-B1 and TGF-2
expression after traumatic human spinal cord injury. Spinal
Cord. 2008;46:364-371.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

(20]

[21]

(22]

(23]

[24]

(29]

(26]

[27]

(28]

[29]

(30]

(31]

Yang L, Blumbergs PC, Jones NR, et al. Early expression and
cellular localization of prion flammatory cytokines
interleukin-beta, interleukin-6, and tumor necrosis
factor-alpha in human traumatic spinal cord injury. Spine.
2004;29:966-971.

Buss A, Brook GA, Kakulas B, Martin D, et al. Gradual loss of
myelin and formation of an astrocytic scar during Wallerian
degeneration in the human spinal cord. Brain. 2004;127:
34-44.

Beloosesky Y, Weiss A, Hershkovitz A, et al. Serum
transforming growth factor beta-1 post hip fracture repair in
elderly patients.Cytokine. 2011;54(1):56-60.

BTG R X B, 5 K R R0 5 e AR K R T B
MRNAZITE AR A S FH LS AR 10 1 -0 [J]. o I PR R 52
2006,10(12):98-100.

Kundi S, Bicknell R, Ahmed Z. The role of angiogenic and
wound-healing factors after spinal cord injury in mammals.
Neurosci Res. 2013;76(1-2):1-9.

Jiang SD, Jiang LS, Dai LY. Effects of spinal cord injury on
osteoblastogenesis, osteoclastogenesis and gene expression
profiling in osteoblasts in young rats. Osteoporos Int. 2007;
(18):339-349.

KM U B B A R A i S5 I U B O R A A AR A
7 B FE R K ) SEAR AT A [U]. TP AR B Bk AE, 2011,13(2):
175-177.

Konya D, Gercek A, Akakin A, et al. The effects of
inflammatory response associated with traumatic spinal cord
injury in cutaneous wound healing and on expression of
transforming growth factor-beta1 (TGF-beta1) and
platelet-derived growth factor (PDGF)-A at the wound site in
rats. Growth Factors. 2008;26(2):74-79.

Modlesky CM, Majumdar S, Narasimhan A, et al. Trahecular
bone microarchitecture is deteriorated in men with spinal cord
injury. J Bone Miner Res. 2004;19:49-55.

Lazo MG, Shirazi P,Sam M .et al ,Osteoporosis and risk of
fracture in men with spinal cord injury. Spinal Cord. 2001;
39(4): 208-214.

XU, & W 5K S8 B B A K R BEE B A T A il 7R
th I K SRR L[], I 259 HiTlRiR, 2013,13(12):
1562-1564.

O’Brien MF, Lenke LG, Lou J, et al. Astrocyte response and
transforming growth factor-beta localization in acute spinal
cord injury. Spine. 1994;19(20):2321-2330.

169



