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SUMMARY: The expression of MuRF1 and MAFbx in a denervated muscle has previously been studied. However, the expression
of MuRF1 and MAFbx in the recipient and donor muscles after muscle transfer for reconstruction of joint function hasufticieely s
investigated. Forty-two adult Sprague-Dawley rats were divided into 7 groups: normal, 1 w post-, 2 w post-, and 4 w postiainscub
nerve transection; and 1 w post-, 2 w post-, and 4 w post-reconstruction of elbow flexion. Muscle wet weights were ad$désRéd, an
and MAFbx mRNA expressions were detected by polymerase chain reaction. The length of the oblique part of the pectoradis major o
SD rat is sufficient for suture to the insertion of the biceps brachii tendon. The muscle wet weight and the wet weiyhtagtesftthe
biceps brachii continued to decline after musculocutaneous nerve transection and a gradual increase was noted aftepaéneadblique
the pectoralis major was transferred for reconstruction of elbow flexion. The oblique part of the pectoralis major shaowaskaofiec
only 2—6%. The upregulated expression of MURF1 and MAFbx in the biceps brachii reached a peak 2 w after denervationeand 1 w aft
elbow flexion reconstruction, with an increase of 15% and 4%, respectively. This was followed by downregulation; howqwessiene
had not normalized at postoperative 4 w. The increased expression of MuRF1 (17%) and MAFbx (1%) in the oblique part of the
pectoralis major at postoperative 1 w had decreased to below normal levels at postoperative 4 w. The transfer of thet obligee pa
pectoralis major for elbow flexion reconstruction after musculocutaneous nerve transection can downregulate the expreR$tan of M
and MAFbx in the recipient muscle and causes only transient damage to the donor muscle in rats.
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INTRODUCTION

A musculocutaneous nerve injury can result from asternocostal, costal, and abdominal portions. For treatment
open injury such as a cut, a pull injury, joint dislocation oin the above cases, the origins of the sternocostal, costal,
fracture displacement, and baseball and softball sports inand the abdominal parts of the pectoralis major are cut off
ries (Hsuet al, 2007; DeFranco & Schickendantz, 2008)as a unit, shifted, and then sutured to the biceps tendon
Clinically, in a musculocutaneous nerve injury that occurreidsertion. The muscle fiber length and strength of the 3 parts
more than 2 years previously or one in which thare similar to those of the biceps brachii; therefore, this is
musculocutaneous nerve is repaired after one year, aoideal material for functional reconstruction of the elbow
functional recovery is noted, the biceps brachii and brachia(iatkins et al, 1985; Chomiak & Dungl, 2008).
muscles are atrophied, and elbow flexion reconstruction is
required as the brachioradialis muscle cannot compensate  The expressions of the muscle-specific RING-finger
fully for elbow flexion. Furthermore, the pectoralis majorprotein 1 (MuRF1) and muscle atrophy F-box (MAFbx)
muscle can be divided into 5 parts: the clavicular, manubri@hRNA of denervated skeletal muscle have been reported in
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the literature (Moriscagt al, 2010; Goncalvest al, 2012). chow and water ad libitum for 1, 2, and 4 w, respectively.
However, their expression in the donor and recipient muscl&ke SD rats in which the musculocutaneous nerves had been
after muscle transplantation has not been sufficiently studiéchnsected 4 w previously were anesthetized again, followed
After muscle transplantation, greater attention is paid to thg regular disinfection and a “T” incision. The oblique part
macroscopichanges in the donor and recipient musclesf the pectoralis major, equivalent to the size of the biceps
to assess if they are alive, and to the functional recovebyrachii, was used as the donor. It was shifted and sutured to
thus, the changes at the molecular level are often ignoréike biceps tendon insertion for restoration of elbow flexion
Therefore, in the present study, we aimed to detect tffég. 1D). The rats were then housed in individual cages;
changes in the expression of MURF1 and MAFbx mRN#ey were divided into 3 groups and fed standard rat chow
in the recipient and donor muscles after transection of thad water ad libitum for 1, 2, and 4 w, respectively (i.e. 5, 6,
musculocutaneous nerve and partial transplantation of thied 8 w after the transection of the musculocutaneous nerve,
pectoralis major for reconstruction of elbow flexion in ratsespectively).
and to provide clinically appropriate measures for the
prevention and treatment of postoperative muscle atropl@bservation and MeasurementThe foraging movements
and gait of each animal were observed carefully. The muscle
block size and color of the biceps brachii were observed at
MATERIAL AND METHOD all time points after denervation and those of the oblique
part of the pectoralis major were observed at all time points
after reconstruction of elbow flexion. The right and left
Animal Care and Ethics Statement Forty-two adult biceps brachii and oblique part of the pectoralis major were
Sprague Dawley rats (mean weight, 260 g) were housed weighed at each time point, and the muscle wet weight
in individual cages and fed standard rat chow and watetention was calculated by dividing the muscle wet weight
ad libitum. The animals were divided into 7 groups: noef the injured side (right) by the muscle wet weight of the
mal, 1 w post-, 2 w post-, and 4 w post-musculocutaneonsrmal side (left) and multiplying by 100% (Letial, 2009).
transection; and 1 w post-, 2 w post-, and 4 w post-
reconstruction of elbow flexion. Each group comprised Reverse transcriptase-polymerase chain reaction (RT-
rats. All experiments were performed in accordance witRCR). Total RNA was extracted from the biceps brachii and
the guidelines of the China Animal Welfare Act. This studgblique part of the pectoralis major in SD rats using the
was approved by the Animal Care and Use Committee ©RIzol reagent (Invitrogen, USA). One microliter of total
Zunyi Medical College. All the surgical steps wereRNA was used for reverse transcription reaction using the
conducted strictly in accordance with the aseptic principlé&evertAid First Strand cDNA Synthesis Kit (Thermo
of surgery set forth by Zunyi Medical College. Scientific, USA). Thereafter, the DreamTaq Green PCR
Master Mix (2X) kit (Thermo Scientific, USA) was used
Gross Anatomy. The rats were sacrificed by CO for PCR amplification; the PCR electrophoresis bands were
inhalation followed by decapitation. The morphology, cophotographed in the gel imager, and the gray values of the
lor, and entry point of the blood vessels and nerves of thends were measured by IPP6.0 software. The gray value of
recipient muscles (biceps brachii) and donor musclesach objective gene band divided by the gray value of
(pectoralis major) were studied based on gross anato®APDH represents the mRNA expression level. The
The origin of the oblique part of the pectoralis major, whickequences of MuRF1, MAFbx, and GAPDH primers
is roughly equivalent to the size of the biceps was cut officcording to the design and synthesis of Shanghai Biological
separated, inverted on the biceps brachii insertion, akdgineering Co. Ltd are as follows:
sewn on the biceps brachii insertion according to the
available length. Precautions were taken to prevent damadeRF1-F, 5¢-CTACAAGCAGGAATGCTCCAG-3¢;
to blood vessels and nerves. MuRF1-R, 5¢-GTAGAGGGCGTCAAACTTGTG-3¢;
MAFbx-F, 5¢-CACTCTACACTGGCAACAGCA-3¢;
Surgery. The rats were anesthetized by an intraperitonedlAFbx-R, 5¢-CGCTCTGAGAAGTGGTACTGG-3¢;
injection of 0.5 mL/100 g 4% chloral hydrate. The supesAPDH-F, 5¢-TCCTGCACCACCAACTGCTTAGCC-3¢;
rior aspect of the right forelimb and right chest wer&6APDH-R, 5'-TAGCCCAGGATGCCCTTTAGTGGG-3'.
disinfected with an iodophor disinfectant. A layer-by-layer
incision was made; the musculocutaneous nerve stemv
freed and resected (0.5 cm), followed by layer-lyeia e
. . AT ow Tw 2w 4w 5w 6w sw”
suturing (Fig. 1C). The rats were then housed in individu gss anatomy » weighing muscle wet weight » RTPcR ™)
cages; they were divided into 3 groups and fed standard sgheme of the experimental setup.
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Statistical ProcessingData were analyzed by one-way ANOVA, the muscle fibers, the pectoralis major can be divided
with a P value <0.05 being considered statistically significant. into 2 parts: transverse and oblique. The length of the
& . a | oblique part of the pectoralis major is sufficient for suture

- I . 2

to the biceps brachii tendon (Fig. 1D). After the
musculocutaneous nerve transection, the color of the
biceps brachii muscle faded progressively and the muscle
mass shrunk (Fig. 2A-D). After reconstruction of elbow
flexion, the muscle turned red and shiny and the muscle
mass increased slightly (Fig. 2 E-G). The oblique part
of the pectoralis major showed minor changes
postoperatively. After musculocutaneous nerve
transection, the limp in the rats worsened and the foraging
movements were restricted. One week after
transplantation of the oblique part of the pectoralis major,
the limp and foraging action improved, although they
had not normalized at 4 w.

Muscle Wet Weight and Wet Weight Retention Rate

The muscle wet weight and wet weight retention rate of
the biceps brachii and oblique part of the pectoralis major
(transplanted) were assessed at each time point (Tables |
and Il). The normal muscle wet weight of the biceps
Brachii and oblique part of the pectoralis major were

BB= biceps brachii. B) TPPM= transverse part of pectoralis majo

OPPM= oblique part of pectoralis major; LPN= lateral pectoral nervtfzj;':gjio'06 g and 0.3D.02 g, respectively. The muscle

LTA= lateral thoracic artery. C) Cutting of the musculocutaneous nery¥et weight of the biceps brachii decreased k_)y 0.12,0.14,
(MCN). D) The oblique part of the pectoralis major has been suturéd 0.19 g at 1, 2, and 4 w, respectively, after
to the insertion of the biceps brachii tendon. musculocutaneous nerve transection. The muscle wet

weight of the biceps brachii showed an increase of 0.06,
0.07 and 0.07 g compared to the normal weight at 1, 2,
RESULTS and 4 w after the transfer for elbow flexion reconstruction
(P=0.036). The wet weight of the oblique part of the
pectoralis major decreased by 0.05, 0.03, and 0.02 g
Gross Observations In Sprague Dawley rats, thecompared to normal at 1, 2, and 4 w, respectively, after
musculocutaneous nerve and artery of the biceps brachii entgf transfer (1 w, P=0.034; 2 w and 4 w, P= 0.037). At 1,
the superior part of the muscle belly from its medial edge, apgd4, 5, 6, and 8 w, the muscle wet weight retention rates
the lateral pectoral nerve and lateral thoracic artery of tla¢the biceps brachii were 70%, 55%, 42%, 65%, 59%,
pectoralis major enter the muscle insertion from the profundahd 61%, respectively, compared to that of the normal
face of the muscle (Fig. 1A and 1B). Based on the direction gfoup (P=0.039). At 1, 2, and 4 w after the elbow flexion

1w

8 W

G
Fig. 2. Muscle mass size and color change of the biceps brachii and the oblique part of the pectoralis major at all time
points after denervation and reconstruction of elbow flexion. 2A, 2B, 2C, 2D, 2E, 2F, and 2G show the biceps brachii of
the normal group (Ow) at1, 2,4,5,6,and 8w (i.e., at 1, 2, and 4 w after the reconstruction of elbow flexion, ngspectivel
after musculocutaneous nerve transection.
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Table I. Wet weight of biceps brachii and oblique part of the pectoralis major at different time points in rats (n=8Ylean

Group Biceps brachii Oblique part of pectoralis major
Normal (0 w) Right (g) Left (g) Right (g) Left (g)

1 w post-musculocutaneous nerve transection 0.31+0.06 0.31+0.03 0.32+0.02 0.32+0.03

2 w post-musculocutaneous nerve transection 0.19+0.05 0.26+0.04 0.32+0.02 0.31+0.03

4 w post-musculocutaneous nerve transection 0.17+0.04 0.33+0.07 0.32+0.02 0.31+0.03

1 w post-reconstruction of elbow flexion 0.12+0.02 0.29+0.06 0.32+0.02 0.31+0.03

2 w post-reconstruc tion of elbow flexion 0.18+0.04 0.2840.05 0.27+0.02 0.29+0.02

4 w post-reconstruc tion of elbow flexion 0.19+0.03 0.33+0.05 0.29+0.02 0.30+0.02

Table II. Wet weight retention rate of the biceps brachii and oblique part of the pectoralis
major on the operated side in rats (n= 6, M<D).

Group Biceps brachii g:’clig:;g a;ta;zr
Normal (0 w) (%) (%)

1 w post-musculocutaneous nerve transection 100.00+2.68 100.00+3.00
2 w post-musculocutaneous nerve transection 70.02+5.08 100.00+3.01
4 w post-musculocutaneous nerve transection 55.01+4.77 100.00+3.03
1 w post-reconstruc tion of elbow flexion 42.0442.03 100.00+3.06
2 w post-reconstruc tion of elbow flexion 65.06+4.10 94.00+6.02
4 w post-reconstruc tion of elbow flexion 59.0543.01 98.00+2.07

Table Ill. Expression level (indicated in grey) of MURF1 and MAFbx of biceps brachii and oblique part of the pectoralis
major at different time points in rats (n= 6, Me&D).

Group Biceps brachii Oblique part of pectoralis major
Normal (0 w) MuRF1 MAFbx MuRF1 MAFbx

1 w post-musculocutaneous nerve transection 0.78+0.003 0.76+0.003 0.83+0.003 0.96+0.003
2 w post-musculocutaneous nerve transection 0.92+0.005 0.87+0.007 0.83+0.005 0.96+0.004
4 w post-musculocutaneous nerve transection 0.94+0.004 0.89+0.007 0.83+0.007 0.96+0.007

1 w post-reconstruc tion of elbow flexion 0.83+0.006 0.78+0.008 0.83+0.007 0.96+0.006
2 w post-reconstruction of elbow flexion 0.90+0.007 0.79+0.009 0.97+0.009 0.97+0.009
4 w post-reconstruc tion of elbow flexion 0.81+0.006 0.77+0.008 0.80+0.008 0.93+0.007

&__‘, Fig. 3. The changes in the expression of MURF1 and MAFbx of donor
= and recipient muscles after transection of the musculocutaneous nerve
and partial pectoralis major transfer for reconstruction of elbow flexion
in SD rats. A and C show results of polymerase chain reaction
= electrophoresis for MuRF1 and MAFbx in the biceps brachii at different
E time points. M= marker; 1= lane for glyceraldehyde-3-phosphate

dehydrogenase (GAPDH); 2= lane for normal control (0 w); 3, 4, 5=
lanes for 1, 2, and 4 w after the transection of the musculocutaneous
nerve, respectively; 6, 7, 8= lanes for 5, 6, and 8 w after the
musculocutaneous nerve transection, respectively (i.e. 1, 2, and 4 w
after transplantation of the oblique part of the pectoralis major,
respectively). B and D show results of PCR electrophoresis for MuRF1
and MAFbx the oblique part of the pectoralis major at different time
points. M= marker; 1= lane for GAPDH; 2= lane for normal group (0
w); 3, 4, 5=lanes for 1, 2, and 4 w after transplantation of the oblique
part of the pectoralis major, respectively (i.e., 5, 6, and 8 w after
musculocutaneous nerve transection, respectively).

MAFbx

MAFbx
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reconstruction, the muscle wet weight retention rates of ttHSCUSSION
oblique part of the pectoralis major were 94%, 98% and 98%,
respectively (at 1 w, P=0.038; at 2 and 4 w, P=0.072).
Skeletal muscle atrophy can occur in many diseases

Expression of MuRF1 and MAFbx mRNA The MuRF1 and conditions, such as denervation, cancer cachexia, aging,
and MAFbx mRNA expression levels in the biceps brachsepsis, diabetes, renal failure, major trauma, infections,
and oblique part of the pectoralis major at each time poinyperthyroidism, and weightlessness (Bodteal, 2001).
were measured (Table Ill, Figs. 3A-D and 4). MuRF1 anduRF1 and MAFbx are ubiquitin ligases that are required
MAFbx expression in the denervated biceps brachii musdier skeletal muscle atrophy, and are markers of skeletal muscle
was increased by 18% and 15%, respectively, at 1 w aatlophy (Ogawat al, 2006; Tisdale, 2007; Jonetal, 2010;
was upregulated to the peak value of 21% and 17%abeitet al, 2010; Meineret al, 2012; Bentzingeet al,
respectively, at 2 w. After 2 w, the expression began #013; Ogawat al, 2013). Rowart al, used adult rats and
decrease; at 4 w, it was only 6% and 3% more than nornaajed rats for a comparative study and found that the change
for MURF1 and MAFbx, respectively. One week aftein the patterns of MAFbx and MuRF1 expression in
transfer of the oblique part of the pectoralis major fodenervated muscle were similar to those noted in the
restoration of elbow flexion, the expression of MuRF1 andenervation-specific sodium channel positive fibers that had
MAFbx in the biceps brachii had increased by 15% and 4%igher levels of MAFbx and MuRF1 and smaller sized muscle
respectively, followed by a downregulation to 4% and 1%bers in aged rats. Furthermore, their expression ratio in aged
more than the normal at 2 w; at 4 w, the expression had stidts was higher than that in the adult rats, probably because
not normalized (compared to the normal, P=0.035, powelaged ratsn vivo have experienced age-related denervation.
0.93). One week after transfer of the oblique part of thEhis finding indicates that denervation is an important cause
pectoralis major for restoration of elbow flexion, its MuRFDf skeletal muscle atrophy (Rowanal, 2010).
and MAFbx mRNA expression increased by 17% and 1%,
respectively; at 2 w, the expression showed a rapid decrease, In Sprague Dawley rats, the musculocutaneous nerve
and at 4 w, it decreased to 13% below normal and 4% belawd artery of the biceps brachii enter the superior part of the
normal, respectively (P=0.040, power= 0.93). The changesiscle belly from its medial edge, and the lateral pectoral
in the expression of MURF1 was greater than that of MAFtnerve and lateral thoracic artery of the pectoralis major enter
at different time points in Sprague Dawley rats (Fig. 4). the muscle insertion from the profundal face of the muscle.
The pectoralis muscle can be divided into the transverse and
oblique parts based on the direction of its muscle fibers. The
length of the oblique part is sufficient for suture to the biceps
brachii tendon. These findings suggest that there is no risk of
injury to the blood vessels and nerves during transfer of the
oblique part of the pectoralis major muscle for reconstruction
of elbow flexion in an animal model. One to four weeks after
musculocutaneous nerve injury, claudication, limited foraging,
and color fading and muscle mass shrinkage of the biceps
a brachii were observed. These are undoubtedly the signs of

Neeks neurogenic muscular atrophy. One to four weeks after transfer
B Bt eue mert o prokoralie: e fon of the obli_que part of thg pectoralis major_muscle for_
reconstruction of elbow flexion, the color of the biceps brachii
gradually turned red and the muscle mass recovered slightly.
We believe that these changes were due to donor muscle
—e—URF1 contraction that led to the passive movement of the recipient
—o—MAFbx muscle. However, the color and muscle size of the oblique
part of the pectoralis major showed only a mild change
postoperatively, indicating that the surgery caused almost
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Fig. 4. Show line charts for the change in the MuRF1 and MAFbx Zemanet al (2009), hav_e reported that after sciatic
mRNA expression patterns (indicated in grey) in the biceps bracRifTVe axotomy, the expression of MuRF1 and MAFbx
and oblique part of the pectoral muscle at different time point8]RNA in the extensor digitorum longus was the highest at 3
respectively. days and the lowest at 1 w; the expression slowly increased
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again between 1 and 2 w, suggesting that atrophy of the exd displacement of the oblique part of the pectoralis major

tensor digitorum longus improves gradually in the 1-2 wrigin. At 2 w, because this oblique part was sutured to the

period. The MuRF1 and MAFbx mRNA expression in thdiceps brachii tendon, it contracted; therefore, the expression

soleus muscle was also highest at 3 days, and decreadedreased rapidly. We speculate that the expression

progressively in the later stage, suggesting that soleus mussiibsequently decreased to below normal because the position

atrophy decreased gradually after 3 days. These results suggéttie obliqgue muscle fibers and the force direction changed,

that the degree of muscle atrophy following denervatioresulting in greater contraction amplitude and activity of the

differs between muscles and between different time pointblique muscle fibers. Therefore, we believe that the oblique

(Zemaret al). Our experimental results (Tables | and Il) showpart of the pectoralis major transplant can not only ensure

that the muscle wet weight and muscle wet weight retentioacovery of elbow flexion but also improve the recipient

of the biceps brachii decreased gradually at 1, 2, and 4mwuscle atrophy; in such cases, the donor muscle itself

after musculocutaneous nerve injury, and showed an increaselergoes only a mild injury that lasts for 1 w after the surgery.

after5,6,and 8w (i.e., at 1, 2, and 4 w after the reconstructiitmaddition, the expression change rate of MURF1 mRNA in

of elbow flexion, respectively). These results illustrate thahe denervated recipient muscle (biceps brachii) and donor

contraction of the transplanted pectoralis major causes passivescle (oblique part of the pectoralis major) is greater than

contraction and movement of the biceps brachii, therelblyat of the MAFbx. This result suggests that the sensitivity of

improving the muscle atrophy of the biceps brachii. expression of the 2 ubiquitin ligases is different and may be

regulated by different proteolysis mechanisms. Based on the

The MuRF1 and MAFbx mRNA expression in theabove findings, we suggest that in order to prevent and provide

denervated gastrocnemius muscle of mice was increadmetter treatment for donor and recipient muscle atrophy

markedly, along with obvious muscle atrophy at 4 w (Mittahssociated with this surgery, physicians should select the

et al, 2010). One hind limb of the rat was selected to receieppropriate inhibitors based on the timing of the atrophy and

in situ free gracilis transplantation; at 2 weeks, the MAFhsthe expression rate of MURF1 and MAFbx.

atrogin-1 mRNA expression increased 7 times compared to

that in the contralateral side and continued to increase at 4—  In conclusion, The transfer of the oblique part of the

15 weeks with progressive muscular atrophy. At 15-30 weelggctoralis major for elbow flexion reconstruction after

the expression decreased gradually, and muscle atrophusculocutaneous nerve transection can downregulate the

improved (Liuet al, 2009). In our results (Table lll, Figs. expression of MuRF1 and MAFbx in the recipient muscle

3A-D and 4), a progressive upregulation of MuRF1 anand causes only transient damage to the donor muscle in rats.

MAFbx mRNA expression was observed in the biceps brachihe expression change rate of MuURF1 mRNA in the

at 1-2 weeks after musculocutaneous nerve injury. Thienervated recipient muscle (biceps brachii) and donor muscle

expression peaked at 2 w, after which it decreased, and reacfodddique part of the pectoralis major) is greater than that of

near normal levels at 4 w. This shows that the muscle atroptine MAFbx at different time points in rats.

gradually increased during the 1-2 w period; the increase in

atrophy was greatest at 2 w, after which the atrophy decreased,

and a mild state of atrophy was noted at 4 w. This changeACKNOWLEDGEMENTS
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were not reduced to normal Ievelg. Aftgr 1 week of tran;fer RESUMEN: La expresion de MuRF1 y MAFbx en un

of the oblique part of the pectoralis major for elbow flexiopnysculo denervado ha sido estudiada previamente. Sin embargo,

reconstruction, increased expression of MuRF1 and MAFITP% expresion de MuRF1 y MAFbx en los musculos receptores y

mRNA was noted in the oblique part of the pectoralis majationantes después de la transferencia del musculo para la recons-

which then decreased rapidly to below normal at 2 w. Weuccion de la funcién articular no se ha investigado lo suficiente.

believe that this increased expression was induced by cuttfagarenta y dos ratas adultas Sprague-Dawley fueron divididas en
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reaccion en cadena de la polimerasa. La longitud de la parte obli- softball player: a case repoiim. J. Sports Med., 36(2821-
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suficiente para realizar la sutura en la insercién del tend6n de mus-
culo biceps braquial. El peso humedo del masculo biceps bragutaincalves, D. A.; Silveira, W. A.; Lira, E. C.; Graca, F. A.; Paula-
y su tasa de retencion siguieron disminuyendo después de la sec-Gomes, S.; Zanon, N. M.; Kettelhut, I. C. & Navegantes, L.
cion del nervio musculocutaneo y un aumento gradual se observé C. Clenbuterol suppresses proteasomal and lysosomal
después de la transferencia de la parte oblicua del musculo pectoralproteolysis and atrophy-related genes in denervated rat soleus
mayor para la reconstruccion de la flexion del codo. La parte obli- muscles independently of Akhm. J. Physiol. Endocrinol.
cua del musculo pectoral mayor mostré una disminucién de s6lo Metab., 302(1)E123-33, 2012.
2-6%. La expresion regulada por incremento de MuRF1 y MAFbx
en el biceps braquial alcanzé un peak 2 semanas después désla J. C.; Paletta, G. A. Jr.; Gambardella, R. A. & Jobe, F. W.
denervacién y 1 semana después de la reconstruccion de la flexion Musculocutaneous nerve injury in major league baseball
del codo, con un incremento del 15% y el 4%, respectivamente. pitchers: a report of 2 caseésn. J. Sports Med., 35(@P03-
Esto fue seguido por un regulacién en baja. Sin embargo, la expre- 6, 2007.
sibn no se normaliz6 en el postoperatorio de las 4 semanas. El
aumento de la expresion de MuRF1 (17%) y MAFbx (1%) en ldones, A.; Hwang, D. J.; Narayanan, R.; Miller, D. D. & Dalton,
parte oblicua del masculo pectoral fue mayor en el postoperatorio J. T. Effects of a novel selective androgen receptor modulator
de 1 semana, mientras que se encontré por debajo de los niveleson dexamethasone-induced and hypogonadism-induced
normales en el postoperatorio de 4 semanas. La transferencia de lamuscle atrophyEndocrinology, 151(83706-19, 2010.
parte oblicua del musculo pectoral mayor para la reconstruccion
de la flexién del codo después de la seccion del nerviabeit, S.; Kohl, C. H.; Witt, C. C.; Labeit, D.; Jung, J. & Granzier,
musculocutaneo puede regular a la baja la expresion de MuRF1y H. Modulation of muscle atrophy, fatigue and MLC
MAFbx en el muasculo receptor y provocar solo un dafio transito- phosphorylation by MuRF1 as indicated by hindlimb
rio en el masculo donado en ratas. suspension studies on MuRF1-KO mick. Biomed.
Biotechnol., 201®93741, 2010.

PALABRAS CLAVE: Lesion del nervio
musculocutaneo; MuRF1; MAFbx; Masculo pectoral mayor;  Liu, A.; Yu, D.; Zhang, Y.; Zhu, L.; Chen, H.; Ren, A.; Fang, C.;
Musculo biceps braquial. Cai, Z. & Jiang, H. MAFbx expression after free muscle
transplantation and its relationship with muscle function.
Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi, 2389-73,
20009.
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