o

[ a 4 [V 1 { v g
Sady A3NIU0 : HAUDIAITANANINUININBOUNUTITINTROANNA B INA LD
o w o da 4
uazanunumulumsesnsidsmelunywadwugiaens (EFFECTS OF RUSA
DEER (Cervus timorensis) VELVET ANTLER EXTRACT ON MUSCLE FATIGUE
AND EXERCISE ENDURANCE CAPACITY IN MALE WISTAR RATS)
S (=R Y 1 4 1 = A o Y
219150N3n11 : g0 anI19138 A3.3997 A3adaq, 128 nil.
=< o S o ' o d =
TumsAnIATINANEINAURITARAININBBUNUFIH (DAV) LAY testosterone
= v Y Y dy o v FRY Ia -4
Uwadennudvesnduilonazanunumulunmseenmdimelunyniamadwugidans
° =< =) v 9 [ k4 Y v £ ]
TagrhimsAnyidesnsnaaeazlinsiieny lvnynaassnei lagldiminnvied 14l
] g ° YL v o d @ :‘ v W @
MILAFDIANNEINITAMIHINU Imsdamanuduiusveselorzuazimindvesdunay
v
aduifioany (soleus extensor digitorum longus (EDL) 1i9% gastrocnemius) wazdsua'lna-
Y Y
Tasuluduuaz lundunile gastrocnemius YOI YNATBIINTIADINITNATDOY
{ @ i I
M3NARDIN 1 ANBINANITAIUBINITAIINAITEAAA DAV Taeutsnynaasuilu
6 Nqu NQuaz 8 i1 UsznoUAI8NGN cor oil (1 ml/kg i.m.) NN TP (80 mg/ml/kg testosterone
propionate i.m.) ﬂEj:ZJ AIUAWN (double deionized distilled (DDD) water 1 ml/kg p.o.) 1A gn q U
v
DAV 100 DAV 200 DAV 400 (100 200 400 mg/ml/kg DAV p.o.) Taslda1siuazasauiu
o [ ' <3 A -4
9 Y1 HAVYDIATANA DAV LAY testosterone #OA1IAIUBNAITAWAAIFIHUINMTIANYLVD
Y ¥ v [l
nanlumsheihuruaussonnlunynquin ldsuesaia DAV 200 waz DAV 400 ooy

] v Y
AUNquAIURUIAzNgY DAV 100 uazlungy TP Wiefigunungu com oil MsNIUBE1ST

@ o

Wodaggnwuly EDL ROW Mgy TP DAV 100 ez DAV 200) nazszau nalawuluy

L]
Y
Y A

AANLID gastrocnemius (NN DAV 400) aINsUAUNGNAIVANYDILADLNGY UAZTINUNIT
v A v o w a @ oAy Yo @ Yy 9
anasedalitodwgyvest/Sualnalanuludulunguilasuaisada DAV ynanududy
1AY testosterone IAINBDAUNGUAILANVBIAAZ NG
MINARRIN 2 AnyIwavea1sana DAV Nliaeanununmulumseeniiainie ny
1 I i J @ T @ 1 @ {
naavgnuiiseaniilu 12 ngu nquag 8 @1 Taennnquusn IASUMSTUREINUMINAADN |
Yy Y [

@ = o w v o A (] T o @ 1 @ ]
Taglasumsinmsesnsidsne Tasmseshn luldiminfis (Ex) waznangundalald
@ = o w Y @ U [ c?.:’ 3 @ oA Yo
Sumswnnseaniidinis (Non-Ex) Tasliasasnaniuazasuiluna 16 Ju lunquin1dsy
msWanseaniideme nanmsiiuanunumulumsesnsidinevesasana DAV lduans

Y < 2 421 ' A o o w Hq v ' :I A '
lddunnmsinivedniivediagvesiainldlumsnetinumilosussngy DAV 200 +
A~ o ' . v Y 4 Y I3 K oA
Ex iiaifleufiungy vehicle + Ex Tunigassdudiungu TP + Ex uaaslviiudinmsanadedad

v
% = =3

v o EY ' J & A~ o ' . VAN Yo =
u&l?ﬂﬂfgﬂl@Ql')ﬁ']ﬂclclfsluﬂ'li'l'lﬂu']ﬁ]u&ﬁu'E)fJL‘JJﬂW]fJ‘UﬂUﬂ'QiJ corn oil + Ex nlUﬂQNWhl@ﬁ‘Uﬂ'ﬁNﬂ



II

7
mseentmasnie Usuralna Tanulundnile gastrocnemius vosnynaaeslunnnauuesas
afia DAV + Ex wazd5una In Tanuluduvesngu DAV 200 + Ex A1g9n010gW vehicle + Ex
'\ A w o w VoA 1 Yo P o w a o '

stnsiiieddgy lunguin luldsumsinnmseenmaime YsmaInalanuluduvesnguans
afa DAV 400 IA1gannnnguedatied gy MInnMIoaniIdene unalilanszduveg
U lnalanuludusdraliiodida Lmzmm ﬂummﬂmm"laaim%u“luammua
gastrocnemius 1UNGN DAV 400 8g19¥1iudh sdleieuduns W dsunmstinmseensidanme

3 = =% v Y 2
31/ wamimamuuamimwua gnFlumsmumsduazmsiuanununiuly

5 v

A1508NMIAINIBINATANA DAV cmﬁﬁumguﬂﬁ“l%’mﬁﬁﬂﬂﬁ"lumimﬁmwmmsf’{maz

Y Ay 4 =A @ ] =
ruaussvesnamiioluuywd eseengninnu luasana DAV iy T1sAu uaznoaanau

A o w =5 Y V <
pninalumsdivanssouslumsesndidimenazeengns lumsdiuernsat eg1elshay
o Y} = A a A4 9 = ° Y} P A

gansdnamsmsanyunu@uie lnsudana lnnsiiaulumsdumsd ez msiuany

NUNIUVBIAITANA DAV

=) an 4 4 ¢ p/
mISaain AMeilo¥iinANEN %/
; : |
Unsdnun 2558 aeiloteornsindinu Kumpudr Ausavat
/




RATSA SRIPIROM : EFFECTS OF RUSA DEER (Cervus timorensis)
VELVET ANTLER EXTRACT ON MUSCLE FATIGUE AND
EXERCISE ENDURANCE CAPACITY IN MALE WISTAR RATS.
THESIS ADVISOR : ASST. PROF. RUNGRUDEE SRISAWAT, Ph.D.

128 PP.
ANTI-FATIGUE/ VELVET/ ANTLER/ RUSA DEER/ GLYCOGEN CONTENT

The aims of the present study were to investigate the effects of rusa deer antler
velvet extract (DAV) and testosterone on muscle fatigue and exercise endurance
capacity in male Wistar rats. Two experiments were performed and the tail weight-
loaded forced swimmihg of animals was employed as a criteria for physical work
capacity. Relative organ weight (ROW) of liver and skeletal muscles (soleus, extensor
digitorum longus (EDL) and gastrocnemius), liver and gastrocnemius muscle
glycogen content were determined.

Experiment 1 investigated the anti-fatigue effect of DAV. Rats were divided
into 6 groups (n = 8 each): corn oil (1 ml/kg, i.m.), TP (80 mg/ml/kg, testosterone
propionate, i.m.), vehicle (DDD water, 1 ml/kg, p.o.), and DAV 100, DAV 200, and
DAV 400 (100, 200, 400 mg/ml/kg DAV, p.o.). All drugs were given once daily for
9 days. Anti-fatigue effects of DAV and TP were demonstrated since significant
increases in swimming time to exhaustion were found in DAV 200 and DAV 400
groups as compared to vehicle and DAV 100 groups, and in TP group as compared to
corn oil group. Significant increases were found in EDL ROW (TP, DAV 100, DAV
200), and gastrocnemius glycogen content (DAV 400), compared to their respective
controls. Significant decrease in liver glycogen content was found in all DAV and TP

groups, compared to their respective controls.
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Experiment 2 investigated the effect of DAV on exercise endurance capacity.
Rats were devided into 12 groups (n = 8 each), six groups of which similar to
Experiment 1 had undergone exercise training (swimming without load, EX) and six
additional groups had undergone non-exercise trainning (Non-Ex). All drugs were
given once daily for 16 days. Exercise endurance capacity of DAV was
demonstrated since significant increases in swimming time to exhaustion were found
in DAV 200 + Ex, compared to vehicle + Ex group. In contrast to TP + Ex group
showed significant decrease in swimming time to exhaustion, compared to corn oil +
Ex group. In exercise training, gastrocnemius glycogen contents in all DAV groups
and liver glycogen content in DAV 200 + Ex group were significant higher than
vehicle + Ex group. In non-exercise training, liver glycogen content in DAV 400 +
Non-Ex group was significant higher than all other groups. Exercise training
significantly decreased liver glycogen content and significantly increased glycogen
content in gastrocnemius muscle in DAV 400 group, compared to non-exercise
training.

In conclusion, the present results reveal anti-fatigue activity and exercise
endurance capacity of DAV, which support of this extract for muscle fatigue and
exhaustion relief in human. Bioactive compounds found in the DAV such as proteins
and collagens may improve exercise performance and exhibit anti-fatigue action.
However, further studies are needed to elucidate the mechanisms underlying these

actions of DAV.
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