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Kanokwan Kanarsa, Major 2007: The Effects of Aerobic Exercise on the Number of
Absolute Neutrophil Count in Breast Cancer Patients Receiving the First Cycle
Chemotherapy. Master of Science (Sports Science), Major Field: Sports Science,
Interdisciplinary Graduate Program. Thesis Advisor: Assistant Professor

Ratree Ruangthai, Ed.D. 114 pages.

The purpose of this research were to study and compare the effects of aerobics exercise
on the number of absolute neutrophil count in breast cancer patients receiving the first cycle
chemotherapy. The subjects were 10 volunteers in stage I to IIA of breast cancer patients who
received the first cycle chemotherapy. They were divided into 2 groups with 5 subjects in each
group by randomly assignment. During 3 weeks after receiving chemotherapy, group 1 performed
ihe aerobic exercise program for 3 days per week, while group 2 performed normal dialy
activity as the control group. Blood samples were taken for complete blood count on the first
day before receiving chemotherapy and after receiving chemotherapy on the fourth, fourteenth
and twenty-first day. Data were analyzed by using Mann-Whitney and Wilcoxon signed-rank

test of non-parametric statistics, and alpha level of .05 was verified on all statistical test.

The findings revealed that in between groups, the number of absolute neutrophil count
in the first, fourth and fourteenth day were not significant differences (p<.05), but in the twenty-
first day was significant difference (p<.05).Within the aerobic exercise group, the number of
absolute neutrophil count on the twenty-first day was not significant difference when compared
with the first day, while the control group was significant difference (p<.05).It might be
concluded that the chemotherapy agents had hematologic effects in both groups.However, in the
recovery period of chemotherapy, the effect of moderate-aerobic exercise might improve the
number of absolute neutrophil count, total white blood cells count, hemoglobin level, hematocrit

and platelets count turn to normal level.
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WBC = White Blood Cell

ANC = Absolute Neutrophil count

T = Primary Tumor

Tis = Tumor in situ

N = Regional Lymph Node

M = Distant Metastasis

DNA = Deoxyribonucleic acid

RNA = Ribonucleic acid

LOG = Logarithm

G phase = Gap phase

S phase = Synthesis phase

M phase = Mitosis phase

FAC = 5-Fluorouracil, Adriamycin, Cyclophosphamide
NK Cell = Natural Killer Cell

PMN = Polymorphonuclear

IgG = Serum Immunoglobulin G

IgA = Serum Immunoglobulin A

IgM = Serum Immunoglobulin M

PHA = Phytohemagglutinin

FACT-G = Functional Assessment of Cancer Therapy-General
FACT-B = Functional Assessment of Cancer Therapy-Breast
RPE scale = Rating of Percieved Exertion scale

HRR = Heart Rate Reserve

HRrest = Heart Rate at rest
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(hyperpigmentation of nail beds)
3. Cyclophosphamide %30 Endoxan”

<3| 1 . { = a a J ]
iWuengu Alkylating agent 109nN5A01993M5195 AL Tnveasaauny |
@ o Y Y [ J . . . o Y J <
Mmzzenuszez la Mlviunmsdunsey DNA (deoxyribonucleic acid) Mmldaduzis

4
ligansamnatuln'ld (@3de uazamy, v.1).1))

o 1 1 ~ 1R S A F) =
AIVY Az (NTJ“IJ) ﬂa1’3']1?]1ﬂ151’]u13JW\‘1‘]Ji$ﬁ\1ﬂﬁ3’6NﬁGUNLﬂENGUENEﬂ

Cyclophosphamide 1dun

' < ' < o .
1. WaResTULIAEeA (hematologic effects) 1Al ALIAROAVIIAN (leukopenia)

~ S A o . 3 A o .
NNTHFANNALADALAIAT (anemia) NITNAALADAANT (thrombocytopenia)

2. WaRRITUUNTZIIZ IS Az A 1dazdy (gastrointestinal and hepatic effects)
1&un 1Weo1113 (anorexia) aauld (nausea) 91U (vomiting) NoUAY (diarrhea) a'ldoniery

(enteritis) NTLNILOIMTONIAD (gastitis) 1a0ADON 1US1 & (hemorrhagic colitis) Hunalures
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1niazd1ne (oral ulceration) eniiuaed i 1¥du18' 1@ (hepatotoxicity)

3. NanesTUUMUAUTaa1IE (genitourinary effects) haln lHoAoon lunTINE

flaanne (hemorrhagic cystitis) e nzrﬂmﬁ 99 (hematuria)

' a @ . Y 1 } . a3 a a ]
4. HaRDISVUNIVIUN (dermatologic effects) 1Aun wugae (alopecia) punlasud Ty

~ 3 Y Aaa = A
SV 1V FRIe1NmMslagulag

4
5. HanpITUVYe 1Y (pulmonary effects) 141A interstitial pulmonary fibrosis natulu

Aaa 9 a 1 v g
ﬂim‘ﬂllﬂ”liiﬂffl”l‘llu”Iﬂqxiﬁﬂﬁﬂﬂulﬂuna11!11!

6. HAABIZTVUMIWIHAIYNANY (metabolic effects) 1Al n1znsagialudongs
Y v 1 v
(hyperuricemia) 18} lu TaeldasihiifesnomomumsdueonvoInsagsn (uric acid) H3011%

81 allopurinol

Y
7. waseszuuralanazaoaiaea (cardiovascular effects) hain 1sanaiutiionala

nLE 1 (myocarditis) u,%ﬁ;’u Wi leonay (pericarditis)

1 4 1 . . d .
8. Nano3zuVUY 1dun 11afTHE (headache) 314949 (dizziness) WUAN (faintness)

#n¥ouunuNnTN (facial flushing)

U

Qo

A Ao w A ' s < s a ' =& Y A A v
Luf]\‘]%1ﬂ81lﬂ3J‘1JTUﬂllwaﬁﬂl‘ﬁfﬁaﬂJ%Lﬁﬂlla%l“ﬁaﬁﬂﬂﬂﬂlﬂﬂﬁNﬂWﬂ G]f\iWﬁ"’llNLﬂEN‘ﬂW‘Uhlﬂ
ﬁ@&luazqumﬂﬁ@ ﬂ1iﬂﬂﬂ13ﬁ1\ﬂu"llﬂ\‘lll"llﬂ§$ﬂﬂ (bone marrow suppression) IﬂﬁllﬂWWg’fJﬁiNai

a < a S o . ' '
ﬂﬁlﬂﬂﬂTJ%mmﬁﬂﬂ%TJu'JT@]TV\I@@H (neutropenia) Haskell (2001) Na1371 VUIAUDIBUAT

]
v A

) Y 9 o =R =R o I @ 21’ Y A
UTUﬂV]iﬁqqq@ (dose) ADIATUNDY ﬂ]fJgﬂ]jvn\nuel]@\illsllﬂigﬂﬂlﬂuﬁaﬂ 5']1]1/]\‘]‘”1!']1/]6"@\1]1@]

) v 4 v
nazelezouqdie vueavesnn i Idgaga Uszidiulanniiuidivess1ane (body surface

% g ]
area) c'fmﬂuﬂjmﬂmqqqﬂﬁinmﬂmmsamu"léf (the maximal tolerated dose of chemotherapy)

v

a di’ Aa 1 o Y ~ 1 o ' 9)3’ v
MIUsLNUVUIAININNUNAIVDITINY %3%11141@%1!1@]811/]“%1!EJ”Iﬂ’J”Iﬂ1§1%°LﬂW1!ﬂ@]’fm

v
=1

o A o w Y 19 T Ay a A S Y A g
msmmmEl”nmmnmvﬂwuﬂ@ﬂ’m UAYINUDAITNIITUN mmmﬂ"lﬂmiz@mﬂummxmﬂu

%

Fosinalumslieuniivgia (dose-limiting organ) uazilsunaveslunszgnilnalusiaine
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v Jdo v o 1 R v A

unazduwiusnuhmindivewaazyanadle aaiudeuuzihlumsinsanIdeuaiiiiian

Y £4 H
o

9 Y
=2 o o

k4 v
mmmummﬂ%’ﬁmmuﬂﬁmawumﬁuﬁmmminmamuﬁ’u

Y = A A Ao w 1 1
HAVINASI KR IDNWHUDNG UANVIUAND I 1NN

Hat1uRBInS oy YeIBUATITA (Haskell, 2001; Lindley ef al., 2001) 11un1Izho1n

o ya o A qa: 1 o < Y = @ =3 1A Y
Vlflﬁlﬂﬂf]u@315@]@Ejl]']ﬁlﬁQLWI5$WUlaﬂu@ﬂﬂuﬂﬁi%ﬂﬂﬁqullix‘]ﬂ\ulﬂﬂﬂ@ Ulﬂl!ﬂ
9 = 1 < A . o .
1. HaUINRYINBDISVUNALADA (hematologic toxicity)

) . I
ﬂTJ%ﬂﬂmiTIN”IWIJ’ENllGIJﬂSz@jﬂ (bone marrow suppression) Lﬂuwa%’mﬁawmm
Ao v Ad o oY a A A o w o 3 a T W 4
PANUIUA mﬂuaumwamaﬂ’;amﬂmqﬂ FHONINYUANVIUAISYVYINTTITYLLNAIVDILE AR
° 7Y o a A Y & A ..
HAZMAYEaaAUNUUANTIIUNALR DA (hematopoietic stem cell) 1uulﬂlﬂ§$@jﬂ (bone marrow)
o q Yo < A 1 Ay Y s A sl A
mﬂwmmummaaﬂmmmﬁinmmﬂ“leuﬂszﬂﬂaﬂm “lmmwaammaamma FAQUNAL DA
3 A A o A o < A Y1 = = . 9 =2
V1IIASINANLADA mazphfmmmummaammqaﬂm Ejﬂ?ﬂﬁ]%llﬂnzﬁ]fﬂ (anemia) uazgﬁﬂ
' = A M Y (A waa . A o 3 A A
i’]i’]‘ulwaEJTﬂEJV]lliJllﬂﬂgU@ﬂi]ﬂﬁiﬂﬂ@] (fatlgue) FUHAUUDINININIUIUNALADALUAINIL
1 a dy 1 1 1 A o 1 1Y d'i 9 = =\
ﬂjumaaﬂ%mu"lﬂmmmummmmi”mﬂ”lﬂmmauaﬂmsamu mmmaullﬁdmmau NITU
) (% 1 SIQ' 1 =) Y a 1 = d?
uwaiuﬂmuazmm L!ﬁziﬂﬂigﬂﬂ‘!mﬁﬁ%ﬂﬂ ﬂﬂﬁﬂlﬁﬁnimﬂﬂmmiﬂﬂumﬁEliﬂﬂﬁllu NI
A Y A = < A a A o . Y ° Y A
NTULIUDSDUATIYNGA AD mammLaaﬂﬂnwuﬂuﬂmwam (neutropenia) au%z‘nﬂmam
1 a dy Y a a dy A < A °
mmimwa”lmmuazm%;uuﬁwumﬂmamm%iuﬂﬁwmaaﬂ LAZNITINAALIADAN T
. o Y A 2 09)1 dy o Yy a A 4
(thrombocytopenia) mwﬂmaa%aﬂ"lmw °v1qammazumwﬂmﬁ«ﬂaﬂmaﬁmﬂ"lﬂ
dy Ao w w A 1 o Y A < A 1 Yo dy 2K o Y
‘Hflﬂiﬂﬂuﬁﬂlﬂmﬂ‘uﬂENiJWﬁ@lf)fﬂi‘ﬂWﬁﬂ‘ﬂﬂl’mmma’e)WUYJGI,umiGI’E)EIﬂ‘]JL“h’fJIiﬂ m‘wﬂw

1 a2 ay
5’]\‘]ﬂ1811{]11€5nu1’nu13ﬂﬁﬂa\‘1

. { @ < QSJ‘ .
A1¢ Neutropenia A9 1T NTEAVNANDAVIINGHNA (total white blood cells count;
c; 1 g a A Y] < A a A )\
WBCs) ©11171 3,000 !,Gvaa@m”lﬂﬂiam (cells/,u L) ‘ﬁi’e)izﬂ‘ummaamn‘nu@uﬂmﬂa
Y ]
N9KUA (absolute neutrophil count; ANC) A1N71 1,500 waaae luInsans (cells/ £ L) (fﬁ‘]qflfl

o 1 o < = a A = 3
agAUe, Nﬂﬂ) TﬂElmsmuammmmummmaawunslmﬂuﬂmvhmwm NGAT

ANC = WBCs (cells/ £ L) x Neutrophil (%)
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Y A o < A a a 09)1 9 1 g a
Qﬂaﬂwummmmmumma@mnuﬂmﬂamﬁm UayNI 500 L%aﬁ@lﬂhlujﬂﬁaﬁﬁ
= A a dy 9 A A A a ) °
%umm&ﬁaﬂummm‘mg@ TﬂmﬂmﬂuQﬂaﬂ‘wmzElzwmmumaamnuﬂmﬂam
. 3 A o £ = a & A .
(neutropenia) WUNaIUIU 1Az O UATIIUINUY WWﬂNﬂ1ﬁ@]ﬂL°ﬁﬂﬁluﬂi$L!ﬁLﬁ@ﬂ (septic
. = o Y A Aa Y 1 < " Yo [ o
neutropenia) G]N’E'ﬂ%‘ﬂflﬁlﬁﬁl‘]ﬂ@lulﬂ@ElNi'JﬂLﬁ'JTﬂﬂulllulﬂiﬂfniiﬂ‘]eﬂ (?ﬁ“lfﬁl HagAMe, Nﬂﬂ)
s ) dydgl 5
mmquuswmmaxmaa@mmzmazﬂﬂmswmwumlleuﬂszg]ﬂu VUHBYNY VUIA
A o 1 < v A o @ ' a '
UBIYT PUAVDIYT LSO U UIVDIUSLIN leﬁﬂﬂﬁ]"lﬂfl"llﬂﬁﬂ”l']_lﬂ!,mag%uﬂﬁ‘]f’NL'Jﬂ”IGU@\‘]ﬂTi

Y
% v o

= - Y R Y A o A 9 = Y}
aanqmuaxmsﬂum ﬂ\ﬁ!uﬂ1§1ﬁ81%\1@]@\1ﬂﬂf?\1l3ﬂ1ﬁq@WﬂLW@i@‘lﬁll“UﬂﬁxﬂﬂﬂJﬂ15ﬁ51\1
4 d'

3 A dgl A . 1 A o Y 1 a
WamdAUHUINALNULEYNDU (Lindley ef al., 2001) TﬂﬂﬂqllmmEJ”lmlmmﬂﬂﬂmmaz%uﬂ

wilszeznaveansnamyiinuved lunszgn uanaeiu MmN 2

M3 2 Fnawessuadiianmldinannznamstinuveslunszgn

[l 9

FUAVDIY Suiiilfifadwaudiadeavnige Sufifluannang
(nadir) (7) seaulng ()
5-Fluorouracil 7-14 20-30
Adriamycin” 6-13 21-24
Cyclophosphamide 8-14 18-25

111 : Haskell (2001)

[ a

. 1 1 a = I Y . .
Lindley et al. (2001) NQ13IN TﬂfnJﬂm"lmﬂiz@ﬂwmwaa@uﬂuuﬂ (hematopoietic stem
B = a " o A A o 4 qg/’ 3 A < A
cell) FIVSHNITLVTYULASLLNAINADALIAT FNDLWNITUIULE AR NINALADALLAN IUALADAUT
< [] ] o 1 1 { o
uazmamﬁaﬂ FININNVDINITUUNLL AR (mitosis) uazammgiu%mzﬂﬂﬂauﬁ%wm
A v = y v Vo A v
aaﬂuﬂummmaaﬂ Gl%nmﬂszmm 10 99 14 U NTSUIUNITAINLASUUINIU WHPNNITAY
Y 2 . a a a ) sl A
ﬂ’)ﬁlﬁﬁvquj@lllﬂu (cytokines) Ha1g¥UA mmity,wmTmtazmiﬁmwaammaaﬂeeﬂuﬂu
4 o a Y a o 3
ﬂﬁ&tﬁlﬁ@ﬂﬂl’E]\‘ltclmﬁélJUﬂﬂuﬂﬁ ﬁ]$gﬂﬂﬂ%1ﬂWHﬂl@QﬂHﬂﬁU1Uﬂ “?Qﬂ’ﬂllil!&&ﬁ\ﬁl@\‘lﬂWiﬂﬂﬂWi
o g T s d A 2 a A o A
NMNIUUISUANANNU IﬂEllclfaﬁmﬂlﬁ@ﬂl!ﬂﬂ“ﬁﬂﬂﬂﬂﬁ]%M‘B?Q@Wﬁjﬂi%lﬂﬂl 120 auiummmam
=S . A a a <3 A Y] 1A = [ Y 1 1
NITHA (anemia) NNAIINNITINANUALADALAIAA D ﬁ]%ﬁl\‘lulﬂJlﬂﬂﬁlu‘ﬂUﬂﬁa\‘lﬁlﬁﬂW UAYSABDEY)

' Y Y 09)1 1 ) o 3 A £ A @ J
aﬂaﬂ’ﬂﬂ’l\‘]“]ﬂ‘]GlUﬂ'lﬁalT‘iEJ'mi\WIfJ”]ulflJ TINITUNAALADABINYIND Y Uszanm 10 Maziwag
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< A &£ = o 3 A A
LUALABDAVD G])'\‘]jJ’f]'IEﬁ_lﬁgiJ']ﬂ‘l 4938 “]5'311]\‘] (Guyton and Hall, 1996) NNIZNARDAVIINNTUA

E4
~

° . o a 4 1 <] o . 1 qa:
?1 (leukopenia) Tag l1azinatunounzinaadonad (thrombocytopenia) UANITDINIIEU
a d? 9 o Yo A o w 091’ 1 Y 091’
aunsomnadulamendens ldsuenativtiadaams 11T ausn (the first or subsequent
[l <] 4 { a o w
courses of chemotherapy) 8614 13NAMINBHANABIANUTULTIVOINBYDI AT TR N5 1H
c?/‘ 1 1 o 4 4 & v 1 a
e1nsaao 11 sgriadszanm 3 09 4 dlandd ieseln lunszgn latimsiudinou Tasnd

s A 3 A A A = o T oA d A = o
mmammaamnmaxmamaaﬂﬂzﬁuumaﬂmmﬂiu 5997 WU UASHENNUALDAVIIUTSAD

v
o

~ ~ ' . = o o & A & =
ﬁ1ﬂq@ljﬂﬂ31 “Nadir” ﬂ”lfl(lu 793 103U ‘Wa\1ﬁnﬂuu1mﬂ3$ﬂﬂﬂgliuwuﬁﬂ1Wﬂ1ﬂﬁlu 14 94 26

@

Y < o . <
U Haskell (2001) "l?fumﬂ:mJa;uuswmmaxmmﬁammm (neutropenla) LLAgNIIT LNAA

v
A o

S :;’ 1 {
180AA1 (thrombocytopenia) (TUINTA AILANTA 0, 1,2, 3, 4 (AIUA15199 3) Taginsa 3 uag 4

A 1

[ 9 o Ao o A 9 Y o :;’ 1 1
ammgimmuauma LLﬁgil%@]’fNﬂﬁJﬂWULlWlEJ”ILmJ']J11Jﬂ1/]¢]ﬂﬂ1ﬁ11!ﬂ”liiﬂisﬂﬂi\m’f)llﬂ aIu

PR Yo o A o A Y A o
N3N 4 ﬂﬂ?ﬂﬂ?ﬁqﬂﬁﬂﬂ”ﬁiﬂﬂfluiiﬂwEJ”I']_I”IalfINﬂﬁ\ilﬂ@]ﬂ1ﬂ15tla$ﬂjita?JUﬂ15GLWEJ1Lﬂ3J1J1 fa

) < A 3 A l @ a
aaﬂllﬂwmwmmummaaﬂmnuaxmamaamzag“luizﬂuﬂﬂm

A15199 3 mmquuiwmm’;zﬂﬂmsﬁnmmaﬂmmz@ﬂ

5LAUVOIAIMN o uraddiaden (cell count)
THILIY (1000 cells/ L)
(toxicity grade) Hadoauavue adeau i lasia* nanden
(white blood cells) (granulocytes) (platelets)
0 >4.0 >2.0 100
1 3.0-3.9 1.5-1.9 75-99
2 2.0-2.9 1.0-1.4 50-74
3 1.0-1.9 0.5-0.9 25-49
4 <1.0 <0.5 <25

I A a ay @ I o o Y < v 1 c?;‘
*mma@mnuﬂmﬂa HUTMaanmMasuuId ez uaIoounanun

117 : Haskell (2001)
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2. HATRBIABNITINIUYDITEUDANANAY (immunosuppression)

Ao o Aa o o Yo < A
Enlﬂuﬂ'lﬂﬂcnllwaﬂﬂﬂ'ﬁcﬂ']\ﬂuﬂl@\iulGUﬂixﬂﬂ u@ﬂﬂ1ﬂ%$ﬂ11ﬁﬁ]1u3um@Qlu@lﬁ@ﬂ

o Y o A o Y o Y A < A Y Y 1 A
V1INULAD ENlJWﬁﬂflﬁﬂ'ﬁﬂ']\?']ul!agﬁu'lﬂell@\iluﬂla@ﬂGU']'Jaﬂa\?ﬂ?ﬂ Ulﬂllﬂ VUIUNTLADDU

Y] 1

o 9 a A o A =\ a gy 4 g’
andaznuvioiaedwanilasude’ly msneuaussgliquinriuwaduazaisi
1 ) 3 Aa a
(cellular and humoral immunity) THa1n3031910 1@ Ns2@NT AW (Haskell, 2001) M3nA
o ay o 1 [ dgl (Y an a 9 9 a =
M3thuYeszUuglguiuIzIANA1AY Yuagnuvaveset 35msn s mslduatiabe
o 1 Y ) [ . ) o <] a
NSoNA8AIT AU § 1TV Cyclophosphamide 3231 ¥ MTaas vV Idia@DAU ISR

a v d a

Y
an e Taammzan Tndenasiial B cell) unnNnauInSenyian (T cell) UonaINTIE

v '
o Y a o

Y
Cyclophosphamide ETQET‘Uamum“lumsmmﬁumguﬁ:u UFIUNNA15UT (humoral immune
£ ISl A a v o a A o3| o 9 3’ A A '
response) FuFaaNARoav 1A INFenial (B lymphocyte) 91l udderswasiinGond

a = . A S 9 ' ' gy A ' Ay
UOUAUDA (antibody) Tunmsaouduenee lsnnanlusne FIUAAVNAYINDYUANNU

s S w1
fuad (cell-mediated immune response) Tuda limiveu (Imboden et al., 2001)
3. NatRenesTUATTINTOIMIT AT 1 (gastrointestinal toxicity)

Ao o A A o qQIYY A A Y = =
suadtiniamounnwiia hlddieiioimsaaulduazerdon lunisaueisd
=) ~ £ 1 Yo A o w 4 Y % = [
21M301ReUN U Faluszrniums Idsveuaiivhta uwndez Iiensziueimserousu
v 91 ¥ 1 ¥y A Y oA Yo Y
aoarue fihevzian luguaueninanuidnaaulderdond dawaldsuilsemueing1d
Y Y
o a o . o Y . 1 4
oy 019941 141An01N15919111 (dehydration) 111M1inaa (weight loss) Inw lidugadves
=) 1 1 . dy FIRl = d' 1 A
1n@eNs TUF19MY (electrolyte imbalance) Hon1ndl Alreealiunalubeyresthn nseo1ms
@ 09/’ 1 o = o Y =2 o o Yy
snauawathnuazdne duwalunszmzomisuazdr 1d l)audannsmin shlitens
a 4 < { ] <
Wosgnrsotouanld (Haskell, 2001) ormsaau ldordeu iueimsiny ldvssuaziiy
~ o =R <K (] 9 ~ = 9/3 1o Y A o W
Payminaasiriladeedann fileenniioimsonten ldawaiuusnuesns Idsveuniiniiia
= 9 @ @ qu’ 4 9 o =y 3 [ [ 9
uazeIMInsegon ldnateiu aniuumndas Iiensziuerfeuauanounazainslien

'
1 A

niitiniadeiioslUenwateTuioniunue1ns’ld (Lindley ef al., 2001)
9 = A v Y
4. HAMIUABDUYADINY TAun

4.1 Wuee¥iala (cardiac toxicity) WU T A5 1N Adriamycin® (Doxorubicin)
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[ . { a o a
iuszezinauu wazen Cyclophosphamide luvinaigauninuly awnsoildinans
o J 9 dy o o Y a <3 Y . o Y 1 9 o
Masraanaruiieriale i ldiinae1msuniien (angina) Az laviesarsdieniau
ARNA (left ventricular dysfunction) tazeaiieimsnalnaveerinladuq 1d flvidessria
Y
Usmams g lunquil (Haskell , 2001)
aaa 1A o . . A ' A o dy A a A
42 1URATerMoRIMIa (skin reaction) NNULUBEAD MK IAwvoUlBEIUTNUNAA
Y

& o A o o Yy A 1 . a a o
EJ”ICJNIJJ‘L!meﬁl”lﬂﬂ”lii’Jll‘]riaGUi’NEJ”ILﬂlJiJ”IiJﬂE’J’E)ﬂui’JﬂLﬁuLaﬂﬂ NNITHUITN (alopecia) HITAA

dgl IS Aax 2’42’
YU LVUAAAIUU (Ward et al., 2004 )

9y = A A Y 1 A v
43 wathafeadugneanyld wu anzideasenuazermssnaulunszimne
ez 91N WHV0981 Cyclophosphamide (Imboden ef al., 2001) 81M31UIAMNToADHT D19

AdTio 18 (Ward et al., 2004 )

Qe
€

)
o}

ITUUHUAN

=

U

[

NOB (2548) NA1771 52UUYAANAUYBITING (immune system) HLBDI5Z VU

y_A A A

Y A ' :7 A Y aa A P
WUWW]@UT@] wsamauaummmaTiﬂmamuﬂaﬂﬂaammqsnma LW@1W§1Qﬂ1ﬂﬁ1N1iﬂ

'
v A

o o ' Y @ I3
’]i]ﬂﬁ\ulﬂaﬂﬂaﬂuﬁ?@ﬁ]uqiﬂg\)']uﬂ']UIiﬂ]lg]} Tﬂﬂ@Tﬂﬂﬂ']iV]']Q']uiijJﬂuﬂl@\i@:]f]:]x yaalua

Do

Y
RICkINe uazmiﬁwmmamqﬁﬂizammwuazmmzﬁu

D)

!
s A 9 o Ay o I =] A a 1 A Y o Aa [
raaninedIvoInUszUUIANAY uwaaiiaaeav1Flaae Nauduilaedly
Y o A dyd v .. JY o A dy
"lsllﬂizig]ﬂ (bone marrow) KFARAUNUUAULTYNIT hematopoietic stem cell Tagsaaauniail
a [ { . R A o I d A 1
vlimansyuisdanazilasunilag (differentiation) uazmiuduau Il uradytiaa1aqudn
2K a =y 9 A dy A 1 I tigl’ A A (]
vauaune ldedndn dw Tunszumaen naziiiooa lunszamiluiiodonogluTns
a A g’ 9 J
YDINTZANFUAL1 (long bone) Haznizanniulounoeil (spongy bone) laun nizan
dunas n3zend 15 nszqnniien nizaniFns1u nszandzlin niz TnanfAsyzuazdiu
9 Y 1 dy A I a dy A A (]
Uarevesnszgndunvunazdua Taswiuilomeves lunszgmilu 2 wiaauiioweniogly
% P 1 o
Tns5ans2nAe lunszanaiad (red bone marrow) Faliadiadoauasogdusuaunn uay
= A d! = tigl’ ti'l L% . . o
lunszandiaed (yellow bone marrow) aiitiioige luiiu (adipose tissue) 112unn lunszgn

= [~ 1 a Js  A I3 A a 1 s A I3 A
AuasrzuvainansaalanoaLad LFAUUALADAVIIVUAA N UASINAALADA LFAQLUAR DA
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A Y d? A~ Y a Aa 3 A 9 1 A Y A
“Vlvlsllﬂigﬂﬂﬁiﬁellu !,11’lelﬂ1il!‘U\W]'JLLa%Lﬁ]ﬁﬂJUWIUTGIWINWL!ﬁ'J ﬁ]ngfJﬂQﬂﬁgllﬂlﬁ@ﬂ‘l’nﬂlﬁulﬁ@ﬂ
° awv & s A A A Y, A Yy 1 a A
120 (qwﬁwu‘ﬁ LAz, 2543) Lclfaammaawmwuﬂﬂwu"lﬂﬁluﬂimmaaﬂ"lmm uﬂmﬂa

a a a a a v v
(neutrophil) o lod luvla (eosinophil) 1w Tl (basophil) au Ivlssen (lymphocyte) Tu Tusen

! s d A A & A Y 4
(monocyte) ’c’f')u!,c]faﬁmﬂlﬁ@ﬂﬂﬂﬂ‘ﬂWﬂﬁluluﬂlﬁl@ﬁN‘]Llﬂllﬂ 3J1Iﬂi1"hﬁ] (macrophage) g

J 4 I3 A 1 a A o A
AN (plasma cell) LALEFAANITN (mast cell) Tﬂmmaammaammmawuﬂ TUANHUSN

[

) = Y A agy o o dy
FAYLASHUNUIMNAUINN TS UUQUANNU (DB, 2548) AU

g U q

Aa a < < ' A '
1. 1 Tasa (neutrophil) iudadoavitilsinaninige wulunszumaonld

o < :/’ Y J. 1 )
%)ﬂflﬂx 40-60 Gummummmﬁaﬂﬁln’mmuﬂ aﬂymmmmaaﬁgﬂswﬂau ﬁuamﬁﬂﬁ 2-5 lobe

'
A o o A

=2 A A < = = 9 <3| < A
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MINHUIN 1 M3WAAVYAAVVDIYIANIINNIIVY NguesniaIMenuDLelsiin

sHa @1 Yimifn daugs  Sunudiapen afafi1 afefiz  afeiiz  adsii4
A on) @)

01 42 53 160 WBC(cells/ £ L) 6700 5500 1700 6400
Neutrophil (%) 64.7 62.0 9.0 373
ANC (cells/ L) 43349 3410.0 153.0 2387.2
Hemoglobin 13.7 12.4 12.7 12.8
(gldl)
Hematocrit (%) 39.8 36.4 37.5 37.7
Platelet count 197,000 47,000 142,000 229,000
(cells/ L)

02 54 54 156 WBC(cells/ £ L) 5700 3500 2100 4400
Neutrophil (%) 59.6 47.2 10.0 42.8
ANC (cells/ L)  3397.2 1652.0 210.0 1883.2
Hemoglobin 11.4 12.3 10.2 11.7
(g/dl)
Hematocrit (%) 33.9 37.4 31.0 36.7
Platelet count 304,000 281,000 273,000 373,000
(cells/ L)

03 47 56 152 WBC(cells/ £ L) 5600 8900 1800 6800
Neutrophil (%) 46.4 58.7 14.0 61.0
ANC (cells/ L)  2598.4 52243 252.0 4148.0
Hemoglobin 9.8 11.3 12.0 10.4
(g/dD)
Hematocrit (%) 30.0 34.6 36.4 31.7
Platelet count 503,000 119,000 313,000 550,000

(cells/ L)
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MINHUIN g 1 (A1) MIWAAIVDYAAVVBIYNTINMIIVY NGNBNMFIMNUDIL] s TN

st 91g Yhmifn daugs  annudiamen afait1  afeiz  adiii3 a4
a) on)  (wn)

04 47 52 153 WBC(cells/ £ L) 7600 3900 2200 6500
Neutrophil (%) 52.5 67.8 27.0 50.0
ANC (cells/ L)  3990.0  2644.2 594.0  3250.0
Hemoglobin 12.1 11.0 10.9 12.6
(g/d)
Hematocrit (%) 36.1 32.2 33.6 37.7
Platelet count 415,000 273,000 226,000 383,000
(cells/ L)

05 67 57 157 WBC(cells/ £ L) 8400 3400 1600 6400
Neutrophil (%) 62.0 52.4 3.0 59.4
ANC (cells/ L)  5208.0 1781.6 48.0  3801.6
Hemoglobin 12.6 11.3 10.2 10.8
(g/d)
Hematocrit (%) 37.2 329 30.3 31.8
Platelet count 291,000 170,000 172,000 350,000

(cells/ L)
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sHa @1y vhmifn diugs  annudiamen afait1  afeiiz  aiii3 a4
) on) (@)

01 55 48 155 WBC(cells/ £ L) 4500 2200 1200 3100
Neutrophil (%) 61.1 59.7 15.0 53.0
ANC (cells/ L)  2772.0 1313.4 180.0 1643.0
Hemoglobin 11.8 11.6 10.7 10.7
(g/dD)
Hematocrit (%) 35.1 34.5 31.6 31.9
Platelet count 276,000 223,000 166,000 328,000
(cells/ L)

02 44 54 163.5  WBC(cells/ L) 4500 7400 1200 2900
Neutrophil (%) 50.4 61.0 2.0 49.0
ANC (cells/ u# L) 2268 4514 24 1421
Hemoglobin 11.8 10.3 9.7 10.0
(g/dD)
Hematocrit (%) 35.0 29.8 27.6 29.5
Platelet count 348,000 126,000 200,000 487,000
(cells/ L)

03 43 56 157 WBC(cells/ £ L) 7400 3300 2000 3400
Neutrophil (%) 64.4 61.6 24.0 55.0
ANC (cells/ u L)  4765.6  2032.8 480.0 1870.0
Hemoglobin 12.5 11.5 11.4 11.6
(g/dD)
Hematocrit (%) 36.9 34.4 30.5 347
Platelet count 184,000 120,000 118,000 278,000

(cells/ L)
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st 91g Yhmifn daugs  annudiamen afait1  afeiiz  aeii3 a4
) on) (@)

04 49 52 154 WBC(cells/ £ L) 6200 2700 2200 5300
Neutrophil (%) 62.3 45.0 16.0 60.9
ANC (cells/ L)  3862.6 1215.0 3520 32277
Hemoglobin 12.5 12.0 12.8 13.2
(g/dD)
Hematocrit (%) 37.3 38.5 37.3 38.3
Platelet count 337,000 329,000 234,000 342,000
(cells/ L)

05 42 50 160 WBC(cells/ £ L) 5100 3000 2300 3000
Neutrophil (%) 57.5 57.5 10.0 27.0
ANC (cells/ L)  2932.5 1725.0 230.0 810.0
Hemoglobin 12.2 11.8 11.3 12.4
(g/dD)
Hematocrit (%) 35.6 33.6 32.9 359
Platelet count 154,000 118,000 173,000 210,000

(cells/ L)
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ngueaniaIMeanuumelsiin
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Svd Yoya adiill ndal2 AR adai4 asaiis asafie A%an7  asaiis
01 HRrest 80 70 102 100 90 90 80 80
HRmean 118 120 122 126 115 122 117 115
Load(kg) 1 1 1 1 1 1 1 1
RPE 3 3 3 3 3 3 3 3
02 HRrest 88 83 86 80 86 80 86 80
HRmean 134 115 114 112 115 112 117 114
Load(kg) 1 1 1 1 1 1 1 1
RPE 3 3 3 3 3 3 3 3
03 HRrest 64 70 70 72 80 68 70 72
HRmean 98 108 107 105 117 119 117 118
Load(kg) 1 1 1 1 1 1 1 1
RPE 3 3 3 3 3 3 3 3
04 HRrest 76 70 68 76 78 68 72 68
HRmean 114 112 109 113 112 112 109 108
Load(kg) 1 1 1 1 1 1 1 1
RPE 3 3 3 3 3 3 3 3
05 HRrest 72 69 70 76 80 80 76 80
HRmean 102 100 102 110 112 109 100 102
Load(kg) 1 1 1 1 1 1 1 1
RPE 3 3 3 3 3 3 3 3
HRrest wneds sasmsduvesilevaziiainediates s uiiideusentidanie
HRmean wneds sasmsiduvesinlamasvazesniidimeiiuna 30 il
Load (kg) WD ﬂ’mﬁlﬂﬂjaﬁﬂsmuqqqﬂﬁﬂ%ﬂmmzaaﬂﬁﬁqma
RPE WD miuaﬂszﬁumﬁuimmmf‘iaammxaaﬂﬁﬁqma
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