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ABSTRACT

An increase in acid lactic, declining pH and decrease muscle function at the same time it's a
coincidence. Recent studies on mammalian muscle show significant effect to muscle fatigue by
acidosis on movement muscle at physiological temperatures. Instead, inorganic phosphate, which
increases during fatigue due to breakdown of creatine phosphate, appears to be a major cause of
muscle fatigue
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A. DAT VAN PE

Trong cac hoat dong thé luc véi cudng d6 cao, yém khi, nang lwgng cung cap cho
hoat dong chu yéu bang con dudng phan giai glucose yém khi, san pham cuaa qua trinh
phan giai ndy tao thanh acid lactic. Tai liéu di cho rang acid lactic 1a mét acid manh,
khi phan li tao ra mét luong l6n H™ lam giam do pH cua mau, pha huy hoat dong cua té
bao than kinh va tang uc ché, giam dan truyén hung phan tir than kinh sang co, giam
hoat tinh enzym ATPase. Nong d¢ acid lactic cao trong té bao co 1am ting ap suat tham
thau, 1am cho cac té bao phinh to chén ép 1én cac nhanh tan clng than kinh va lam dau
dén ¢ trong co. Tuy nhién, cic nghién ctu gan day da chi ra rang, viéc ting nong do
lactate (tir acid lactic) khéng truc tiép gay giam pH, ciing khong tan cong manh mé
nghiém trong ddi voi co. Vay acid lactic c6 phai la nguyén nhan chinh gay ra mét moi
co trong hoat dong thé luc yém khi cudng do cao? Vi tam quan trong, ching toi tién
hanh nghién cau dé tai: “Tim hiéu nguyén nhan gay ra sy moi co trong hoat dong thé
thao”.

B. NQI DUNG NGHIEN CUU

l. GIOI THIEU CHUNG VE ACID LACTIC

Acid lactic tén theo danh phap la IUPAC hay con duoc goi la acid sia, la hop
chat hoa hoc cd nhiéu vai trd quan trong trong cic qua trinh sinh héa. N6 duoc tim ra
lAn dau tién vao nam 1780 boi nha héa hoc Swedish, Carl Wilhelm Scheele va 1a mot
carboxylic acid c6 cong thic hda hoc la C3HgO3, (M = 90.08g/mol). N6 ¢c6 mot nhdm
OH can k& véi nhom carboxyl tao ra dang alpha hydroxy acid (AHA). Trong dung
dich, n6 phan li ra H* va lactate CH;CH(OH)COO" (pKa = 3.85). N6 ¢ thé dugc tron
1an v&i nudc hay ancol ethanol va 6 tinh hat am. Lactic acid c6 cac dang dong phan L-
(+)-lactic acid hay (S)-lactic acid va dong phan quang hoc la D-(-)-lactic acid hay (R)-
lactic acid. Trong do L-(+)-lactic acid co nhiéu dic tinh sinh hoc quan trong nhat. Trong
co thé, L-lactate duoc tao ra chi yéu tir pyruvate nhd enzyme lactate dehydrogenase
(LDH). Néong d6 cua lactate trong mau khoang 1-2 mmol/L khi nghi ngoi, nhung c6 thé
tang dén 20 mmol/L trong suét qua trinh thuc hién bai tap cuong d6 cao (hinh 1) [1].



Hinh 1. Cdu trdc cia phan ti acid lactic

Il. ANH HUONG CUA ACID LACTIC PEN PH MAU

Trén co so cac dit lieu thu dugc tir cac thi nghiém, cho thay c6 mbi twong quan ti
IS nghlch glu’a nong do acid lactic va d6 pH mau. Acid lactic duoc tao ra trong co, mot
phan chuyén vao mau, téi gan va duoc su dung Iam nguyén liéu tai tao glucose; mot sb
duoc dua ra ngoai theo duong md hoi va nudce tiéu. Trong diéu kién wa khi, acid lactic
bi oxi hoa dén san pham trao doi cudi cung. Acid lactic 1a mot acid manh, khi phan Ii
tao ra mot luong 16n H*. Mot phan H* lién két voi dém cia mau va té bao. Khi kha ning
dém khong du trung hoa H* thi pH noi moéi giam. Ngoai acid lactic, con c6 cac acid
khac gay giam pH, nhu acid pyruvic, acid phosphoric, acid carbonic... Khi do pH cua
méu giam, lam tang @c ché, giam din truyén hung phan tir than kinh sang co, giam hoat
tinh enzym ATPase, giam kha ning thuy phan ATP dé sinh ra ning lugng cho van
dong, gdy mét moi co. Do d6, da c6 nhiéu két luan cho rang chinh viéc gia ting nong do
acid lactic (san pham cua qua trinh chuyén hoa yém khi) gay moi co. Tuy nhién, cac
nghién ctu lai cho ring, viéc giam pH mau khdng han 1a do su tich lity acid lactic.

Su giam pH la do qua trinh thuy phan ATP. Khi ATP thuay phan, mét ion H* duoc
giai phong, ion H* xuat phat tir ATP chinh 1a nguy@n nhan cha yéu gay giam pH. Trong
suét qué trinh van dong véi cudng do cao, chuyén hoéa wa khi khong dam bao du ATP
kip thoi cho co van dong. Do d6, chuyén hda yém khi tré nén ¢6 vu thé vé mit cung cap
nang luong duéi dang ATP véi toe d6 cao. Nhd vao mot luong I6n ATP tao thanh va bi
thay phan trong mot chu ki thai gian ngan, hé thong dém caa cac mo khong
dam bao, gay giam pH va tao ra tinh trang nhiém acid (giam pH).

Theo nghién ctu cua Robergs va cac cong su viéc ting nong do lactate khong
truc tiép gay ra su acid hoa, ciing khong gy tan cdng manh mé& nghiém trong ddi voi
co. Piéu nay 1a do ban than lactate khéng cd chiéu huéng giai phong 1 proton va tha
hai dang c6 tinh chat acid cua lactate la acid lactic, khong thé duoc hinh thanh trong
diéu kién thong thuong cua mo ngudi. Phan tich chuyén hoa glucoprotein trong co thé
ngudi cho thay khong co du sy ton tai cac ion H* trong glucoprotein dé chuyén lactate
thanh acid lactic hay la mot acid nao khac.

Nhu vay, nguyén nhan that sy gay giam ndng do pH mau trong qué trinh hoat
dong yém khi cudng do cao 1a gi, acid lactic c6 phai 1a nguyén nhan chinh gay giam pH



mau hay khéng, can c6 cac dan liéu khoa hoc chinh xac hon mai ¢6 thé dua ra mot cau
tra o1 xac dang.

l1l. SUNHIEM ACID ( GIAM PH) VA SU'MOI CO

Co ché co co: Khi co tha long, ATP tdn tai trong co ¢ dang ATP4 (dang tu do) va
MgATP?Z (dang lién két véi myosin). ATP lién két voi myosin & gan trung tm hoat hoa
cua ATPase va trung tdm d6 mang dién tich am. Khi dién tich am nay chua dugc trung
hoa boi Ca?* thi ATP khong thé thay phan tao niang luong duoc. Sy hinh thanh cau ndi
myosin va actin lGc yén tinh bi ngin can boi lién két tropomyosin va troponin, mang
dién tich am 16n va phong téa cac trung tam hoat hoa cua actin. Khi xuat hién xung
dong than kinh, & nhanh tan cing cta noron van dong tiét ra chat truyén xung dong la
hormon than kinh acetyl cholin. Phan tir don cuc tuwong tac véi protid cia 6 co va thay
di cau trdc cia chung 1am ting nhanh su tham thau Na* qua mang so véi lic yén tinh.
lon Na* di vao trong Sgi co va trung hoa dién tich am ¢ phia trong 6 co. Xay ra sy khu
cuc mang va lién quan véi no la cac ong ngang cua ludi co twong. Tir cac 6ng, song
hung phan truyén sang mang cua tdi va bé chtra bao boc cac to co & cac khoang xay ra
su lién két giira actin va myosin. Khi d6 Ca?* duoc giai phong: SR-Ca>* — SR + Ca?*,
Ca?* lién két véi troponin 1am cho né mét dién tich va giai phong cac trung tam tich cuc
cua soi actin: Actin-troponin complex + Ca?* — Actin ty do + Troponin-Ca?*. Khi
khéng con xuét hién cac xung dong méi thi co tha long. Protid cua 6 co nhu enzym
cholinesterase phan giai acetylcholin, hdi phuc su phan bd ban dau ion Na* va K* ¢ 6 co
va mang soi co. Pong thoi co ché bom Ca?* ¢ tui SR lai tro thanh tich cyc. Khi phan
giai ATP, soi co sir dung niang luong ATP dé lién két ion Ca?* va troponin duoc giai
phong khoi Ca?* s& can trd viéc hinh thanh cau ndi mai. Sy tham gia cua Ca?* két thuc
lyc day tinh dién giita soi to co day va mong, lam xuét hién cau ndi myosin va actin. Sy
trg lai trang thai ban dau cua co khi tha long xay ra c6 su tham gia cua luc dan hoi ¢
protid dém [1], [3].

1.Sw nhiém acid (giagm pH) c6 phdi 1a nguyén nhan quan treng gay ra sw méi
co

Trong sudt qué trinh hoat dong khac nghiét, pH noi bao co thé giam khoang mét
nira. C6 hai bang chang quan trong cho thay mdi twong quan gitta sy giam pH va hién
tugng moéi co. Thtr nhat, khi nghién su méi co & ngudi thuong thay c6 mot twong quan
ti 1€ thuén gitra giam pH co va sy giam luc hay néng lugng sinh ra. Thir hai, khi nghién
ciru vé cac sgi co van thay pH giam gay giam ca luc va tdc d6 co co. Tuy nhién, trong
co thé mdi twong quan ddng bién giira van dong co rat giam st trong qué trinh moi co
va giam pH khong phai lic nao ciing xuat hién. Nhu vay, khi pH giam sé lam giam
dang ké gia tri luc co rut, nhung chi dung trong diéu kién nhiét do thap dudgi 15°C. Con
& nhiét do sinh ly cua co thé trén 30°C thi sy nhiém acid gay anh huong khong déng ké
dén viéc hinh thanh cau ndi ngang myosin va actin.

Ngoai ra, sy nhiém acid duoc cho ring lam giam hiéu qua co rat co trong sudt
qué trinh mét moi co do viéc uc ché tiét Ca?* tir ving SR. Su e ché d6 s& giam don vi
hoat dong caa bo phan hoat dong co rit va gay ra giam luc phat dong. Thuc té thi c6 su



giam nong d6 Ca?* ty do cung lic voi su giam luc co rit trong giai doan mét mai,
nhung khong thé chic chin 13 ¢ lién quan dén sy nhiém acid. V6i phat hién nay, cd thé
dé nghi vé vai trd cua su giam pH vé bé ngoai thi d6 1a do sy nhiém acid lam giam kha
nang phéng thich Ca2* tu do. Sy nhiém acid khdng rd rang 1a c6 anh huong 1am suy yéu
dén kha ning khir phan cuc cam tng phong thich Ca?* trong céc co (da loai bé mang co
bang tac nhan li h6a) vai mot hé thong dng co ngang SR.

C6 theé thay, su nhiém acid ¢ anh huong tryc tiép rat it dén luc phat dong, van
téc cuc han, hay téc do phan giai glycogen trong co cua dong vat co vu khi nghién ctru
& nhiét do sinh 1y cua co thé. Vi vay, néu sy nhidém acid cé lién quan dén sy moi co, thi
su anh huong nay khéng truc tiép. Vi du nhu sy nhiém acid ndi bao cd thé anh hudng
dén hoat dong cua day than kinh nhom IIL, IV huéng tim trong co, Vi vay c6 lién quan
dén cam giac kho chiu khi méi co. Diéu nay sé tao ra giac quan tét cho van dong vién.
Ché d6 huan luyén cho van dong vién c6 dang cap trong cac bai thé thao sic bén
thudng nhan manh vé “huén luyén acid lactic”, vi du nhu huén luyén cach thuc gay ra
muc do acid lactic cao trong huyét twong. Hiéu qua caa loai huan luyén nay cé thé hoc
cach d6i pho véi cam giac kho chiu khi tang acid lactic ma khong bi mat toc do.

Trong qua trinh chuyén hoéa phan giai glycogen, tong sé6 ATP tao thanh tur
glycogen du trit thdp hon phan hay wa khi hoan toan, bai vi mdi don vi glycosyl cho 3
ATP khi tao acid lactic, nhung tao dén 39ATP khi hoan tt qua trinh chuyén héa ua khi
dén CO, va H,0. Vi vay, glycogen du trir bi can kiét khi mot luong 1on acid lactic duoc
sinh ra va hiéu suat hoat dong co nhin chung 1a giam khi muc glycogen giam. Cubi
cung, su giam pH va giam hoat dong co cung ltc chi la sy trung khop ngau nhién. Dau
hiéu nhiém acid cho thay nhu cau niang lugng vuot qué tong nang luong duoc sinh ra tir
cac qua trinh chuyén hoa yém khi va ua khi sinh ATP.

2.Nguyén nhan chinh gay ra s méi co

Su nhiém acid noi bao do tich trir acid lactic da duoc coi la nguyén nhan chinh
gay nén sy mét moi co van. Nhung cac nghién ctu gan day vé co cua loai dong vat co
vi lai cho thay rang su nhiém acid trén co van dong tai nhiét do sinh 1y co thé chi c6
anh huong rat it dén su moi co. Thay vao d6, phosphate vo co (Pi) ting 1én trong sudt
qué trinh van dong mét moi do su pha hay creatine phosphate lai la nguyén nhan quan
trong gay mét moi co.

Ning luong tiéu hao cua cac 6 co van tang gap 100 lan ké tir trang thai nghi dén
trang thai van dong cuong do cao. Ning luong cao tiéu hao vuot qué gisi han chuyén
hoa wa khi cua cac 6 co va mot ty 18 16n ATP can thiét s& sinh ra tir qué trinh chuyén
hoa ki khi. Bai tap cudong do cao sé gay ra sy xudng déc nhanh khi van dong co rat, da
duoc biét dén d6 1a mét moi co. Thoat nhin, duong nhu ¢6 méi lién quan giira qua trinh
chuyén hoa yém khi va su moi co. Két qua caa chuyén héa yém khi 1a viéc giam kha
nang van dong co rut.

Su phén huy ki khi glycogen gay ra tich 1y ndi bao mot lugng acid vo co, hay
acid lactic cung chiém mét luong quan trong. Acid lactic 12 mét acid manh. N6 phan li
thanh lactate va H*, trong d6 H* gy giam pH (nhiém acid), nhung viéc giam pH chi



anh huong mot chat dén sy co rit cua co déng vat c6 va ¢ nhiét do sinh 1y cua co thé.
Bén canh viéc nhiém acid, chuyén hda yém khi trong co véan ciing ¢6 lién quan dén sy
thay giai creatine phosphate (CrP) thanh creatine va phosphate vo co (Pi), do creatine
phosphatekinase (CK) xUc tac, creatine c6 anh huong it dén su van dong co rut. Ngugc
lai, c6 nhiéu qué trinh Chuyen hoa lam tang Pi gay giam van dong co rut. Gia thuyét
tang Pi lam glam lyc gan cau ndi ngang myosin-actin rat kho dugc kiém tra trong cac 6
co ndi bao vi rat khé thuc hién ting myoplasmic Pi ma khong anh hudng dén mot su
chuyén hoa nao khac.

Tién hanh thi nghiém ting Pi trén soi co van co nhanh CK” cho thiy nong do
Ca?* cyc dai kich thich hoat hda CK cta soi co van co nhanh (CK™) thiap hon mét cach
ré rét so cac soi hdn hop, cho thay vai trd rat quan trong cua viéc gia ting Pi. Pi tang
gay mét moi do su tac dong truc tiép dén viéc hinh thanh cau noi ngang, trong hoat
dong cau ndi ngang myosin-actin khi Pi ting gay giam do nhay Ca* myofibrillar d6 la
dac trung cua sy moi co. Trong nhiéu nim gan day, cac nghién cuu cho thay rang Pi
tang gay moi co do tac dong dén su van chuyén Ca?* qua SR.

C6 nhiéu co ché dugc dua ra: Hoat dong truc tiép cua Pi cd thé tac dong truc tiép
dén SR Ca®* phong thich, giam Ca?* phong thich. Hoac ¢ ché hap thu Ca?* 1am ting Pi
c6 thé we ché chuyén ATP qua SR hap thu Ca?* qua SR gay két qua lam tang Ca?* (tong
Ca®" dugc phong thich gii khong déi) Trong chu ki dai, Ca?* tap trung trong cac
mitochondria, theo do, Ca?* ¢4 san dé giai phong co6 thé giam va gay giam nong do tong
Ca®. Pi ¢ thé dat nong do cao trong SR du dé dat dén ngudng tao két tua véi Ca?*
trong mdi truong co ndong do Ca?*,

C. KET LUAN

Qua nghién ctru, chung t6i da danh gia dwgc nguyén ly hoat dong cua H* trong
Viéc viée tang giam nong d6 pH trong mau cling nhu kha nang phong thich Ca®* ty do
s& 1am giam ndng do pH. Ngoai ra, sy ting ndng do6 Ca?* ¢ vai tro rat quan trong cua
viéc gia ting phosphate v co (Pi). Pi ting gdy mét moi do su tac dong truc tiép dén
viéc hinh thanh cau ndi ngang, trong hoat dong cau ndi ngang myosin-actin do6 1a dic
trung co ban cua sy méi co.

Trén co so cac nghién ctu khoa hoc di duoc cong bé cho thay, viéc ting ndng do
acid lactic, giam pH va giam hoat dong co cung lac chi I su triing khép ngau nhién. Su
nhiém acid noi bao do tich trit acid lactic khong phai la nguyén nhan quan trong gay su
mét moi co van & nhiét do sinh 1y cta co thé. Thay vao d6, phosphate vo co (Pi) ting
lén trong suét qua trinh van dong mét moi 1a do su phan huy creatine phosphate lai 1a
hguyén nhan quan trong gay mét moi co.
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