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Clinical and pathological characteristics of mitochondrial myopathy and the
screening value of simplified serum lactic acid exercise test
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[Abstract] Objective To analyze clinical and pathological characteristics of mitochondrial
myopathy (MM) in 15 patients, and to study the value of simplified serum lactic acid exercise test in
the screening of mitochondrial myopathy. Methods A total of 15 patients with mitochondrial myopathy
diagnosed clinically and pathologically, 11 patients with other muscular diseases (OM), and 21 normal
controls were collected. All subjects went up and down stairs for 5 min with medium effort. Blood samples
for serum lactic acid detection were collected from all subjects before exercise, immediately after exercise
and 10 min after exercise. Serum lactic acid levels were compared among 3 groups and among 3 time
points. Results  Patients with mitochondrial myopathy mainly presented as paroxysmally progressive
muscular soreness and weakness. Histopathological examination showed there were 8 cases with the
proportion of ragged red fibers (RRF) more than 5%. Serum lactic acid level before exercise, immediately
after exercise and 10 min after exercise were (3.57 +1.88), (10.98 +4.84) and (7.87 +4.38) mmol/L. in MM
group, (1.89 £ 0.98), (6.05 +4.07) and (4.13 £ 3.14) mmol/LL in OM group, (1.91 = 0.53), (3.37 £ 1.22) and
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(2.52 £ 0.89) mmol/LL in control group. Serum lactic acid level in MM group was significantly higher than
that in control and OM groups before exercise (P = 0.000, 0.001), immediately after exercise (P = 0.000,
0.001), and 10 min after exercise (P =0.000, 0.003). Serum lactic acid level in OM group was significantly
higher than that in control group immediately after exercise (P =0.042). Serum lactic acid level in 3 groups
immediately after exercise (P =0.000, 0.000, 0.003) and 10 min after exercise (P =0.000, 0.000, 0.013) was
significantly higher than that before exercise. Serum lactic acid level immediately after exercise was
significantly higher than that 10 min after exercise in 3 groups (P =0.000, 0.000, 0.003). Serum lactic acid
level had most obvious elevation in MM group, while had flattest elevation in control group. Conclusions

Simplified serum lactic acid exercise test is useful in the screening of mitochondrial myopathy, especially in

primary hospitals.

[Key words] Mitochondrial myopathies; Pathology;

Lactic acid
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S AR L5 AT DL A R RS B AT 4 SDH U0 x 100 Te  HL T S AR 00 48 v O R ik 2B 7 A ok oK 2 0 912 IS0 R PRy 308 285 44 3%
fil x10000 B2 FBHEHE 31 2 IGIKIZ KR Kearns-Sayre Z8 A fE 2a b2 BB AT LA 2 WE ML 4F 4E Gomori Y2
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Figure 1 A 33-year-old male was diagnosed as pure mitochondrial myopathy. Light microscope showed a lot of RRF (Panel 1la).
Gomori staining  x 100 Light microscope showed a lot of hyperchromatic myofibers (Panel 1b). SDH staining X 100 Electron
microscope showed enlargement, vacuolization, derangement of mitochondria (Panel Ic). x 10000 Figure 2 A 31-year-old male
was diagnosed as KSS. Light microscope showed a lot of RRF (Panel 2a). Gomori staining X200 Light microscope showed a lot of

hyperchromatic myofibers (Panel 2b). SDH staining x200 Electron microscope showed lots of paracrystalline inclusion bodies
beneath sarcolemma (Panel 2¢).  x 10000
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(x 5, mmol/L)

Table 1. Comparison of serum lactic acid level among
different groups before and after exercise (x s, mmol/L)

Immediately after 10 min after

Group N Before exercise o e
Control 21 1.90+0.53 3.37+1.22 2.52+0.89
MM 15 3.57+1.88 10.98 +4.84 7.87+4.38
oM 11 1.89+0.98 6.05+4.07 4.13+3.14

MM, mitochondrial myopathy, 2 ki A& L9 5 OM, other muscular
diseases , F A JIL A B 95

R2 AU E B TG ML FLIR K Y A0

T Jr 2203 Bk
Table 2. ANOVA of repeated measurement design for

serum lactic acid level before and after exercise among
different groups

Source of variation SS df MS F value P value
Treatment 633.462 2 316.734 19.381  0.000
Time 124.983 1 124981 40.251  0.000
Treatment x time 59.546 2 29.773  9.594  0.000

Error between groups 136.622 44 3.105
718.964 44 16.345

Error within group

R3 K R — I ] I3 7L R K T 18 R TR L A
Table 3. Paired comparison of serum lactic acid among
different groups at the same time point

Immediately after

. 10 min after exercise
exercise

Bt Before exercise

comparison
4 tvalue P value tvalue P value tvalue P value

Control© 1,660  0.000 1.620  0.000 5.349 0.000
MM

gﬂﬂlml ©0.015 0973 2.687  0.042 1.603 0.152
M
MM:OM 1.676 0.001 4932 0.001 3.746 0.003

MM, mitochondrial myopathy, £& 47 1& JJL % ; OM, other muscular
diseases, HoAB LA ZEHG o The same for Table 4

R4 A — A IR A (A I ] I TR K F /Y T
WA

Table 4. Paired comparison of serum lactic acid level at
different time points in the same group

Deftae] Control MM oM
comparison tvalue Pvalue  tvalue Pvalue tvalue P value
Before : -8.071  0.000 -6.420  0.000 -3.980 0.003
immediately

Before : 10 min  -5.092  0.000 -4.342  0.000 -3.017  0.013
Immediately : 6.257  0.000 7.173  0.000 3.963  0.003

10 min

R AR S 10 4380 A FE T B s MM 4L 2 T BOIREES
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Figure 3 Scatter plot and increasing trend of serum lactic acid level in different groups
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Serum lactic acid level has

elevated before exercise in MM group. Immediately after exercise, serum lactic acid level increased in 3 groups, and MM

group had the greatest elevation.

After 10 min, serum lactic acid level decreased in 3 groups, while MM group was still

higher than that in control and OM groups (Panel 3a). The serum lactic acid level in 3 groups reached the peak immediately

after exercise, and decreased after 10 min.
flattest elevation in control group (Panel 3b).

Serum lactic acid level had most obvious elevation in MM group, while had

Vh & DL HE AR 2 G PR T AT LA U AR
PR A 000 R0 Al Sy EAS ) DA ik — 2 B 12 T

[1]

[2]

& % x

McFarland R, Taylor RW, Turnbull DM. A neurological
perspective on mitochondrial disease. Lancet Neurol, 2010, 9:
829-840.

Gao SQ, Yan CZ, Liu SP, Wu JL, Li DN. Research on the
clinical and pathological characteristics in 9 cases of pure
mitochondrial myopathy. Zhonghua Shen Jing Ke Za Zhi, 2003,
36:481-482.[ 1 R 57, AL, XM, R &, FRAE. B
ZRORL A JIL U B I R 5 BELBIE 5. R A 22 B 2R 2003,
36:481-482. ]

Yan CZ, Li DN. Several diagnosis  of
mitochondrial disease. Zhonghua Shen Jing Ke Za Zhi, 2005, 38:
533-534. [ AL, 45 KA. LR IR T 12 W b 25 T ] L rp A
Mz FEZR s, 2005, 38:533-534.]

Yin HM, Shao YQ, Liu L, Shen CH, Du AL. Clinical

pathological and genetic analysis of 2 cases of mitochondrial

questions in the

myopathy presented as acute motor axonal neuropathy.
Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2014, 14:496-501.
(VLR BEFAL, XIFD, YARLL, #8222 tkah R Mz 3
JERBE P 22 99 R 2R T 08 ZORE A LI - f81 < s A 2L ] ¢ A
S, R EBUCHZE PG R, 2014, 14:496-501. ]

Jensen TD, Kazemi- Esfarjani P, Skomorowska E, Vissing J. A
forearm exercise screening test for mitochondrial myopathy.
Neurology, 2002, 58:1533-1538.

Pfeffer G, Chinnery PF. and
mitochondrial myopathies. Ann Med, 2013, 45:4-16.

Berardo A, DiMauro S, Hirano M. A diagnostic algorithm for

Diagnosis treatment  of

[10]

metabolic myopathies. Curr Neurol Neurosci Rep, 2010, 10:118-
126.
Milone M, Wong LJ. Diagnosis of mitochondrial myopathies.
Mol Genet Metab, 2013, 110(1/2):35-41.
Sun YA, Chu WZ, Xie AM, Wang CY, Bai J, Zhang XL, Wang
YH, Wu QZ. The value of minimum exercise test of lactic acid
and pyruvic acid in the clinical examination of mitochondrial
myopathy. Zhongguo Shen Jing Jing Shen Ji Bing Za Zhi, 2010,
36:47-49.[ MK %, WSCIE, WK, EREE, A#, KEE, £
MR, (LR FLIR N R B2 fie /N iz 2l e 78 2 R R JILG I IR
A5 A R T R AR AR 2 AL 2010, 36:47-49. ]
Chen JH, Cui LY, Chen L, Guo YP, Gao J, Qiu L. Auxiliary
diagnosis of aerobic forearm exercise in mitochondrial myopathy
and encephalopathy. Zhonghua Shen Jing Ke Za Zhi, 2007, 40:
800-803.[ WRfd M, 183, BRIk, 5% K BE, wiH, B¥. A SAT
B 12 3y 50 7 2R A LI K M UL 8 356 e g 1o . o A8 i 22
FH% ik, 2007, 40:800-803.]
Hanisch F, Muller T, Muser A, Deschauer M, Zierz S. Lactate
increase and oxygen desaturation in mitochondrial disorders:
evaluation of two diagnostic screening protocols. J Neurol,
2006, 253:417-423.

(ks H 91 :2016-10-18)

foECEmE MG LA RAE)
W TE (B FE TG AL ) weveeeeensessnsensesnsssssie s snsessseans
M3 (T ) AT RN ] ) ooeeereeereesnsnsennsensninans

AEIEBX



