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Studies on the Serum total Activities and Isoenzyme Patterns of
CPK in non-human Primates Reared in Korea
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Abstract : CKP isoenzymes have a high level of efficaciousness as diagnostic and prognostic aids in various diseases. There
is not any report on the total activity of CPK of non-human primates, let alone CPK isoenzyme patterns, in Korea. In this
study, total activities and isoenzyme patterns of CPK were measured to obtain their reference values in domestically reared
common marmosets, crab-eating macaques and Japanese macaques. We observed remarkable different values of serum total
CPK from the primates used in this experiment. Serum CPK activities of Japanese macaques and crab-eating macaques were
275.8+158.1 TU/ and 396.7%697.4 TU/, respectively, whereas those of common marmosets showed much higher value of
618.8£1,117.6 IU/. In all common marmosets and crab-eating macaques, only CPK; was observed. In five out of eight
Japanese macaques, CPK; was the sole fraction but two animals showed CPK, and CPK; isoenzymes, and the remaining
one had CPK, and CPK, fractions. There were some discrepancies in the pattern and ratio of isoenzyme [ractions in Japanese
macaques. In conclusion, values such as CPK and CPK isoenzyme patterns of investigated for the first time from non-human
primates reared in Korea, could be reference values for the optimal diagnosis and therapy of discases ol the corresponding

aniral species.
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Table 1. Non-human primates for serum total CPK activities and CPK isoenzyme fractions

Common name(Species name) No. Agf" Sex Location
(Heads) (Yrs) 2 T
Common marmoset (Callithrix jacus) 12 2 7 5 KRIBB*
Crab-cating macaque (Macaca fascicularis) 6 4-5 2 4
Japanese macaque (Macaca fuscata) 4 3-6 2 2
Everland Zoo 4 5-12 3 1 Chon-ju Municipal Zoo
Total 26 14 12

* Korea Research Institute of Bioscience and Biotechnology
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Table 2, Serum total CPK activities of common marmosets
reared in Korea

No. Sex Age(Yrs) Activity(TU/L)

1 ¥ 2 4520

2 ¥ 2 126.0

3 ¥ 2 159.0

4 * 2 45.0

5 % 2 488.0

6 3 2 428.0

7 3 2 281.0

8 3 2 1,072.0

9 Sy 2 96.0

10 3 2 124.0

11 aa 2 105.0

12 2 2 4,050.0
Mean£ S.D. 618.8+1,117.6
(Range) (45.0-4,050.0)
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CPK &2 H 275.8+158.07 (147.0-587.0) TUNC]
o, 84 CPK isoenzyme ¥8-2 CPK,, CPK, % CPK,

o] ztz} W 5.98+13.3, 4.59:+12.98, 89.4:16.83%
24, 3 &8s CPK,»CPK,>CPK,8 £o= &}
(Fig 3). -

Wb AdelrA, didge] 2 dEdsely) 83
CPK®] isoenzyme R-8-& Tt e HelS uH).

: Table 4. Serum total CPK activities of crab-eating macaques
- reared in Korea
i No. Sex Age(Yrs)  Activity(IU/L)
i i 3 4 78.0
| 2 ¢ 4 41.0
F 3 $ 5 191.0
. ' 4 ¥ 5 1,815.0
' cPKs ' 5 3 4 77.0
Fig 1. Serum CPK isoenzyme electrophoretic patterns of 6 ¢ 4 173.0
common marmosets reared in Korea. There was no other frac- Mean=S.D. 396.7+697.4
tion except CPK; in the serum of common marmosets. (Range) (41.0-1,815.0)
Table 3, Serum CPK isoenzyme fractions of common marmosets reared in Korea
CPK isoenzyme fractions
No. Sex Age(Yrs) 1 2 3
% n % un %o un
1 ? 2 0.0 0.0 0.0 0.0 100.0 452.0
2 ¥ 2 0.0 0.0 0.0 0.0 100.0 126.0
3 ¥ 2 0.0 0.0 0.0 0.0 100.0 159.0
4 £ 2 0.0 0.0 0.0 0.0 100.0 45.0
5 ¥ 2 0.0 0.0 0.0 0.0 100.0 488.0
6 ) 2 0.0 0.0 0.0 0.0 100.0 428.0
7 ) 2 0.0 0.0 0.0 0.0 100.0 281.0
8 ) 2 0.0 0.0 0.0 0.0 100.0 1,072.0
9 £ 2 0.0 0.0 0.0 0.0 100.0 96.0
10 3 2 0.0 0.0 0.0 0.0 100.0 124.0
11 £ 2 0.0 0.0 0.0 0.0 100.0 105.0
12 % 2 0.0 0.0 0.0 0.0 100.0 4,050.0
Mean $.D.(Range) : 618.8+1,117.6

(45.0-4,050.0)

Table 5. Serum CPK isoenzyme fractions of crab-eating macaques reared in Korea

CPK isoenzyme fractions

No. Sex Age(Yrs) 1 2 3
% w1 % Tun /2 un
1 ) 4 0.0 0.0 0.0 0.0 100.0 78.0
2 S 4 0.0 0.0 0.0 0.0 100.0 41.0
3 ¥ 5 0.0 0.0 0.0 0.0 100.0 191.0
4 # 5 0.0 0.0 0.0 0.0 100.0 1,815.0
5 ) 4 0.0 0.0 0.0 0.0 100.0 77.0
6 ’ 4 0.0 0.0 0.0 0.0 100.0 178.0
Mean+ S.D.(Range) 396.71697.43

{41.0-1,815.0)
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Fig 2. Serum CPK isoenzyme electrophoretic patterns of crab-
eating macaques reared in Korea. There was no other fraction
than CPK; in the serum of crab-eating macaques.

Table 6. Serum total CPK activities of Japanese macaques
reared in Korea

No. Sex Age(Yrs) Activity(TU/L)

1 ? 5 174.0

2 F 3 147.0

3 ) 3 190.0

4 3 6 329.0

5 ) 6 422.0

6 2 3 587.0

7 ? 10 161.0

g 2 12 196.0
Mean=+8.D. 275.8+158.1
(Range) (147.0-587.0)

o F

83 CPRY FEAAE ARuaAl, ZZHAF], 4=
Hgole] glol 242k Fd 618.8%1,117.6(45.0-4,050.0)
U/, 396.7 +697.4(41.0-1,815.0)TUA, 275.8+158.1(147.0-
587.0) IUAZA] #AntEAle] 714 =9y 2 thgoZ g
5], dEYFo] o7 =30

AV - s} W2 - 581

Pkl

CPK1 CPK2 CPK3

Fig 3. Serum CPK electrophoretic patterns of Japanese
macaques reared in Korea. The major CPK fraction was
CPK,; with CPK1 being the minor one.

Wadsworth 52 EHYF0](Saguinus labiatus)] M2E
CPK 84X e 4 175904 973£1.381(116-4,480)UA,
o7 155 61711,056 (104-4.290) UNZRAL 33t

ng)Ygolge] L8l dgold e AFAAE Ay
B &3 Zth Buchl# Howard's 8] @Eopd 4ol
(Macaca mulata)e] w3t A Fkg™ °F 5mg- 10 mge]
ketamine hydrochloride® =8-FAFste] wl3 ARl & N-
Acetyleysteinetf 22 83 CPK F84RE A 23
0.054)-14] &= 2757} 386220 UA, 731 2757} 366+
14707, 14 -24 4A 7757F 436+£227UA, 3 3057
5071297 UN, 241 -341 4 50571 4461280 UN, 73 27
T2t 4232276 UA, 34 -44) A 2557F 544289 UA, <
Z 30%7F 491£250 UA, 44)-54] & 13571 447+163
U, 70 4457} 425+184 U/, 541-104] <A 3057} 446
+187 UL 53 2157} 413+ 162U/, 232 104 o)A+ ¢

Table 7. Serum CPK isoenzyme fractions of Japanese macaques reared in Korea

CPK isoenzyme fractions

Age

No. Sex (Yrs) 1 2 3
% 1071 % un % 1UA
1 + 5 0.0 0.0 0.0 0.0 100.0 174.0
2 2 3 0.0 0.0 0.0 0.0 100.0 147.0
3 5 3 0.0 0.0 0.0 0.0 100.0 190.0
4 & 6 0.0 0.0 36.7 120.8 63.3 208.2
5 3 6 37.7 1594 0.0 0.0 62.2 262.6
6 & 5 10.1 59.5 0.0 0.0 89.9 527.5
7 2 10 0.0 0.0 0.0 0.0 100.0 161.0
8 + 12 0.0 0.0 0.0 0.0 100.0 196.0
Mean5.D.(Range) 598+133  27.36%57.3 4.59+13.0 15.1+427 80.4+16.8 618.8+1,117.6
(0.0-37.7) (0.0-159.4) (0.0-36.7) (0.0-120.8) (62.2-100.0) (45.0-4,050.0)
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siel=t 93 A
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& ZoE AlEHEnh
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-rr‘='="

z =

A gaars, uA=sEd B AFFEYeM 47
AR 9l AdeleA 125, 243 dBdgol6F, 44-
54)) B LEAFOI®F, 34 -124) F 2655 e =E &
LB BB ITHEE 87 CPKY 2EARE sl BF)
HRIEEEE S o 23le] CPK isoenzyme 88 =743
1:] _",q_ 71-0 é,i._o_ 0-1041:]

1. B CPKS £FR = AWvRREAM, Zejgdse], 42
dgolol] ol ZHz HF 618.841,117.6(45.0-4,050.0)
TU/L, 396.7+697.4(41.0-1,81-5.0) LU/, 275.8+158.1(147.0-
587.0) TUNe] 1t

2. AdinlzAl e 834 CPK,, CPK, ¥ CPK, £&°] Ztz
H 0%. 0% 2 100%=4 CPK, Hlﬂﬂ* 1= Tt
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