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Table 1. Serological change of eels under seasonal conditions.

Group Total protein  Albumin Globulin A/G ratio Glucose  Calcium  Urea
(mg/ml) (mg/ml)  (mg/ml) (mg/ml)  (mg/ml)  (mg/ml)
Active No. 15 15 15 15 15 15 15
(Summer) Mean 3.83 1.50 2.33 0.86 356.15 11.14 0.61
S.D. 0.75 0.30 0.73 0.24 26.07 4.96 0.27
Pre-hibernating No. 20 20 20 20 20 20 20
(Autumn) Mean 4.77 1.72 3.05 0.61 21473 14.55 1.07
S.D. 0.81 0.16 0.72 0.21 39.49 7.56 0.26
Hibernating No. 22 22 22 22 22 22 22
(Winter) Mean 4.04 1.67 2.34 0.73 144.96 7.93 0
S.D. 0.53 0.17 0.41 0.26 53.30 3.70 0
Post-hibernating  No. 16 16 16 16 16 16 16
(Spring) Mean 4.18 0.65 3.43 0.19 132.78 8.66 0
S.D. 0.36 0.23 0.21 0.02 49.63 2.64 0

No., Number of animals; S. D., Standard Deviation

Table 2. Serological change of frogs under seasonal conditions.

Total protein  Albumin Globulin . Glucose Calcium  Urea
Group {mg/ml) (mg/ml)  (mg/ml) AG ratio (iml)  (mg/ml)  (mg/mi)
Active No. 20 20 20 20 20 20 20
{Summer) Mean 3.45 1.80 1.65 1.38 64.80 24.63 18.27
S.D. 1.45 0.50 0.86 0.63 5.60 8.95 7.42
Pre-hibemating No. 20 20 20 20 20 20 20
(Autumn) Mean 3.91 2.29 1.63 1.54 85.91 26.42 20.30
S.D. 1.43 0.75 0.59 0.16 24.36 6.27 7.21
Hibernating No. 20 20 20 20 20 20 20
(Winter) Mean 2.39 1.95 0.80 2.76 80.88 8.70 17.39
S.D. 0.58 0.20 0.38 1.25 2227 1.14 821
Post-hibernating  No. 20 20 20 20 20 20 20
(Spring) Mean 3.56 0.69 2.86 0.29 66.4 3.86 0
S.D. 1.45 0.17 1.44 0.13 1043 0.90 0

No., Number of animals; S. D., Standard Deviation

0.26, SEEHA= 0.1940.02% ). Glucosedf-aF

o yEEh#AC] 356.15+26.07 mg/ml o] v f&A JF2|(Rana nigromaculata Hallowell)2| &

Wiell = 214.73+439.47 mg/ml, ZRHA 144.96 1%

+53.3 mg/ml, ZEEHRN & ofF Ao 132, 2 Aol A2 ATl e ARAR miEKS

78+49.63 mg/mle] g}, Calcium@r#2F2 fEHy 9] w3l 329} 2o},

#Holl 11.14+4.96 mg/mlo) ) 7 & A Hio] = 14. = Total protemiz}-o k.o ihEhHA 3.4511. 45

55+7.56 mg/ml2 2}z gdelosl LR 7.93 mg/mlol a2 BEAM = S7bste 3.91+1.43

+3.70 mg/ml, BEEHAE 8,66+2.64 mg/mle ®] mg/mlgd °v=l LR AR = 2b4Bhe] 2.391+0.59
A e =Zo o) 58 9ok Urea:s 8% mg/mlo|gd ., AEEM] = 3.56+1.45 mg/ml=
Uif}ﬂ SRl = vrebvbR] kel wksked & A iEEI %401 Z7hskgi ek, Albuminghf-3

el 1= 0.614£0.27 mg/mlefl A, BAMRA = 1. -2 ;E@pffol] 1.80+0.50 mg/mlo] g ar, & A fHoll

0740.26 mg/ml2 Z7}5 B} = Abglel S8 Wod 2.2940.75 mg/ml, %R
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Table 3. Serological change of snakes under seasonal conditions.
Total protein  Albumin Globulin . Glucose Calcium  Urea
Group {mg/ml) (mg/ml)  (mg/my VYOO ml)  (mg/ml)  (mg/mi)
Active No. 20 20 20 20 20 20 20
(Summer) Mean 2.60 1.00 1.60 0.63 16.2 15.65 —
SD. 0.56 0.38 0.32 0.21 82 7.09 —
Pre-hibernating No. 20 20 20 20 20 20 20
(Autumn) Mean 429 1.98 2.31 1.39 21.20 31.52 —
S.D. 1.09 0.34 1.08 0.37 7.23 11.13 —
Hibernating No. 20 20 20 20 20 20 20
(Winter) Mean 4.65 2.13 2.52 1.47 2155 9.88 —
S.D. 1.67 0.47 1.37 0.36 8.28 2.92 —
Post-hibemating  No. 20 20 20 20 20 20 20
(Spring) Mean 5.29 1.03 4.27 0.25 2487 9.98 0
SD. 1.23 0.37 1.83 0.14 8.31 3.21 0
No., Number of animals; S. D., Standard Deviation
Table 4. Serological change of squirrels under seasonal conditions.
Total protein  Albumin Globulin ) Glucose Calcium  Urea
Group (mg/ml) (mg/ml)  (mg/ml) A/G ratio (mg/ml)  (mg/ml)  (mg/ml)
Active No. 20 20 20 20 20 20 20
(Summer) Mean 6.96 2.59 4.37 0.66 80.98 10.98 35.54
S.D. 2.36 0.78 1.85 0.26 2147 3.19 10.50
Pre-hibernating No. 10 10 10 10 10 10 10
(Autumn) Mean 9.32 3.30 6.02 1.09 115.08 12.88 4895
S.D. 2.51 0.50 2.00 0.61 55.78 4.34 19.55
Hibernating No. 10 10 10 10 10 10 10
(Winter) Mean 7.99 2.70 5.30 0.51 73.32 8.26 28.13
S.D. 2.26 0.78 1.54 0.09 18.43 237 7.62
Post-hibernating ~ No. 20 20 20 20 20 20 20
(Spring) Mean 373 1.03 2.70 0.40 229.35 7.37 0
S.D. 1.50 0.34 0.64 0.03 85.45 2.13 0

No., Number of animals; S. D., Standard Deviation

i+ 1.95+0.20 mg/ml, BEEHAA = 0.69+0. 17
mg/ml& 2 s}sgleh. Globulindh-f2k-& (HEHEA
of] 1.65+0.86 mg/mlo] o 1. & A i+ 1.63+0.
59 mg/mlslel] v)dhed, LRI 0.80+0.38 mg/
mle &4 s] A= g o BEEMA = Ads] 5
7=l o] 2.86+1.44 mg/mlo|gic}. A/G ratio=
iEEN RS 1.3840.630] 91, MEEHA] 1.54+0.
16, %ERHAo = 2.70+1.25, %EEH+= 0.29%0.
130] 90 e}. Glucosedh ek iEB)iificll 64.80%5.
60 mg/mlela] ulal Aol = 22 F7HE B
85.91+24. 36 mg/mlo] ¢ 1, ZfRHH = 80.88+
23.27 mg/ml, 58 Hfoll = 66.4+10.43 mg/mlE

IHEN ol o] 2glvt, Calciume| ok iHEHH
ol 24.63+8.95 mg/mlo] g, & Afell = 26.42
+6.27 mg/micle] »|dle] IRl AL A
= 72+ 8. 70+3. 14 mg/ml, 3.86+0.90 mg/ml&
A FA% #F4E ®olx gllel. Ureagh-f-aF&-
BN 18.27+7.42 mg/ml, & AHHo 20.30%
7.31 mg/ml 18] 2 ZER#A= 17.39+8. 21 mg/ml
o] fi=ull wldto] BEEM A= HEE = ek
Ao AHAgkistrodon halys brevicaudus Stejne-
ger)2| mMi&{%

B Aol 4fg3 AR ZRIBEW S MK
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Fig. 1. Serum components changes of the each animals under seasonal condition. (Total protein, Albumin, Globu-
lin, A/G ratio)
*E: Eel F: Frog S: Snake G: Ground squirrel

52 W3ls Z33 7ol & Total proteind-f 9z, 7BARHA = 1.98+0.34 mg/ml, ZZERHAN
aFo FEENHAC] 2.60+0.56 mg/mlglu] ®|dked ¥ = 2.1340.47 mg/ml, EEHAA 1.03+0.370] 4
AR = Abebs] S71slo] 4.2941.09 mg/ml  t©}. Globulindf-2k-& H3lst Alsle] HEHHH
ol m, ZMEH = 4.65+1.67 mg/mle]gdel.  1.60£0.32 mg/mlls] =]ske] &AM 2,31+
BEEMO = 5.2941.23 mg/mlel] o231 glr}.  1.08 mg/mlZ Zrsbgm, &RE = 2.52+1.
albumingh-F2F- (EEHAC 1.0010.38 mg/mle] 37 mg/ml, 52EEHA) = 4.27+1.83 mg/ml2 3 7]
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Fig. 2. Serum Urea changes of the each hibernating animals under seasonal condition.

*E: Eel F: Frog S: Snake G: Ground squirrel

| S7kskd ek Glucoseqhf-2k-2 BN 21. 20
£7.23 mg/ml, %R 2.15248.31 mg/mlz
A & syl glglel. Calciuméh-geks w3)o}
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88+4.34 mg/mlo] gl o= [E&EHHA7} 10.98+3.19
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Fig. 3. Serum Glucose changes of the each hibermating animals under seasonal condition.*E: Eel F: Frog S: Snake

G: Ground squirrel
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Studies on the Blood Pictures of Hibernating Animals
Young Bok Rho (Dept. of Biology, College of Natural Science, Chosun University,
Kwangdu 501-140, Korea)

In order to the biochemical change of the serological components of hibemating animals, eels
(Anguilla japonica Temminck et Schlegel), frogs (Rana nigromaculata Hallowell), snakes (Agkistro-
don halys brevicaudus Stejneger), squirrels (Tamias striatus Linnaeus) which were collected
around Gwangju city and the Chunnam area were observed in accordance with the phases of
hibernation. The author described the hibernating cycle as active (June-July), prehibernating
(October-November), hibernating (December-January) and posthibernating phase (March-April).
The values of total protein, albumin, globulin, A/G ratio, calcium, glucose and urea were chiefly
investigated in their serum. The results are as following: Total protein was shown to be consider-
able in eels, frogs, snakes, squirrels and increased in prehibernation. Especially, the mean value
was high in sqirrels. Albumin values was increased during prehibemation. But a little decrease
was shown during hibernating and an outstanding decrease during posthibernation. The globulin
value increased considerably during prehibemation but decreased a little during hibernation
phase. Changes of urea were shown to be considerable according to the stage of each hiberna-
tion. A little increase was shown during prehibemation and decrease during hibernating stage. but
urea was not found in posthibernation in any experimental animals. The glucose value was
generally decreased during prehibernation. An extremely little increase in glucose was shown
during hibernation (hypoglycemia). All hibernating values except those for squirrels in spring
posthibernating phase were at almost the same level. The calcium value was shown to be
considerable during prehibernation in comparison with active phase. The same level of decrease
was represented in all kinds of animals and continued at the stage of posthibernation.



