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Table 1. Mortality and Signs in Experimentally Electrized Mice

Potential of | Amount of |Duration of | Mortality of
Path of Current Current Current Current Mice Signs
(Volts) |(Milliamperes) | (Seconds) |Electrized(%)
r Mouth 30 30> 5 5/5 (100D Tetanic spasm without alar-
| ] 20 20> 5 5/5 (100) | ming signs.
Anus 10 10> 5 4/5 (80D
ju%c ‘ Mouth 30 10> 5 5/5 (100D Tetanic spasm without alar-
é I 20 10> 5 4/5 (80) | ming signs
'g ‘ Anterior limb 10 10> 5 3/5 (60D
5 |
Mouth 30 10> 5 5/5 (100D Tetanic spasm without alarm-
] 20 10> 5 5/5 (100) | ing signs.
Posterior limb 10 10> 5 2/5 (40) J
| Anterior limb 100 10> 15 5/5 (100D Alarming signs and epileptif-
I 80 10> 15 3/5 (60) | orm attack without tetanic spa-
| Anterior limb 60 10> 15 3/5 (60) | sm.
3 ) 10> 15 2/5 (40D
(Symmetrical line)
20 10> 15 0/5 (0
& @
P Anterior limb I 100 10>~ 15 5/5 (100D Alarming signs and epileptif-
_? I ’ 80 10> 15 3/5 (60) | orm attack without tetanic spa-
£ | Posterior limb 60 10> 15 2/5 (40) , sm.
= (Diagonal line) 40 10> 15 0/5 (0
Anterior limb 100 10> 15 1/5 (20) = Alarming signs and epileptif-
I 80 10> 15 1/5 (20> | orm attack without tetanic spa.
Posterior limb 60 10> 15 0/5 (0> |sm
(Unilateral line) 40 10> 15 0/5 (0
Posterior limb | 120 10> 30 0/5 (@ | Alarming signs and epileptifo.
§° I 100 10> 30 0/5 (O | rm attack without tatanic spasm.
g Posterior limb 80 10> 30 0/5 (0D - Elcetric burns at the site of
_c§ 60 10> 30 /5 (0D | electrode contact and paralysis
E (Symmetrical line) 40 10> 30 0/5 (0) | of posterior part of body at 120
20 10> 30 0/5 (0) | volts,
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Table 4. Changes in Volume of Serum Protein Fraction Following Electrization, on Sym.
metrical Line of Posterior Limbs at A.C. 60 V, 10mA>, to Mice

;:m:j:w 0 (Control) 2 I 5 10 20
Range 5.1 ~7.0 4.5~6.6 5.8~6.8 5.9~6.7 5.4~6.4
Serum Protein, | Mean & S.D. 6.02+0.73  5.7+1.01 6.2840.50  6.18+0.31  5.98+0.36
t t=0.51 t=0.65 t=0.37 t=0.12
Albumin/ Range 1.04~1.71 0.71~1.14 0.96~1.37 0.70~1.37 0.87~1.40
globulin ratio Mean & S.D. 1.34+0.27 0.934-0.17 1.122+0.16 1.050.26 1.04%0.22
t t=2.88* t=1.60 t=1.73 t=1.94
Range 2.94~4.42 1.87~3.36 2.85~3.59 2,43~3.66 2.51~3.56
Albumin Mean & S.D. 3.442+0.66 2.75£0.64 3.31%+0.34 3.13%0.51 3.03+£0.38
t t=1.67 t=0.41 t=0.84 t=1.21
N Range 2.14~2.94 2.37~3.49 2.62~3.34 2.58~3.47 2.54~3.42
Globulin, total | Mean & S.D. 2.58+0.29 2.9520.46 2.97+0.27 3.05+0.32 2.95%0.32
t t=1.50 t=2.32% t=2.43% t=1.93
Range 0.16~0.38 0.21~0.58 0.33~0.50 0.30~0.62 0.34~0.70
«.Globulin Mean & S.D. 0.27+0.09 0.38+0.15 0.41+0.08 0.49%0.13 0.44%0.15
t t=1.45 t=2.57* t£3.23* t=2.21
Range 0.48~0.70  0.47~1.05 0.33~0.87  0.58~1.00 0.67~0.84
$-Globulin Mean & S.D 0.60-£0.09 0.71+0.23 0.70:0.23 0.75£0.19 0.75%0.08
t t=1.03 t=0.9 t=1.68 t=2.87*
Range 1.32~1.94 1.35~2.47 1.60~2,01 1.53~2.13 1.52~1.89
7-Globulin Mean & S.D. 1.72+0.25  1.85=%0.34 1.8740.17  1.81:0.28 1.7640.14
t t=0.73 t=1.16 t=0.54 t=0.32
n=5 .. D.F=2(n—1)=8, t3=2.31=Po.05, ts=3.36=Po.0y **...P<0.01 *...P<(0.05
Table 5. Effect of Electrization on the Pathogenesis of E. coli Experimentally Infected Mice
Treatment 10 mice of 1 group died after day of inoculation Mt()l%a)lity
Electrized without inoculation (control) O 0O O OO0 OO0 0O 0
Inoculated without electrization (control) *O O ® @ ® O O O O 60
Inoculated simultaneously with electrization ONONONONONGEOEONOING 80
Inoculated at 2hrs. after electrization OONOIONONOINC IOIOINS) 80
Inoculated at 20hrs. after electrization DEONOIONONOIO OGNS 40

* ] means mouse was died after first day of inoculation.
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Fig. 1. Changes in number of leukocytes following
electrization to mice.
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Afel] F3be] 53 kH z%%‘-é‘r g Al AljE A
o & %f’ﬂ 71 4+ auA e, 295
of ol Zxizdme f‘i?aoﬂ vi? FEA 2 Aol
Zl%rw‘f—‘i- 449 FAZzA vz st '5}%
st AgFE o) &4¥ AYE A gkl
A9 AR AR ARE FFARY 2FF5FE *‘17&
W AF5E FAde A2 A4S S ARR
gz om® Ad AL de AY o] A2 FA
o 7148 Aolvh. Argke] A4l gleiA A.C. 40 volts
Ao A E 0.1ampere o] o] T EFF 59 Al A 3
A 2l E Feln 4¥A U, ke wEkake
Bo) A Atele] AFo] FE ASole Ao
400 ohms & E=744] ®elA 4= vk s & 4 gvh. 9]
Aol A Eod w929 A v 22 FYE F
St A2 olAE £} 0.01A 0] st A= 5~15
&719 ZRew ARAA} B ole FEd ot
A H&AA TR Aol b 9lA A"k o] Bk zhal
AL o] 2A FEE AR AASd. He Al
4 EabA gL AR & A FARY ARAAE
120 volts 30&7k8] ZARAAE FAAE dejvihal &

rIr mim o

ol_o.va 100 volts el alell A & A7 Shato]h FHFE W
712 gurh. A 1 FAA mEubel o] okF x| 7] 2o
elA =k 100 volts ZHAell A 0.01 Aolglekn s
g2 10000 ohms 2 A 4k=]=] o] 7 %ol 5] EAHE
deidte of AR zhAddl A WA ste A% At
v} H=C?R/4, 187 (H &= gram calories per second,
Cx A7 ampere, R+ 2§ ohm)yd o2 oo A
5 0.24 gram calories per second 24 15&7+8] 7ZhAl
L 2AE 3] dEE gl Akl ek, ol d
AP A ZANA nh26] A stress T f-0EE A
TAlE #ATFA AR 2 gl A 100 volts o3t 15
27k8 Al AAsE AL €A s o] A=
9] A A SE3L alarm reaction ¢] o &2 el
Ao A A Fxe] F= el

ZH stress O] AHAS] YA : 7+ -& stressor
o] &34l = AL ARE I AR Al 2‘:?1‘ A
EPoA 7 W go] stress 38 Wl sk QA
ed A ZAeAl 5l Zelvh. A F e stress “&3-9-
EAY FEE gL 7 Aoz s R
9] A2 Gvzlor oo Wil HASAY £
Z 913k corticosteroids & lEZ /bl F1gx Ao
kS "—L}?‘P‘]T— PeD, o] A4 DA #3527
o AL vhLdl g Asl 2 "l e glel A
&3 AHAH4L stress yk-g4Fo] vhelylos ZAR 2
S dAHA PEUTE AP 254 20V
ol A 100V7R]S Abele]l A A a-& delsld-gal &
fwizhale] oFAql Apolsb velbAl @& oAl Hdl
thool& M ow i Fal ‘L ALSo] stressor 24
&% 4 o Al ='dbd I o4 ApSe] 2
A2 FEAY Z-§(stress yh-§)-g FUA3 oz
Qoidrte A FASE AR A= stress -
& A dosl7]l HAMA =k g stressor & k&
aAse 4 T AolA ety AeE doA
4 9= A stressor § W JhEke Aol A& =
Adte F& el ohdrt AR = Aol

ZHH stress Off UM YT EE : stresso] gl
A9 A kel vl oAl Ao g g

p{m

Ju oft

8 Fola weriAle wAx G BAAAE Tl
A4l o] Eo] glot. 1%01]5 2753 stress yk2-9] @
ol]/lg-

& Folnte} A3} ‘Q_’d g AL skl 3l
Az a2 vehdd o]Z & ’75‘/‘]; i
globulmcﬂ_ 7-globulin 4] oiu'%‘ql o3 &

£ ANE AAA Sk o] 449 7%-"1@’.]‘1 v
A F 5~104 7ol globulin o gl F7hAb Al
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o9 o] 2 254 a-globulin ¢
B-globulin &) Fsbell A <33 A

Skt A=
Z9ko ] 7r-globulin

& wste 43T 5 gdoisk
o]} e Aduke g stressul-Zo] Eo]ule]s] R
e oA gEua g d Fe dE Allw 2

o] F 2 A & stress ub-goll glolAl A AFd AR F
o] uke] 7ol =3 5{3:°43P‘~‘- i shAl 2] kY £4
o] gleke A4 wFolth. ol & vhel AWH E
coli EAGAANE A H 1 EM .

7R F a-globuling] & g9le Stz Vel AL
Foigle FT8 Bkt delzlont o8 25} T
o obd FEHE o4 1 9% AT 471 g

OrRAL] E. coli ZEHU| DX &H stress 2| HE:
2EFH & A A g o] o A& HeEzle
FEl e v R e delvh. e o] 47 A
2 31w Feld] e A @R o A% TR
s & W] vehta gk & sk SA6l E
coli B AZY T AL s 2r} ZAHE A7
(AAF 24706 TAFE & Toll glelAds 284 °J_
Felo) o] # A AFTEHAE 602010 52 o
AgE VheRda gluk, olol= w2 zhA stress OI]
g g = I% o] Ao r Ey 2 ojARE
T ANGERAF 20474 THEFE T T Y
A4 A %% ﬂl*]—%(tl(l%)% 2olx glef. A=}
9 A% AR 2ARF AF T delAE Folukelr
el BAEE Yot zgvo] 24 F4R Al 3
4 A9 F FdFd Aoz A= 2y AR
3 FAd AT To QAT FLT L AL
= Vel o] ohge A4 A stressyh sFE A
w ol s}4) 2= corticosteroids 9] o 3F-g- ubol L3 7
Aol ofn] Az 7Fo] 4R AL o] ohd
7 AL, A 2047 Fol FERE T 1A
HAge] 1A vt A4 W FESE 424
2R 20 Z2Febd Qa2 o] FAoew IES
A 718l v o] AlAle s 2 mAalsHe] BAE
Ha FAld =TT oA 29 £43 Fo]l AT B
Ao 24 A9 stress lymphocyte 2l Ee] ¢ A= A4
dstil 224 A8 Assl obdrt A=, 2
At = o]9 9 & a9 AAE FAYR & gt
o] AP AL wkekle] A stress & 7HEE Aolgle
gt upelzre] ubE-3Y stress & s}Sbe] A}
A8 A7 g Aoz zEgd.

@

G A
R

# 2

nh-9- 2ol stress Wb EAAS d= 44T 48
A Ay At A stress & A4 wH-29
Yoial 2 A \—,].u_q 2Ee gadts g gbA) stress
€ 71 F AJE 2ElEte E cdi & AFHS AT
A= o;] ajz] e 7ZrA] stress & o & sabd)
At gk e AsE dgleh

1. A8A £ 60cps?) ACE Adoz 3ld F9

A8 AAARZZ 20~100 volts (A2 10mA o]
ab), 30&7k oW g AL ARAA, AN me F

Z wra o] olgde] glo] mp$-2o] stress ub-2-& Hur

()
4=
T 4+ 99

VA5 R erokok A/G e 47 W globulin®
we TS & F Ay

= globulin & el glof
AT & 4 Ak

4, ZAAvp2o E. coli & A FE Az v 3iA—A
EFHZTINAE 60%, FAZA—RTT 3 24 2
AZF( A 29 zha-S0]) ETAAE 47 80
% 2B I A 204 (Y A 24 3 EA S-S
71) AEFANAE 40%2 A= Velyith. & stress

k29 A7le] weld AFFAEY A4 =2 A
Aell kel g wlAS gUvke HAE dAl Hd
.

87| o] AL ERA AFR dTREF 9
A4 Fesglen AN gk Ad A ""/‘T‘t’] A
okeld] Yz ARA LAY AFE 2doez X
& w-3uvl. o] RBdlAl Zo] At Eé— 49U
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Effect of Experimental Electrization Stress on the Pathogenesis of
Escherichia coli in Mice

Bang Whan Lee, D.V.M., Ph.D.

Department of Veterinary Medicine
Seoul Municipal College of Agriculture

Abstract

A hypothesis that is a stress condition in animal may cause either enhancement or reduction of the
host resistance against microbial infection was experimentally studied. Among of many processes for
stress formation an experiemtntal electrization in mice was devised, on the bases of blood picture
analysis, and studied the effect of experimental electrization of mice on E. coll infection. The results
obtained were as follows.

1. Electrization with ordinary current, A.C. 60 cps., on the path of symmetrical line of both posterior
limbs at 20 to 100 volts (less than 10 mA) for 15 to 30 seconds was able to induce a stress reaction
in blood pattern without showing any dangers of electrocution, electric burns and other residual signs,
and no correlation between blood pattern of the reaction and an amount of current between 20 to
100 volts was observed. As the electrodes, two of 21 guage hypodermic needles were used, when the
electrization each of them were inserted into the center of toe tissue of the both legs.

2. Serum protein fractions following the experimental electrization showed a tendency of a low A/G
ratio and a high value of a-globulin.

3. In the studies on the effect of electrical stress on the pathogenesis of E. coli in mice, a group
in which a simultaneous electrization and infection, and a group infected two hours after electrization
showed 80 per cent mortality. On the other hand, infection after 20 hours electrization and control

groups showed their mortality of 40 and 60 per cent respectively.
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