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Acute and Subacute Oral Toxicity of HELIKIT™ in Rats

Chang Jong Kim, Chul Hyung Cho, Hyun Ho Choi,
Sang Soo Sim and Jeong Rye Kim*

Division of Pathophysiology, College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
*Department of Anatomical Pathology, Korean Veterans Hospital, Seoul 134-061, Korea

Abstracts— Acute and subacute oral toxicity of HELIKIT™ (®C-urea) were carried out in Sprague-Daw-
ley rats of both sex. The toxicity of HELIKIT™ was compared with urea (“C-urea which is used for con~
trol). In acute toxicity studies, we daily examined number of deaths, clinical signs, body weights and
pathological examination for 14 days after single oral administration of HELIKIT or urea ( “C-urea) at a
dose of 5000 mg/kg. The subacute oral toxicity was investigated in Sprague-Dawley rats treated with
HELIKIT™ at a dose of 40, 200 and 1.000 mg/kg/day or *C-urea at a dose of 1.000 mg/kg/day for 4
weeks. In acute toxicity studies, HELUKIT™ and urea did not show any toxic effect in rats and oral LDs
value was over 5.000 mg/kg in rats. In subacute toxicity studies. no death occured and no drugrelated
changes were found in clinical observations: body weight, food consumption, opthalmoscopy. auditory
test. urinalysis, hematology. blood chemistry. gross pathological examination or organ weight between
HELIKIT™, urea and control groups. In histopathological examinations, the slight thickening of mucosa
of the limiting ridge in the stomach was noted in the animals treated with HELIKIT™ at a dose of 1,000
mg/kg/day and also the changes in urea group at a dose of 1.000 mg/kg/day was found. but all of
these changes in the stomach regressed after withdrawal of the lest article for 2 weeks and reversibility
of the effect was revealed, These results indicale that the non toxic dose level of HELIKIT™ was 1,000
mg/kg/day in the 4 weeks-repeated dose study. suggesting that the substitution of “C for carbon in
urea molecule has no effect on the toxicity of urea and changes in stomach are reversible.

Keywords [ | HELIKIT ("C-urea), acute and subacute toxicity, reversible changes of stomach.
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KIT(®C-urea)= 7h4che] Isodiagnostika Institute
oA A WA B AES AL, urea(C-
urea)¥ Sigmarl AES AFSIIATH AlEEZLS WY
FALE SR =mo AMEElglen, RoEH3E 10
mi/kgAF o2 sttt AlHEALE 134 FAPIE 3
F AT8 554 AFHHIEE o831 A FrFeiE
et

Al SE U AR
AEEE - AT AdE SPR(EEHUA

kol oF 13U UG AN ARSEle] Hd -
IR F Aol ARSI Al WelE viF
Aol Bl AL 125~130 g, AL 120~
125 g 0| om, WHERA Ao X FoA] o] U
T 2AL 125~130 g, YHE 125~130 g 010t}

ARBZAH - AgTrEe Fduga oshyst 2 ¢
gy HAAPTELANA AABIRe, AlgEe
L5 23+2°C, AUl$E 60+£2%, 37185 13~153)/
Az, 27 1Y 12A7HeA TA~QF TA) o 43
3l 2153t B8 8134 metabolic cageol ¥
vy pgsta, SAETE nALR(FYANR
JyFelFA AL Hit) 2 SR ddd £
B AT Ro] HHSEE st

=8| - &3} 77 AZEv e BgE #3 of
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dloy F2kel 2 FE-elE AA)sn)
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SIS EHAIY ~ T3 Helikit 2 Muhz2d
9l wAE AF kg 5000 mgl. g &1, o= gt
T 2F 107H & AR AlEEAE o 1643 A
AAZ g FEA IHEHE S ol &3dle] HF o ¢
A ATEIsIrh, AR T 3A1 R A7 e
ok AT Bl 1497te R sh9lar, Bol A
o= 6AIZES Baetsar, D15 31F 23)(Fdol=
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47T 847 5000 mg/kgHEE BFFAs A E F-
sston, wl= AFejREaAH(FDA)NA “C-
urea] FalaFo] 2475 mg/kgAlFolgln 422 WA
e bt olFAHATE AP 1000 mg/
kgAlFS HugFr oz AYsigen] FH 52 3749
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71l FAHEFFHTF(EE Fofdle vl =E
gte] F 53-8 AASHT 4570 B35 B EE(
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Mg, 3 F AFFY R AHFastell 20413t
E AFec}. Az 4NN g o] &5t WP o}
22419, urobilinogen, pH, &, AEA, X5,
28| v]E, bilirubin(el4 AMES =74 AJlEHA,
N-Multistix™ SG-L : 9 vlo]d - 4FF23)A}),
Az HALE HAEIAT 7]dA 204t E o]
£5te] EF, 7HE$ 2 92 HAZFESAEH)E FAE
At

HStE AL - FA7|t R FEVRF FE TS E
4 A= AGRE SEEEHeF 16817 A7)
1, FEE dduiF el AFAE vt fEE L, B
Ewo 2R 8- 1A(7.5% EDTA-2K) 35 AdH
(Vacutainer™ : Bechon Dickinson Vacutainer
Systemes Europe, England)ell &3] A8 -74(H
71481838173 &9), hemoglobulin®(cyanomethohe-
moglobulin'dl), hematocritX (&7 2 HuH P+
438 2E), HaRE LA (A7 |AgHsEY), 3
FHYTE M A (hemogloburin® 2 hematocrit3)
2RE AE), 285 71AENEER), HET
ANAFAFAEY) (o] AFEAEA Cell-Dyne
3000 : Abbot Co.). B4 (Brechery) ® W3
B8 (May-Giemsa# 2 H)2 ZA31A Tt o|w 3.8%
sodium citrateZ A dtd AL FAHE (3000
rpm, 1087h3Ee A& 84S o83l prothrom-
bin time(Grodo¥), #43H+E  thromboplastin
time(Grodo¥) % prothrombin#(thromboplastin
H) (014 HHg 2584 (Coag-A-Mate-RA4
Instrumentation Laboratoy) 2 &3t}

HYHSEHAL - HNstA HAA S Zo] BuiA
WozRE] Al heparindz] S YHE
(3.000 rpm, 10&)3te] EA-& o] AST, ALT ¥
LDH(e)% UV rate®, AF&¥44=], CHI6 : Texas
International INC.)E &A3}x, Unx] F-Ae
& 422 (3,000 rpm, 108)ste] S Am, AL~
P(Bessey-Lowrys), total cholesterol(CEH-COD-

PODH), triglyceride(GK-GPO-PODH), phosphol-
ipid(GK-GPO-PODH), total bilirubin(azobarbin
), 3 (Hexokinase PDH), urea-nitrogen(Urea~
se-GLDH®), creatine(Jaffe’), UEE £ Z&, 94
(o]4 ol Add=d) ZE(OCPCH), 71 (Mo-
lybdenic acid ¥) ¥ FHA (BiuretH) (¢4 UV
rated, AEEAEA Monach : Instrumentation
Laboratory) 2 2431t}

Ha S XAl - APF HEES Wste] XA
I AN A7) He] o FRFE St o gt
3 o, seA], AP (A 2R E 23D, el (s

-, B, A, FJo1BAERD, P v A
2 BA AL da, A8, 4 2 S HEska
NBEHFE SAT A, FHTY AAF AFo2HH A
% 100 goll g AlFHS g 1en M4, F
FAA, T, 71 A AR, 9, AolAR T,
3, WA A% A%, A%, AR, AR
A st AaA, A, 74, 97 A A7, Bar-
tad, & 2 THEFSE - dED), dET 2 71E SAF
ot Y (+E, A4 B A% 16)E A& Ak
10% E=ntdlol] 1133 3 paraffinel et 5
T3 3| Eol A St Helikit 1,000 mg/kgs
o ¥ mafdiy] A - 229 A¥E hema-
toxylin-eosin(H - E) g4438l2 A 4340t

2 1

CIS|ER0{AIE

AP2HALSE - Helikit 5000 mg/kg 2 x4 5000
mg/kgS o FF TS W 2FF7A AP
FEo] YATHTable I-1).

QIHIAMER — Helikit 5000 mg/kg 2 x4 5000
mg/kge o5 dFd BAYE o 25/ dx22F
ch& Advbdele) Biskyt A gt

M= U MH2F - Helikit 5000 mg/kg ¥ =4

Table I-1— Mortality in a single dose toxicity of Helikit or urea in rats

Dose Number of . Lethal dose
Sex Group (mg/kg) animals Mortality (mg/kg)
Helikit 5000 10 0/10 »5000
Male Urea 5000 10 0/10 Y5000
Helikit 5000 10 0/10 >5000
Female Urea 5000 10 0/10 Y5000
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Male

Body Weight

Female
——Control
—@—Hiatikit 5000mo/kg
—d— Urea S000MGfhg

° 3 § ] 12 14

Day

Fig. 1 — Body weight in rats treated orally with Helikit
or urea.

Food consumption
(g/rat/day)

30

Male

Female

~—4—conrrol
—@— Helikit 5000mg/kg
—ir— Urea 5000mg/ka

o
° 7 14
Day

Fig. 2— Food consumption in rats treated orally with
Helikit or urea.

5000 mg/kgg & AFol FAgES o 257714 iz
T3 T2 7|3 whak AlF 2 A FH e Wikt ek
A °}91E}(Figs 1&2).
- Helikit 5000 mg/kg 2 x4 5000 mg/kg
s ‘%}-’F 3o Bty 2575 FH0E o 57187
o]

% olako] LRI ekt
E&AF - Helikit 5000 mg'kg 2 =4 5000 mg/
keS o4 BF0] Folsin 255 wAAllA 718
gk o] 4ko] UrE ] QSIH(Table 1-2).
MM AR

Helikit 40, 200, 1000 mg/kg ¥ 2 1000 mg/
kegS 7+zt ol 13)4) 45F7te] HhE Bod7) 7k ) 257k
2] 3 B700M B e ohg3 2ok

QUMEN - Fo7|7 9 35 7] 7k Helikit E =4
FojoflA] Fobol 71t Ertar QIAEE ARkdEle
W7 A edoket.

MBS - Fo712F 2 3 E7]30el Helikit ® =4
FolFo A Foof 7]lERutn IAE = AFWsrt
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YehA] gtk (Fig. 3).

MY - 97|17 2 3Bz Helikit ¥ =4
FolrollA] Fooll ZIQIE AT AAHE SAAHHF
o] W37} Vel tA] 9okch(Fig. 4).

ORIt Al - Fo7|7F © 3]E7) el Helikit 2
S FoFolA] Fofel ZIRIEAT T AAEHE
87 o]/go] L}EMXI ATt

YAl - 477 9 R4 F ARl A Helikit 2
=4 -Er&iiLOM Fobo)| ZiQlE ATk AAEHE A7}
o] & YERA] gdsttt.

SHAL - 4T B RAE 9 25 35
At A Helikit @ sxd Foftoll A ol o 2o+
WEH Fofol] VAT AAHE =AM &
7)&hgket Wslyh e A etth(Table 111 2 11-2).

Foll 248

ke

AR AAL

B0HEFA| - Helikit 200 mg/kgFol72] T3l
A efzhe] W& AT Al o S dasdol 9
o, dAdME FJ4%le M7t ATt wast
Sl 27} vl abAE Helikit Foiwoll A ofzke] W)
a9 wsglolg= Er|Ertet wisly} ISR
St (Table 1II-1).

B|B/BTA| - Helikit 200 mg/kgFolEe] <7 3l
FollA et $H7)F vlEo] ozt AstE ot
GAA M= Freld gl M7t It Table I11-2).

T niFoToME 2RdM EHYsTTHE

ol AeHA e, M e KU Wt 13l
th ojobzte] Mg Fot S UY|F R FHHAZTT 4
&5 ALt iz a s By v S7)Ene A
317 UEhA] ekstt

EYSEEZAL

BH{ERA| - Helikit 200 mg/kgFA T4 =3l
A ALPEA 9] Ha 4 4Zlel A LDHEA o a7t
ARNoY B3 Aol UUTH w49} B ET
# v w3l Helikit FolollA ALP ¥ LDH &4
o} wiglole)= EV|¥Tet Wyt QA A Futh
(Table IV-1).

FH ik FATdME SR viustd &
718wk ¥shr} @124 5% gkt

B/EZA| - Helikit Fo79 £3 #FHNA
AST % LDHEA ] A7t ot 1 9+ fo4
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300

Body Weight

250

200

150

s Contro! Omg/kg
—@— Helikit 40mg/kg
- Helikit 200mg/kQ
——g—Helikit 1000mg/kg
«~fl— Urea 1000mg/kg

Female

Administration Recovery

I 1 1 1 1 1 1 1 1 ) p—— I 2 1 I pm—

3 6 9 12 15 18 21 24 28 1 3 6 9 12 14
Day

Fig. 3— Body weight in rats treated orally with Helikit or urea for 4 weeks.

Food Consumption

a0

Control Omg/kg

35 —)—-Helikit 40mo/kg

30

25 r

~—dk— Helikit 200mg/kg

@ Helikit 1000mg/ko
~fl— Urea 1000mg/kg

W

20 e
15 ¥
Female
10 +
5T Administration Recovery
0 | 1 1 L ] ] ) J
0 7 14 21 28 1 7 14
Day
Fig. 4. Food consumption in rats treated orally with Helikit or urea for 4 weeks.
AE 2o & 2l2d = gt (Table IV-2). A vehdonl o5& iAo JvkE) $HH
BT £330l A HX| 9] g 20f) o] Q= o)A
2 Zojkar 1A= o] gl
RHEZA| - HelikitFod ol AE M4 4235 BHERA|l - Helikit 2 =i T ZFAA 79
9 3220 2 herniation® o] Y+ Aol 200 mg/kg AQlE 2ol & 1algt 4= gl

Foigte] 23 1), Ao AFs (WF5A)7F 200 #
1000 mg/kgFATe] A 1dA FFHAR, FA WisE

o ~%3 (H

Vol. 43, No.

Z4d)°] 200 mg/kgFe] A 14l FHEBRAl - Helikit € &AFd3e ZE 377t
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Table IV-1— Blood biochemical findings in male and female rats treated orally with Helikit or urea for 4 weeks

Total bi- Total Al-
Group s b AST ALT AlP LDH : . .
Sex n lirubin Protein bumin A/G ratio
Dose(mg/kg) (mg/dD) (TU/L) (IU/L)  (IU/L) (IU/L) {&/mD  (g/mi)
Control - 10 0.10+0.01° 524476 36.4+84 178+35 1954+354 7.6+0.4 3.4+0.5 0.81+0.05
Helikit, 40 10 0.15£0.01 54.2495 34.5+8.7 165+48 175.5+30.6 7.6+0.53.6+0.2 0.90+0.04
Male  Helikit 200 10 0.10£0.02 55.4+99 35.6+95 188+55 200.3+36.6 7.3:£0.6 3.5+0.3 0.92+0.02
Helikit 1000 10 0.15:0.01 48.6+8.7 37.2+9.2 164+43* 198.7+35.7 7.8+£0.53.5+0.5 0.81+0.05
Urea 1000 10  0.10+0.03 47.8+9.5 36.7£7.7 175+45 192.6+29.9 7.840.6 3.5+0.4 0.81+0.06
Control - 10 0.10£0.01 554+84 37.4+9.63 1656+33 203.4+457 7.4%0.5 3.5+0.4 0.90+0.06
Helikit 40 10 0.20£0.02 49.2+89 4.2+7.63 158+43 196.7+34.3 7.5+0.6 3.4+0.3 0.83+0.04
Female Helikit 200 10 0.15+0.01 55.4+9.7 554873 162+42 195.8435.7 7.3+£0.8 3.5+0.5 0.92+0.05
Helikit 1000 10 0.10:0.03 48.6+8.7* 6.7£7.53 16852 190.6+45.2* 7.6+0.6 3.640.4 0.90+0.07
Urea 1000 10 0.15=0.02 49.8+75 59487 165446 199.4+351 7.62+0.5 3.5+0.6 0.85+0.08
* Mean+S.D.
*p€0.05, Significant difference from control.
Table IV-1— Continued
Total , Creat- Uric .
Glucose  Chol Trigly BUN tine acid Na K Ca Cl Inorganic
(@/mD  (mg/dy (mg/dD (mg/dD) (mg/d) (mg/dn ®EW/D (mEq/) (mEq/D) (mEq/D) Plmg/dl)
123115 54.2+£13.2 42.3+8.9 13.1£09 06+0.1 3.3+0.3 1445+0.8 4.7+0.3 9.3+£04 111.6+1.21 9.0+0.5
131413 55.5+11.4 41.6+£7.8 125+1.2 05+0.1 4.5+0.4 143.6+09 46+04 9.3+0.2 10.4+091 89+06
126+12 4994125 39.6+6.7 144%x1.5 06+0.1 29+0.7 144.0+1.1 47403 92+04 11.3+1.11 9.1+04
11715 51.7£10.0 40.1+7.7 12.8+0.9 0.5+0.1 4.2%0.2 143.8+1.0 4.7£0.2 9.1+05 11.0+1.41 9.2+05
125118 52.3+13.6 41.8+9.5 12.9+1.2 06+0.1 3.4+0.5 1442409 4.7+0.3 9.3+0.3 11.5+0.8 9.0+03
129+12 55.4+13.2 40.3£7.8 12514 06+0.1 4.1+05 143.9+1.0 46+0.3 9.2+0.3 113.3+1.0 9.1+03
134+18 54.6+13.2 39.5+8.5 13.2+x1.3 0.7+£0.2 4.2+06 144.2+0.8 4.7+0.2 9.3+£0.2 112.6+0.7 92+04
129414 52.7£13.2 39.9+7.6 13.5+1.5 0502 3.7+03 143.7£1.2 46+04 9.2+0.3 1132+12 9.1+05
124416 56.3113.2 40.0£6.9 12.1+1.1 0.6+0.2 3.9+0.3 143.8+1.1 45+0.3 9.1+04 113.1£1.3 9.2+04
129+19 55.7£13.2 9.6+8.8 12.3+1.3 06+0.3 3.7£04 143.5+1.0 4.7+0.3 92+0.43112.5+15 9.1+04

Table IV-2— Blood biochemical findings in male and female

treatment with Helikit or urea

rats after 2 week recovery period following 4 week

Group

Sex Dose(mg/kg)

Total bi-
lirubin

(mg/dD

AST
(1IU/L)

ALT
(TU/L)

AlP
(IU/L)

LDH
(Iu/L)

Total
Protein

(g/ml)

Albu-
min

(g/ml)

A/G ratio

- 10
40 10
200 10
1000 10

Control
Helikit
Helikit
Helikit

Male

Urea

1000 10

0.10£0.01” 47.3+6.2 33.6+7.5

0.10%0.02
0.15+0.01
0.10%0.02
0.10+0.01

45.6+8.6 36.6=8.8
459+7.8 35.8+84
40.7£6.9% 33.6+8.5

47.1x7.6

32.9+8.8

162437
155+39
168+46
161+33
157x42

167.3+41.3
165.6+33.5
160.3+37.7
158.9+39.6*
162.94+35.8

7.8%+0.6
7.7£0.8
7.5%£0.7
7.8+£0.6
7.6+0.7

3.5£0.6
3.5+04
3.4%+0.5
3.6+0.6
3.5+0.8

0.81+0.05
0.83+0.04
0.83%£0.02
0.86+0.05
0.85+0.06

Control
Helikit
Helikit
Helikit
Urea

Female

- 10
40 10
200 10
1000 10
1000 10

0.10%0.01
0.15%0.01
0.10+0.01
0.10£0.02
0.10£0.01

45.7+8.9
44.9+7.8
45.5+7.6
43.5+6.9
45.6+9.1

32.5%85
33.7+6.5
33.6+7.9
35.0£8.7
31.7£6.9

145+45
148+53
142+36
148+42
14632

164.7+45.7
176.5+45.3
165.5+34.6
170.6+47.6
166.7+55.5

7.5£0.6
7.6£0.7
7.5x£0.6
7.5£0.7
7.6x0.9

3.4%+0.9
3.5%0.6
3.6x0.7
3.5+0.6
3.6+£0.9

0.83+0.06
0.85+0.04
0.92£0.05*
0.88+:0.07
0.90+0.08

¥ Mean=*S.D.

* p<0.05, Significant difference from control.
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Table IV-2— Continued

Total . Creat- Uric .
Glucose 1 Trigly BUN tine acid Na K Ca Cl Inorganic
(g/ml) (mg/dl) (mg/dl) (mg/dl) (mg/dl)  (mg/dD (mEg/I) (mEq/1) (mEq/) (mEqg/D) P(mg/dD)
115418 55.5+15.5 45.7+6.7 12.6+1.2 0.5+0.1 3.9+04 143.5+09 4.6+04 88+05 1054+13 8.8+0.6
122+16 54.6+13.3 43.5+6.2 13.1£0.9 04+0.1 4.2+05 1426409 4.6+0.5 9.0£06 98.7x1.5 8705
124+14 50.5+17.6 39.6+8.7 13.5+09 0.6+0.1 3.9+0.6 143.7+1.3 4.7+0.7 8.9%=05 1101.3+1.3 9.0+0.5
119+17 55.4%+14.5 442+6.9 12.1£15 05+0.1 4.0+03 1442+1.2 463+0.3 89+04 104.7£1.5 89%0.3
121+16 56.2+14.8 425+78 12.7+1.3 0.5+01 3.9+04 143.8£0.8 4604 9.0x0.5 101.9+0.8 9.0x04
124+17 54.3+11.5 43.2+56 11.9+1.2 0.5£0.1 354104 146.7+1.3 4.6+0.5 8.7+04 109.2x15 84%04
126+14 55.1+124 41.5+74 12.2+14 0.6+0.2 3.6+05 144.5+09 4.7+0.4 8.8+0.3 1121+0.9 8.6=x0.5
131419 54.1+11.6 40.7£8.2 13.5+1.7 04+0.2 3.6+05 143.9+1.3 4.6+0.3 9.0+04 108.6+1.3 8.6+04
126+15 54.5+13.3 41.6+7.4 120+1.0 05+0.2 3.8+04 1453+1.0 46+04 88x04 1101x14 85+05
195+16 53.9+10.8 43.6+£7.5 12.2£1.2 05*+0.3 3.8£0.3 1445+1.1 46+05 87+05 109616 8.6+0.5

futzF3 Hwstd Er)gvhe dAsle g
(Table V-1, V-2).

B|BERA| - Helikit 40 mg/kg FoF92] £AH A
Mol MEA AEY 7Hav) Algij_ 200 mg/
kg Tl A Fale] HEAG AT F vt AU

v FReAME ol
(Table V-3, V-4).

e e R -

42| ZX| 5% 2 Al(Table 6, Photo, 1~3)
FHERAl - A(B)9 FAQ-T A Zngh vF
7} Helikit 1000 mg/kgFolx A 549k A7 14,

SAFAT £ 6deh R 24deld et
Helikit ¥ =2 FoJrztE vlashd wWste] s}
H153bel] &5k Apol 7t giSiTt.

EREBRMEEESE RSN EE R
% 4 gt

SEERA| - 912 THY LE v|Hol} ZHolA
oo ViEhEA] ghsleh.

L

BMSHAE

Helikit-g 5000 mg/kg %o = #AFd) 93] A%
ol A3 AP FEo] T = D, AT A
FHak g oA Fofel] ZiQlerhar Q1A Enke Wt
AAck E3F A 5000 mg/kgs Folgtd® 5E3 A
sk LpERA] @i, 1B wade) &2(("0)F
HEUA FCor B3t E TelFAA 9] FAof
AekS WA ke r 2 Helikit®] S4L maet A
o] goia Als vt whebA Helikit®] LDsXE 5000

m

¢

l
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mg/kgAlFol o2 HEA Edolet AlsEt

ojel zre AHFG7= Shuzo Okasaki®7t Bdh
OPC-198(*C-urea : Y& 2. 271A12P 2000 mg/kegAl
Z FoFolA Solgyigt G454 vl &gkt
= A"} 29431, B FDAZF *C-ureats 5000~6000
mg/kg FololA £ Uehix] eths 22% 2
Skt

OlgaSMAIE

Helikit Foiwoll= Foi7]t 2 3571308 T3t
Aol AE YSiar, E e, Al R As %
47 %A Helikiteh 7115 Avka A== Wg
7F Aict, FA717F FRA] b AL AZFAL
= §°“§}3474"} HAg st R YA}, 7B, F-
A 2 zA 5 At 2419 A Helikitell 7]
AEe W 1 EA gt

38 zwelstd Halol e Helikit 1000 mg/
kg9l ¢, & FF A A(B) AADE S v)F
7t Yyelgton} 38 ool A= e Qghet. o2 et
sk w4 1000 my/kgFA RN E 2L MER
Ehs AOE Hol maF @4E AT UAE A
g3t 2 A YEh e Aol oletes 2E Bol F
olebzre. Hutel n]F (thickening)® 9] ZA o
ZgkElo] VERaL, 22 e HENH S 2 A=
v 71eF A TR P e Hetells wshrh UeRgA
it E3 ff Aol de ANERE) e Wt
7} 9tk Helikit®} mafodol] ofs) fdd $9 A
e BE AX RS S/39 I3 YEhX
W o37)e| AFE kel kaL wheAd o @”J"ﬂ o| %
As7h RlaL, SA4H7HE 5 Wsh=
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Table VI— Histopathological findings in male and fe-
male rats treated orally with Helikit or
urea for 4 weeks

Stomach
Dose Thickening of mu-
Sex Group (mg/ n cosa in limiting
kg) - + +
Control - 10 10 - -
Helikit 40 10 10 - -
Male Helikit 200 10 10 - -
Helikit 1000 10 5 5 -
Urea 1000 10 4 6 -
Control - 10 10 - -
Helikit 40 10 10 - -
Female Helikit 200 10 10 - -
Helikit 1000 10 9 1 -
Urea 1000 10 8 2 -

— No remarkable change, £ Slight, +: Mild

Photo. 1— Stomach of control male rat. No remarkable
changes in the limmiting ridge (H & E stain,
X 40).

Photo. 2— Stomach of a male rat treated with Helikit
at a dose of 1000 mg/kg/day for 4 weeks.
Thickening of mucosa in the limiting ridge
is seen (H & E stain, x40).

Photo. 3— Stomach of a male rat treated with urea at a
dose of 1000 mg/kg/day for 4 weeks. Thick-
ening of mucosa in the limiting ridge is also
seen (H & E stain, x40).

itk Alg T

T3 YA AN vehd Mals 253719 3877k
FoFo g AAET, 3] HHEFHOE g Aste|r},
35717 T8 HAlA = Sl e) v wsle]
A gdE ug(53l), 9d3e ga(dR).
AST % LDHEA ] A3}, 94389 Z71 € A/G ra-
tiod] AzH(o]d BF AA), FAFFH] FTVHEA) 2
HASE A7 AAT 2 o]egt HElE Foiy)
Zr FEACE AYoR IEEE AOR Hol o]5L
A A5 Bsteta HzhEn ezl Wt
ks A] 9= Ao Wol Byl Waly} ohg)
I ARG

AT E HelikitFodw3 ¢old odF
9] ZAQ JeEh = M3jo| e 7| avtet ¥
QA=A ekt

olate] Amz wol Helikit2 3ol 457+ A7
TFo3 23 1000 mg/kg Fodol A 912 A
v ek Huke] v 7t Vebeh e oleidt o) ¥l
e AXFENA 55 F9 Hdg et oldle
Y EA37MY 53] B2} 5 88t ofdela AlR
At 2 AdolM Helikite) F5A%S 1000 mg/
kg/day olAfelzta Aehdtt dH 9o} WMalE na
T 22 AEZ QAHE Ho|BE niFo
BAaE UCE X @l BAAME 2lo]7} #19) i
Row oz}

kA0 Bao HEAYAR X8B3 Helikit(PC-
urea) = A EAE A2 A Helicobacter pyroli 7FQ ¢ 9|
& A3H4 2)oke] AREH 02 Breathing Test™ =

oo
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AANA] o] &IIAE E4do] gl AOR AlEH T, £
PCe QA Bk olel &48, ]Sl wadhe
sigEole o 1.0% A= 5] glof kg B2
2 Az s

4 B
- 9] SDA #F A Helikit(sedF B8 <t
AENLAE 83 UCmd) o) @3 TR 2 4F
R TR 2% 34 H ok FAANEE =

2§ vlutizstd Aget doe 3o 2t

CHS|EC{AIY - Helikit ¥ =42 22 5000 mg/
kge] &Fo 2 FFRA AT AN FEo) glle.
o, dutie, AF, AHE L FgA o)del Ueh}
Al sker, 1497 #EAdt 3 =gl M T o) 4fe]
YERFA] eFgtet.

HHEEEOIAIR] - Helikit 40, 200 2 1000 mg/kg/
daye] €33 &4 1000 mg/kg/dayS 457F wbE
ArEAE AR APLS FEo] fidlen dubde,
AHF, AHEHHAN, DAL, AL gAY
A, HEEA AL B D v dF AT Helik-
it ¥ A Foof ZjQlatd i A == et el
U] efsiel. ez A8 HA AT Helikit 1000
mg/kg T 2 k4 1000 mg/kgFoA A A 9]
AAA HutellA Awgk v &7 ik 2y §
(B)e] ZAAL HAF 5B EF 900 et
A9 5AdH 7 Bol gt FA7) =i ket Azt
HA grerh e ole]dk #]9 HelkE 257k F
oF FuACE AR Ggo2A o] HHL 719
W3l (rever- sible injury) 24 A& Aol ofy
At

olate] AE AnE Hol wio BHAZ AEYY
42 83 ®C-ureat LDsA7} 5000 mg/kg ©)%%
22 A=A Bdoln}, 1¥ 1000 mg/kg® 477 vHE
ATFostd e olg Aol JepA] ¥ Bdol
o, O BA4L 22 YEQ x4 (PC-urea) 9 22

Ao AtedEn
ZAtel 2

2 Ae (PITarAce drAgon
400 olo] A=A
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