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method of prevention is vaccination,

Clinical trial of leptospires vaccine on its immunogenicity and safety
Hyeong ryeol Yoon, Jeong soon Kim, Yong Heo
School of Public Health, Seoul National University

Since the reservoir of leptospires organism is consisted of a broad spectrum of animals, the best

.

The clinical trial of leptospires vaccine conducted on human volunteer for its immunogenicity and

safety.

L.

Summarized results are as following :

The Oral temperature among vaccinated group ranged from 36.74+046TC to 37.040.34TC, while
in placebo injected group it ranged from 36.44+046C to 36.74+0.53%C. There was no association
between vaccination and fever (p)0.05)

. Mild local reactions revealed in vaccinees were swelling (50—75% ), Redness(75~90% ), and induration

(25~40%).

Placebo injected group revealed only redness in 12.5% in the 1st injection and 37.5% in the second
injection.

The duration local reactions on injection site for both vaccinees and placebo groups disappeared

within 48 hours,

. Generalized Symptoms complained by the vaccinees were myalgia (25% ), back pain(15% ), headache

(15%), pruritus(15%), and abdominal pain(10%), whereas placebo group complained of headache
(25%), myalgia(12.5%), back pain(12.5%), pain in eyes(12.5%), abdominal pain(12.5%) pruritus
(12.5%) and nausea(12.5%). '

. The serological test(MAT) of vaccinees showed geometric mean antibody titer as follows :

a. L. icterohemorrhagiae lai
1 week after 1st vaccination : 22.45
1 week after 2nd vaccination : 111,23
3 week after 2nd vaccination : 266.64
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b. L. canicola canicola

1 week after 1st vaccination : 24.62

1 week after 2nd vaccination : 123.92

3 week after 2nd vaccination : 276.55
c. L. icterohemorrhagiae copenhageni

1 week after 1st vaccination : 28.28

1 week after 2nd vaccination : 128.55

3 week after 2nd vaccination : 247.88
Whereas all of the placebo injected group
showed below 1 : 20 titers,

The sero-conversion rate of vaccinees were 100 percent.
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&2 v]2}Z (Leptospiresis) & WAAIH oz @Asn
Ae IFTE #FP9PE9 Atz 18839 Landouzyd
o8 & 7149t (Abraham IB, 1986). $-2)vieto
A HE2NEHZL dd 4718 AFR st ARFHA
HA-E Holal flgol IR FAF £ vZETAA
drel o8 =eyn A (FYT, 1984). 53 1987
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AFdY AL B widd £ Jle A9x 288E
fdez s9d daxzs BA FoF 209, Placebo
Eoyg ghoz dgon X9dxle RETow Bz

%% (Randomization)& ¥ ZRAT, )74 (Blinded
study)S FH8 APsAch I+ BPozE 4 Yyl
AzE 55 AP, S vy gl
2asE Aoz delA L. icterohemorrhagiae copenhageni,
L. canicola canicola 2 L. icterohemorrhagiae laiS A&
gtk WA AzA diEg FFE 47 A8 S uA
22T WFa@Fz B8 gAY S A B33 FF
A%} #& wiAl2 wgE BSA-Tween 80HjA(Y3
EMJHHA))E Alg&stged (Bey, R.F. 5, 1974) Az
A2 983 ¢rvl(Bovine serum albumin)-2 HS factor
2 gAYt STHEANA S E FTAE AHE
Y7E AMEste] 7CeA 15000G.2 1A17F A& &
AE st F5aAN 5% 1/75M PBS(Phosphate
buffer solution)E r}éte] AMEFAZIZ FTIdhgoz
25 4 A Aol 23 #Ad 5Z9 05%
formalin PBSE 7}8le] ARX-{ Al7]m 4ColA 4847
wRste 2@ EEs B 9L BY W
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/misgA R{AA WA ddoz 3t
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77 258 &Rsed dM AR ARG
AAQY o7} A3 Aoz dejA vk AZF ALE
od Slejd dFwWES Isd RE 361TH372TE
AAHMAE FA3t Aot (Harrison, 1982).

E 194 B uig o] gigyels FEo)Ae H
FLEE 366+035C2 PlaceboZe] FAMAS A& 36.
74038Ce Wuslgd EAHOR fosiAe A% (P)
0.05).

13 A5 1949 23 B FoQ1UAY] FFL
EE 36.840.30C, 36.840.35C(P)0.05), 24 A= 37.040.
34T, 36.710.46T(P)0.05), 3¢ A& 36.8+0.39C, 36.940.
4C(PY0.05)2 EAFcE 98 A= e st

o ey 13 WA FoA ddxbEs dEds g, 15,
17, 1883} 23} WAl £44] 6, 10, 148 5L WA HF
s d% 2d g gE pALEs) G5 Aoz
Fzdch, #2& Placebo o9 AL2Fdd dAA
gyo] dAlgeoe FALEI HEIFot AMENA=R
Bol zton, 1, 23 FAR} FFAE FIT A} 4
o} (P0.05).

¥ 3& ZENSE BASE AU 13 9 HEAE
23, w3, RAdo] &7 75%, 9%, 40%04 velge
o, 23 BEAE &2 50%, 75%, 25%=2 Zo S}
PlaceboFodirol e 2H o] 375%, 125%% eyt
<t olt Phenolgd¥o] FARS Y A3& F Aoz
E RN

Shenberg &2 AHEE 3oz § Shentor #4le]
e 554 AL AT oA (Field trial)olj A

Table 1. Oral temperature on vaccinees by status of vaccination

Subject Pre-. 1st vaccination 2nd vaccination
No. vaccination ist day 2nd day 3rd day 1st day 2nd day 3rd day
1 36.2 367 369 364 364 364 367
2 369 36.7 36.2 37.0 364 36.1 372
3 36.7 369 371 363 36.7 362 36.5
4 367 369 372 369 369 372 371
5 362 36.7 372 371 372 369 373
6 36.7 369 36.7 36.1 374 373 372
7 364 362 369 371 372 371 369
8 363 362 374 373 36.7 364 363
9 367 36.7 373 362 36.7 369 372
10 362 367 362 369 372 373 381
1 36.2 372 369 372 36.6 36.3 369
12 369 365 71 367 369 372 369
13 375 372 36.6 36.9 372 371 372
14 367 369 367 362 374 373 369
15 369 36.9 374 374 369 363 362
16 367 372 370 369 367 362 36.6
17 362 369 375 373 36.2 365 36.7
18 370 372 374 369 369 364 367
19 36.9 372 373 369 362 373 372
20 36.7 36.7 37.2 367 364 36.2 363
Mean+S.D. 3664035 368+0.30 37.0+£0.34 36.8+0.39 36.8+0.35 36.740.46 36.9+0.44




Table 2. Oral temperature on placebo group by status of injection

Subject Before Placebo 1st Injection 2nd Injection
No. Injection Ist day 2nd day 3rd day 1st day 2nd day 3rd day
1 364 36.7 362 369 36.2 364 362
2 36.7 36.4 372 369 36.2 364 369
3 372 %7 %9 %4 338 362 362
4 364 367 362 369 36.2 364 36.2
5 36.7 36.7 367 366 364 362 362
6 36.2 36.7 362 364 36.7 364 373
7 36.4 36.2 364 36.2 372 371 364
8 372 374 376 369 369 364 36.7
Mean+S, D. 36.7+0.38 367+£034  36.71053 36.5+£0.44

367+£029  366+033 3641046

Table 3. Frequency and duration of local reactions caused by vaccination / injection among 20 vaccinees and 8 placebo

injected persons,
Vaccination Placebo Injection
1st 2nd 1st 2nd
Type of Freg. Range of Freg. Range of Freg. Range of Freg. Range of
Reaction dur.(hr) dur, (hr) dur. (hr) dur. (hr)
Sweling  15(75%) 0— 6 10(50%) 0—3  0o( 0%) 0 o( 0%) 0
Redness 18(90%) 0-10 15(75%) 0— 4 3(375%) 0—1 1(125%) 01
Induration 8(40%) 048 5(25%) 0—24 o 0%) 0 0( 0%0 0

AFEoR A3 FRFH WAAI} F 50%EL BRI
3Qen, ol =% RALL Circulating antibody 5
& A A9 zFoluh, WAARA EHIAZ AHE
&9 formaling] FE Fo| P Aoz HI1 9
th FARY 3, 23, AL 17, 23 HAAEF
29 ool 24gH AT

® 47} BojFE uis} o] WAl EdFoA 1, 23
HZAMN FF0| 15%, 5%, =%F 25%, 5%, 2% 15%,
5%, % 10%, 5%, 2% 15%, 0%& 2tz JEese
o 13 HZA Hoe 23 HEAN FoE RS ¢ &
1=

A% 717k v A Fo} 29 oo Al2hi ). Placebo
FoAFAME 1, 23 FAE 55 25%, 0%, 2% 12
5%, 125%, 8% 125%, 0%, <+ 125%, 0%, S% 12.
5%, 0%, A% 125%, 125% 24 125%, 0%2 et
Sk 9N o7 wp@vtAl2 Placebo T oM E

AL S430] vEld & BW, o]+ phenold] RzHg
olg}r] Hrte MEE WS FF deve FELH
o7 714 4838 ade] B@Ho veld ez 4
9t 9 Fo 27 PlacchoRdZ e EAHLZ
freld 27 A (PY0.05).

B 5904 B uiel o] WA Rojde A7l &3
ol A 19wke] 1:209 #A7IE Jehfn oA 199
2 gAow yeiyt 1, 24 FEFE 371A dHY
A3 FA7E FAst TS 2 A LS 2245
111.23, 266.64% 31 canicolax 24.62, 123.94, 276.55% 11,
copenhageni= 28.28, 128,55, 247.882 eIyttt HoA
B ubs} go) fA7te 23 BE 3~450 HF A
Jehun et o)sh e AMEe 7lE ZHNXNE B
¥ u} 1} (Shenberg, 1972). Placeboz &= £ #Ale]
HZ AYPA AMEE 05% phenol PBSE AMgste
o, 3637 2ol ddE ALdstne AL BE 1:20



Table 4. Frequency of general symptoms observed among
20 vaccinees and 8 placebo injected persons

. Vaccine Placebo
Sx & Sign
1st 2nd 1st 2nd
Headache 3 1 2 0
(15%) (5%) (26 %) (0 %)
Dizziness 0 0 0 0
(0%) (0%) (0 %) (0 %)
Muscle pain in 5 1 1 1
limb (26%) (5%) (125%) (125%)
Back pain 3 1 1 0
(15%) (5%) (125%) (0 %)
Pain in eyes 0 0 1 0
(0%) (0%) (125%) (0 %)
Abdo, pain 2 1 1 0
(10%) (5%) (125%) (0 %)
Pruritus 3 0 1 1
(15%) (0%) (125%) (125%)
General 0 0 0 0
weakness (0%) (0%) (0 %) (0 %)
Nausea 0 0 1 0
(0%) (0%) (125%) (0 %)
P> 005

o[&idl Aoz Jehgr) o] AL ¥ sjYAd BHgF
(Fever of Unknown Origin ; FUO)Z 9% ¥} 3l
Rk A&3
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1975 F5Ho HAAEAA nEH AY, 28
X-A% d9d 298 5J2 & F4wo] AEHo
vul, b @ AEte] &9 AJGYEY e FU44 AE
g2 Eeo eopyHAUA &, 1976), 1984d & =
9 fdo] oA BAYS o A AAE T q84F
A7l A3 o] FFTL AELIG AEFUol T4
A (BHT 5, 1984). Holo] AR2wgde AHY
A T 134 A2¥ @4 ¥ ohyz AFsAt
23 ), B4 T3S 7K AEENAR BdEe
2, B FYE 497 ASE B FUh

WY dELHES dye dHL o e A
Bate vae HYL(EAF 2 E)E FAE7L
E7b5 871 g&ot} (S, Faine, 1985). ulZ SoAME
45 FhEol g EA JE2TE o wie HE
3t zZtd HALE Foln glon(Alexanders, 1974)
olglg], £2H]<Ql, A&, £¥ FAME ANALHES
23 4349 udans du gle 2oz d#x
t} (Stalheim¥:, 1971).

YE2FHS dE AT Hxd WAAR Axs
191613 Idogol o8& #94 Guinea pigd 7tZ3E Al
st} ofe] phenol 0.5%% 715t FAE 838 AL
AHg-g Aot 1% Noguchi(1918'd), Berger(19234),
Inado(19224d), Berman(1928+3), Smith(1936\d)%& u
Ao Fad #Ad 38 FES ArsAY gAY
o HA4E AAT FH HAes ALY, dr 4
S dYgNez FAF 5X10°/mlE, EfwMNozs
125X%10°/ ml #A4& 3 formalin killed#21& <)
AQEL WAooz Agstn 9lon, o]~ztdol Shen-
Tor vaccine A} formalinxjald #FA|$ 2x10°/ mlE
e AlT Al AAHTE o2 ARSI gich (Shenl
5, 1973). SNz 19873 IPnHYe] =)
e AFsAvtr Bud v oy ISP AYA
423 WS AR L. icterohemorrhagiae mwogoloZ %
38 LeldFst 4F Bolged A7 Ak F 2%
Qb 2 AP AF7E wtell s AV, ZhRGY
728 G EelF #F 5 L. icterohaemorrhagiae
copenhageni, lai 18} L. canicola canicolas 7}7 Wyl
& Serovar A7}AE BT ¥AHA AL 609% ol ¢t
Ha dgol WA @7tA Serovarz )1}kl
231 v PEZ2IGFS dEA Eakn vk

A, 4Y5E 2 YAl o PolEn ¢ wA§
5ol gutolA FH8d 0F FE3) A7FHA EJT o}
S| Y (Field trial) & F8l4 el Az W
g ZAE ¢4 3N X ddgtn & 7 9
ot aglate 2 Agdere JE2gstde] Wusy
E4e #Aostq vl A vz go] RIHE
Aoz 437 944 JE2AFF AN Mz gE
3R TFES /AL AANE ARSA T2 AF
o oA Wil QhHAd HFL WY FET WA
HEo2 7I1e W dHARE gelstes Ao F.3)
o g Ay, ANYEFES A HEso 36.0+1T09
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Table 5. Result of serologic test on vaccinees by vaccination status and leptospiral strain

Serotype L. icterohaemorrhagiae lai L. canicola canicola L. icterohaemorrhagiae copenhageni
Titer Pre-Va. 1week 1week 3week Pre-Va, 1week 1week 3 week Pre-Va. 1week 1week 3week
Sub- after  after  after after  after  after after  after  after
ject No. 1st Va, 2nd Va, 2nd Va. 1st Va. 2nd Va. 2nd Va. Ist Va, 2nd Va. 2nd Va,
1 0 1:20 1:160 1:320 0 1:20 1: 80 1:320 0 1:20 1: 8 1:160
2 0 1:20 1:8 1:320 0 1:20 1: 80 1:160 0 1:20 1: 8 1:320
3 0 0 1: 80 1:160 O 1:20 1:160 1:160 0 1:20 1: 8 1:160
4 0 1:20 1:80 1:320 0 1:40 1:160 1:320 0 1:20 1:160 1:320
5 0 1:40 1:160 1:320 0 1:40 1:160 1:320 0 1:20 1:160 1:320
6 0 1:20 1:8 1:320 0 1:20 1:160 1:320 0 1:40 1:160 1:160
7 0 1:20 1: 8 1:320 0 1:20 1: 80 1:640 0 1:20 1: 40 1:320
8 0 1:40 1:320 1:640 0 1:20 1: 80 1:640 0 1:40 1:320 1:320
9 0 0 1:160 1:160 0O 1:20 1:160 1:160 0 1:40 1:160 1:160
10 0 1:20 1:8 1:160 0 1:40 1: 80 1:160 0 1:40 1: 8 1:160
11 0 1:20 1:8 1:160 0 1:20 1:160 1:160 0 1:20 1:160 1:160 -
12 1:20 1:20 1:640 1:640 1:20 1:40 1:320 1:640 0 1:40 1:640 1:640
13 0 1:20 1:8 1:320 0 1:20 1:160 1:320 0 1:40 1:160 1:320
14 0 1:20 1: 8 1:160 0 1:20 1: 8 1:160 0 1:40 1: 80 1:160
15 0 1:20 1: 8 1:160 0 1:20 1:160 1:160 0 1:20 1: 8 1:160
16 0 1:20 1: 8 1:320 0 1:20 1: 8 1:320 0 1:40 1:160 1:320
17 0 1:20 1: 8 ND 0 1:20 1: 80 ND 0 1:20 1: 80 ND
18 0 1:20 1: 8 1:160 0 1:20 1: 80 1:320 0 1:20. 1: 80 1:320
19 0 1:20 1:160 1:320 0O 1:40 1:160 1:320 0 1:40 1:160 1:320
20 0 1:40 1:160 1:320 O 1:40 1:160 1:320 0 1:40 1:160 1:320
Geometric .
mean 0 2245 11123 26664 O 2462 12394 27655 0 2828 12855 247.88
% Note ; ND : Not done, O : Less than 20

Sero- conversion rate : 100%

7 ol wiFsds W dolle AELAFEHF)
Rlofok =13, Guinea pigdl HFA 14LEUL AESM}
Zo A4 2, ¥, gAY AFHL R oW@
Fe BASHA golob ot FAFT Ao (FEHF
AA7E, 1987). & WA A Wy FETY HF
94 HE F BN 2d, 89, 293, AT A
44 5 A3HQ AEXYIASY TS 2AY F
RAAueH, A4 BAAA ojWd oj¥= BAHA Y
o APAE Aoz & AN FHAIA, AL
Wy R AN dAHez FeaRoy = FE

o2 HEol zton, WA FoFa Placebo T4
A BEARcE #4% A= QA #AeEs 9% o
3ol A3ty e FFARY A= FREV 4%
g o] ) e A 42 A<do] dtkn &
Act.

a8y AR, TA2ErE WARETHN A4
A8 soltprl wid HE £ Fod TdXe 94 A
o2 Q3 B9y wgoz Pyl A5 Aoz
EEeRZl= S

FRWLoSH FA 299

3%, 24, 332¢& 74



Table 6. Result of serological test on placebo group by injection status and leptospiral strain

Serotype L. icterohaemorrhagiae lai L. canicola canicola L. icterohaemorrhagiae copenhageni
Titer  Before 1week 1week 3week Before 1week 1week 3 week Before 1week 1week 3week
Placebo after  after  after Placebo after after  after Placebo after  after  after
Sub- inj, 1st 2nd  2nd inj, 1st 2nd  2nd inj, 1st 2nd  2nd
ject No. inj. inj. inj, inj. inj. inj. inj. inj. inj,
1 0 ] 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 1:20 1:20 1:20 1:20 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0

50~75%, 75~%0%, 25~40%2 Jehted =9
QoA 1099 AAHE ez FEH WAle
a8 Aol W& uee dehid
HARLL WA RPN ZSE 9F, T,
7, ¥% 202 Jeton, PlaceboRd TN E
3 ZA4L B AL BY ol AN WARNY o
@ o7 714 AR 24850 BiEe] Ugy s
AZET, 2 ARPo AZE WA B9, AUAE
oz @ Bl AAelA HF YA i canicols,
copenhageniZd S 22} 266,64, 27655, 247.889 H@FA S
el =, ol&etde] Shen-Torwjd 3 ¢ w3
9 WAl HE B Aol W) 2 WA A7}
Wzd e ez gt
219y} Phillipst} Bumstein$¢] $2APAT w1
gatm, MRy Fol 83 P} 2 PolHES
= wea YA ey BuE sgsd o 7
dslts mo AES AANAY A YA e
A7k AAHoZ Asgsolol & Ao MzHH, O
e AAAE gAe opo A8 (Field trial) & F3A
Z0 ¥2HY WY 2 AAY @ ZA7} o]Ro
Aol & Aoz ArHL.
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V. e 2 Z

B Agdo A £elEHT L. icterohaemorrhagiae copen-

hageni, L. canicola canicola, L. icterohaemorrhagiae lai

#FE N AzE FF2 AHEslY dAd HAE A

g ddez ste] 2 WY 2 AN diF A

A% Ade A #oh

L BARSEdA 7Z2EE 36.74046%ColA 37.040.
dcd 98 Yei it (P)0.05)
Placebof o N e 73L=E 3644046ClA 36.
74£053C ¥AE JERIAT (PX0.05).

2. WalRaFo A F3, 23, FHol ZZH 50~75%,
75~90%, 25~40%2 uJested, 2d ¥ 4477
& 0~6A1ZE, 0~10712t, 0~48A1zte 2 ohgksiAl

elgth. Placchof oM @A we] %zt 375%,
125%2 Jetsten 0~1A el A4t

3 AAEE YARATAAN 255(25%), 85(15%),
FE(15%), 2%72(15%), %(10%)¢22 ety
3, Placebodol N F%(25%), 25%(125%), &
%(12.5%), ¥%(125%), 5% (125%), 2%3(125%),
L4(125%)cen Jelgen wARoZ3 Placebo
FoFo A BAA o s GqH (P0.05).

. GAEE Al R dEe] @vAF E3S
ZAHMAT) A 7= 1: 20004 1: 64074A19) )7}
& BT PlacehoForoes ZF 1: 20085t

WA 2ol Fofl M E 100% 2] FAl %A & (Sero conversion

rate) & e AT,
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