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Table 1§z - PUILTE O HEATEH S

Prad / prini B WD 77y KB 62N IIRE=S AT

B AP % + + UG A 5,000 U

U757 Thia# + + HURE I Asd 5,000 U

Ry X AY#HFE (A, B, E, F) + + B 7Ase ABE: 10,000 U
F: 4,000 U

ey - + HURE IR (S 250 U

LY - + LIRS VA 6,000 U

NT - + RGN Ase 6,000 U

XYAHY - - SRS M 7Acs

T H Ty T E - - IR rass 500 U

Serum/plasma
(Crude antitoxin)

Healthy
horse
—

Horse-immunization process

- Venom/toxoid-injection (Initial/Booster)
- Blood collection

- Serum/plasma separation (Centrifugatiol

Antivenom/antitoxin-purification process

- Digestion by pepsin
- Salting-out, Dialysis
- Bulk preparation

n)'

Bulk material
(Purified antitoxin)

Final product

\

Formulation process

- Final bulk preparation
- Filling

- Lyophilization, Sealing

Fig. 1 Manufacturing process of freeze-dried antivenom/antitoxin, equine
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Table 2 [FEANNT 7 F > - PUEZE OGS CER 2944 H 1 HBUE)

PRE ST i Jr A W - RkH FAX
(B AE)

(R 13 %K T 063-0830 011-665-0989  011-665-0989  011-671-0989
JeHEEALIRE T TE X 56921043 T H 1-1
AR ER X v & —

(BR) N4 Z V% v b T 981-3698 022-344-7575  022-344-7575  022-344-7635
B 9 UL L AT /N B2 1 52 40-7

72 A (BR) T 959-1834 0250-42-0712  0250-43-4111  0250-43-8811
T L TR A 8 I 1359-1
Wit v ¥ —

JeE—=dg 7 F (k) T 364-0026 048-593-3937  048-511-6880  048-593-3968
Br R IRAEART I 6-111

(W) BORBE Y mt7e & T 565-0871 06-6877-4807 06-6877-4847

(KBR) KBRHFWR FH 7 1L I 3-1

(1) BRIt ge & T 768-0061 0875-25-4161 0875-25-4161

(BE<F)

NS < VR T 2-9-41

SR T3 ()
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W ESEHT R eI H 4720

0833-71-5629  0833-71-5546  0833-71-5593
0833-71-5665

(FlH -tk H)

() AL B M e 78T T 860-8568 096-345-6500  096-344-1211  096-344-9269
FEARILAEA AL OREE 1-6-1

(BK) B T 901-2686 098-878-3314  080-6491-3224 098-870-1749
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Fig. 2 Clinical research scheme for Yamakagashi bites
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Table 3  PiaEH OFEI G

ALY INT Y<hHY
Hl SO TF74IF— 24~9.0% 11% 0%
iR N/A 24.2% N/A

N/A, not applicable.

W, BEEET H, TNHR—HWLrEINEIE-ED L
s, O R B I T A BB R RS &
FOMED oz DMEDR L INTWSE 1,
QFIARWEFE T T RE 2 b F

WRIRIFZE SN L 723, i o8B 2 &t
ABEEIRE S e R L D AN, L2 L, Pilik
PG L Do 2B ERNRTO T + 0 —13Z DR
LB, Tz, EBE LG ThEEN RS- SN
B, PimZ oS S Hiik o ABeE H oAb
g ERAHE 2 %,

2) MiBEDEHETE

EA T 7 F v - PiaEk, BIRIZE T ol obiE
F LB ITHRE R TAN R T - A% &3S
NTWR W7z, WEEE 3 2% R PR 23 (2 H,
ANEOFERZITV, MiEEXAFTEUEND S, Bk
I NGB R S BRI V7272 &, fiEHR
ERE LIS N D LAY, IERLIY g 3AAFEL &
V,

3) MBEDARR

M &, PRAF DR ENE 2 B L, Sz A & 7 5
TWwWa B, 200, EBEOMAICEL X, AHA
Bk EOWKTHERT 2LENDH L, FOBEIS, Y
SRATVBEZ RN B L, 20134EDOMAE TSR
IRIERIC 1852 L T b, Fhx ORERD S b ol
BRI LIS Wi, o THET 22 &k
L, HELTCLIEOKBITL2ETRHROIEDITETDH
%o

4) B5RE

PR OERER ZERICE, i 23RO
FHITH D, D72, LR Mk % 5
T 5 72O IIEEIR G- 2RI ICHEIE S s, L L,
Y7 H T PRI NER SR SGRIC L D
BANTWD, 2T H I ZFEPRHBHRICBOTL,
WTEST & BIRPE G ISR R D= RS LR ST
V520,

5) 7F T4 SFIV—RIHICHT D%l

% OPLEE - PULFIE Y < METH 5720, 7F
T4 ITFR Y=L EORMBMIERLZTNE RS R
Wi |

XLV, NT, XH A VPHFEOR KIS OFEAEE
#m9 (Table 3)o YA VPHHEICLET T 74 5%
T—=1324~90% L HIE SN TV DY, HHE S 13
THHEZREINILBICTF 74 9F =%k L,
242% \IMHEHRAEL B ERELTWB2D, 257
FUYIARAZ T L a—TlE, 7T FLFY ViCk
5 B EE 720 A B R W ORI BOS % #i 5 & 3
HENTWBED),

6) mMERAHAR

BRI FE CRE T RE 2 LR, JF IS~ A 7 Vi
FIZOWTIZ20004F 1288 LTB Y, SR H R 5]
OEH OMERIERTH % 104 % 37 TITRIFICHR
BWLTWAEB L Lads, 2ol & ml sl
RERZ BT TBY, BEDLE ZAKERME
BRI Twin, /2, A=A MU 705
ALTWBETHITr ZFERHEHEICOVTIE, 3ED
FEHMIRD 9 &, AIIZEA L72BHIIE3 TISHA
BRASLAERE TH 57200, HEITHBLOWEA 21T,
B LTW2EODBIRTH 5,

7) INRICHT BR5E

P - YU L, HEoP iz EHME T Eh
5, /NI LT G-EOEZ ZET 5 LT R,

8) T Dft

MHEZRRIZFNPROFE < IH0E L THRESRT
WBHZEDPD, IAVHEERTY <A VGG
TERWL, YA T VPHRTHTIREICH L Ta
CRIRIIHIRFCTE v,

VI BIVERREZDRER - UNEOTES
VR, BEE

» /A

1) YLy

~ LY OEFEREZFHET 5 DI A Y grade HMEA
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Table 4 ~ A4 3 grade

~ A grade  JEIR

Grade 1 WA B SR T D A DFE AR - NI

Grade II FRIHE F 721 BIET F TSR - IEIR
Grade Il I B F 72 R F oA - MR
Grade IV 1A Je 580 - JEE

Grade V 1% W 2 % IR £ 7213 Bk

Ly grade= M Tk~ A VPRSP €775 v F
VEHBLUTHERICLEMU EABET 5 BER D
ZEr#HELZ(P=003)9, Fig. 3IZiH# %2R
T, A VPHmEOEGIMEITT L Y grade= 1
(N - BHE F COER) Th 5.

2) J\J

NTHEROFGILIEDSAME TIE 2w, Ml - A3
W) OEMTENZENIEA L B0 NTHHFEDOR)
REMET 5 KB BIZATE AR T, NTHiE
S8 3E DURT 0 1965 ~ 1969 4121 1,770 51 o ez 455 12 xf
L C24 B DILTEHI DD - 7228, 2004 ~ 201541221 )
TIZ603BI DN TIAEHN R L TIREHI D T &
L NTHHRIIHCERLPIEELLEEZLNT
Vs 2 25)26)

3) PYAHHY

XA HVIRGIEIHETLEEDICEET 572019,
VAT VYVBHRPCORAREREL 2D, YA
VPR IIRRMTETOR LG WRETH b, YA H
VHimFERS O H% L LT fibrinogen < 100 mg/dl 2%
HFohb, JAGBEAWFERORKOT—5 % %
LOTREL, 4B h B VI EZEPFTEL,
ZOH)BIBICY AT TVIRHEBREIREG IR TV
7220 o X = A bR (1961) & IER G- (15

Bl) OB RITKE IR O RV, HE5HTIX
G LB L THBIHTEINMEL (0% vs.
267%, P=003), FMEETM 2 LELTHIEILED
HREEDOIER L ARV 2 EHIEF I (5.3%
vs. 40.0%, P=003)c Y~ 7 T IZIEEICHRMY
WCHATLETIDIC 25| &R T2 L2 EET L L, £
DIRED S XY~ A TV PiER oM, BuiiiE!:DIC
DEHEETHAL) I EF P bu Y REY L) VB
#2830 DAY RAIT AR & I, R~ OIS A
BEEhTwd, Varery hhorREY2) ¥
i, ParEroEREET S LICLD, DICIC
& % M AR R i B s 2 6t 97 % 31

4) Clostridium perfringens |C & 2 BUMSE

WA, Clostridium JEIZ X B W R % 4L - 725
W DOEIE AL S WL 72w B 4 ABH OB LK
TL7232, 20—7F7T, I Clostridium I & 2 7 A
BEHOMEL, SR & & OBAEE & o B
THIML TWB3B3 . 27, T Clostridium
perfringens (C. perfringens Type A, C. septicum,
C. oedematiens) |2k L CHyE S N7z H ABYHPLE R
OF AN T HHEHOBHEIZEL T LT 539,
WA AE &3R8 ), WRMED C. perfringens
WX ARG 2 EOMIMIEADSHEM L Twb, 2,
C. perfringens\Z & % a BRI L o TMEWIEIL & &
FEEL I, DIC363D, ZhEanfd 2 22 L TIICE
%o van Bunderen 5%, Z D C. perfringens WIIE 2
X % ML % S U CRURE I CIEIZ 2 5 fE B % 45
LT L3S, ZoTEHIZ0% B2 5 L5 LT
W5, PLHEER G L EPHO F L+ — JIREDO KR
HITIEdH 528, ZIUTMAZ TC. perfringens R34 5
A A BEHHYTH K OBE5-25F DIREED LG S R T
WL B B L ZAH LI NI YT Y AE R,

Mamushi bites Admission to the hospital

for initial observation

[
Grade < 1l

IV fluids
antibiotics

Observation for 24 hr
[ ]

|
Grade > Il

IV fluids
antibiotics
antitoxin

Grade <l

Expands to Grade > llI

Fig. 3 The clinical decision algorithm for Mamushi bites!¥
IV fluids, intravenous fluid administration.
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SNTwWwi\severe fever with thrombocytopenia
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Abstract

Clinical serum therapy

Toru Hifumi*!2
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Serum prepared from immunized humans or animals (e.g., horses), which contains antibodies, has been used for
serum therapy or passive immunization to treat many diseases or envenomation events since its initial discovery in 1890,
when Kitasato and von Behring observed the efficacy of this type of therapy against diphtheria and tetanus. At present,
several types of serum therapies are used in clinical practice. Currently, three types of antitoxins-the gas gangrene
equine antitoxin, diphtheria equine antitoxin, and botulism equine antitoxin are supplied by the government (Kokuyu
vaccine), whereas tetanus human immune globulin, Mamushi (Gloydius blomhoffii) equine antivenom, and Habu
(Protobothrops flavoviridis) equine antivenom are available commercially. Yamakagashi (Rhabdophis tigrinus) equine
antivenom and red back spider equine antivenom are supplied by research groups in Japan. Summaries of clinical serum
therapies are unavailable in the literature. As a result, clinicians have little opportunity to learn about and become
familiar with these therapies. In this review, we attempt to clarify the benefits, precautions, and potential applications of
serum therapies. Through this review, we hope that clinicians will have the opportunity to learn about and become
familiar with clinical serum therapies.
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