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Allergic and Irritation Study of Nebulized Inhaled Epinephrine Hydrochloride Injection

WU Youping!, XU Cong?, GU Ligiang?, LIN Xiaobo?, CHEN Ying?, XU Pansheng?, MIAO Jing',
ZHANG Shengz*(l.Childreniv Hospital, Zhejiang University School of Medicine, National Clinical Research Center for
Child Health, Hangzhou 310003, China; 2.Hangzhou Medical College, Hangzhou 310003, China)

ABSTRACT: OBJECTIVE To evaluate the safety of epinephrine hydrochloride injection(EHI) given by nebulized inhalation
in guinea pigs with the off-label drug use. METHODS The actual dose of inhalation administration was determined by
establishing a nebulized administration drug concentration assay. The systemic allergic reactions and respiratory toxicity of EHI
after nebulized inhalation were evaluated by guinea pigs using the allergy test protocol with the combination of frequency and
dose of epinephrine hydrochloride administration and allergy test. Thirty-two guinea pigs were randomly divided into 4 groups
according to body weight: negative control group(equal volume of saline), positive control group(sensitizing dose: 20 mg-kg™!
ovalbumin), low dose group(sensitizing dose: 15.5 pg-kg™' EHI) and high dose group(sensitizing dose: 31 pg-kg™' EHI). The
excitation dose of each group was two times the sensitization dose, at the time of excitation, the symptoms of allergic reaction
were observed. After excitation, blood and alveolar lavage fluid were collected, whole blood was collected for hematological
testing and isolated serum and alveolar lavage fluid were used for IgE testing. Bronchial and lung tissues were taken for
histological testing and immunohistochemistry after dissection. RESULTS Using a nebulizer device to administer EHI to
guinea pigs at a clinically equivalent dose at 3.95 min of administration. The guinea pigs in all groups showed normal weight
gain during sensitization administration. At the time of excitation, the guinea pigs in the positive control group showed strong
positive allergic reactions, while the guinea pigs in the negative control group, low dose group and high dose group showed no
significant allergic reactions. Compared with the negative control group, eosinophils in the blood of the positive control guinea
pigs were significantly higher(P<0.05) and the IgE content in the serum and alveolar lavage fluid was significantly
increased(P<0.05 or P<0.01). Histopathological results showed that inflammatory cells infiltrated in the lung tissue of the
positive control guinea pigs after excitation, and a large number of erythrocytes and exudate appeared in the alveoli. The
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immunohistochemical indiacated that the inflammatory symptoms in the lung tissues of the positive guinea pigs were associated
with an increase in B lymphocytes. The hematological indexes, serum IgE content, immunohistochemical and histological
examination results of guinea pigs in the low and high dose groups were not significantly different from those of the negative
control group. CONCLUSION No allergic reaction and no respiratory toxicity occurred in guinea pigs given EHI by
nebulization, and the administration of EHI by nebulized inhalation off-label drug use is safe and feasible.

KEYWORDS: epinephrine hydrochloride injection; nebulized inhalation; safety; active systemic anaphylaxis; respiratory
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Tab.1 Symptoms and evaluation criteria of allergic reaction
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0 EH - 11 WEIZIRIME
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2 XE + 13 4 +++
3 R + 14 R
4 £ ¥ ) + 15 BEER -
5 I R =+ 16 M S +++
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7 R 2 fi A+ 18 ekt ot
8 HEIR ++ 19 R
9 HE2E ++ 20 BET R
10 WiH ++

TE: S BU I s U S BT s+ SO R B s+ R
JSE R FIE 5 et R I B B

Note: — Negative results for allergic reaction; + weakly positive results
for allergic reaction; ++ positive results for allergic reaction; +++
strongly positive results for allergic reaction; ++++ extremely positive
results for allergic reaction.

1.5.3  MEAEACRAE SRl K& )5 30 min,
DL 1% B 2 R sh B, ST IE S, e e
FEs ik, RAEBE MM, B 1 mL 2ImAE
EDTA-K2 MHTEEE ., FH A 25 4 i o3 A SO
PUEE I P 240 BT A3 2SI R 4 4 i A
B 1hs, L2500 rrmin B0 15 min, HL
IEWH T 1gE Kl .

1.5.4 R PRI R AE il . A HZUREE K
SR MLSE 55, FHZH 28 55 I K Rt K k43 25 0t
TR, RN T M, A L i e R 2 i <2
S A (W AE Il T 22y, 7SS R
AEBY— Y BIYI I 3l AR A 16 SHEH £ 10 mL
TR aRItah4l, BEEAEBEIK SmL, & 10s

P B FH 252 2023 4F 10 A4 40 B4 19 1)




J&, BRI AT S, R A R K 22 g [al
IMABOAE T, R HIKEREZ I 3 ETRRD .,
HEVRCR G NS, SRS KRR <A, A
Be 4 ) P S 8 P 1 5 48 h, AHBJE, K. B
S SR RS TR Y A,
1.5.5 MiEPER S5 iE T IgE SREMEN %
ELISA A& EoR, SR BT I O3 0 5 it vt 35
VEWOAIMTE  1gE, ARIEFRAEM 2t & A h
IgE ¥R JZ
1.5.6 fili ALY A HE Jen BUkl & i
LR ZET 60 CHERPLEER 1 h, —H 2R 2
W, HYR 10 min, 100%—90%—>80%—>70%H & ¥
FERE HOE S min, SRORZFEYLE 5 min, WEET
FETE 1% QBRI IR 3s, UKk .
MR aEY 1mn, ¥ /K$%E 1min,
70%—80%— 90%—100%46 FE ARGk, —H A
R 5 min, HPERRE T, RGBS,
1.5.7 i, S REdise BB . kb
JE IR, A 10 mmol-L-" Al R4k ik
WA 15 min, B EHEHEM 3% H0, fi KIE
KiEE 15 min, PBST PE¥%JA H 3% BSA-PBST ¥
HM 1 he FHFEEMW, A CD79a —#1 4 ClEH
AR, W HPEE—PUE I HRP PR —Hi = I
B 1h, DAB B, 1%L/ BRI, PBST
R, R E BRI
1.6 Hinbr 5451t

FH SPSS 16.0 i T g1t/ dr. 112
FKH X s KR, 4 BB LR R 2 071
43 H7(one-way ANOVA), P4 [H] FE >R H LSD
K56 o
2 $#HR
2.1 W AR B oy AT 4G SR B AR s (A A

EIRGTT, X R0 55 A0 AR A rh (A &
A Al A e B R R ARV EE AT R AT
SRS . FAFE R AIEIE , RAE 5 min TS
B 25 S 4R 5 mL IR ShAHVENG , YRR T
Feahh s EIR R MBS B 7.418, 7790,
8.279 ug'mL~', “FIREH 7.829 pg'mL~', RSD
K 5.51%, FF6 Al 432 bRiE(RSD<10%). Fr LUK ER
LL 400 gitf, fOA “1.43”7 B FARIHE, KEAE
FACAZE B P TS 252 3.95 min 1] 3k E
B PR RERGHE A 15.5 ngkg!s HIL, A5
B 5 20 K SR B BOTE 55 A e i rh g

P E AR F 252 2023 4 10 58 40 545 19 M

ANLEZHIE R 4 min, & 8 min; &7 E 4K
O B A 55 A WA RS TR RN 45 24 I TE] R
8 min, & 16 min,
2.2 S HORE S Y — RN 2
B S KR IRE . SRS IEH .
WIR . AR EEBCRUR 5 H & 4 sh P iR i 34 2
WK, SEAMEXT A R, FHMEXRA, %
TR e 2 R ) R A B B R WL 2 e, LR
2, RIRGZ5)E 14 d WUEE, BRA BRZH K R4 AN
[F Pl A 5 . %k kb PRI RIME . R
2RI st O AR . Hedr 3 R WiTE ik
Ji 8 min WAET:, it B WA, 73 5 HoR
ST K BRAE B B R SS 1 h 2R
IEH, S U R HME . FAYEXT AL 5 TG
I 5 8 SO0, S B I 2 B SR 25 SR L3k 3.
2 FREBREERZESNALTHRBRARESRITER
(xxs, n=8)

Tab. 2 Weight statistics of guinea pig allergic test with
epinephrin hydrochloride injection( x £ s, n=8)
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Tab. 3 Allergic test results of epinephrin hydrochloride
injection(n=8)
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Tab. 4 Effect of epinephrin hydrochloride injection on
blood cell count in guinea pigs (X s, n=8) x103 -pL!
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fRAEA 4294196 221+0.98 1.88+1.04 0.04£0.01  0.06+0.03
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T SPIEXT IR L, DP<0.05, 2P<0.01.
Note: Compared with the negative control group, "'P<0.05, ?P<0.01.
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Fig. 1 Effects of epinephrin hydrochloride injection on IgE

levels in serum and alveolar lavage fluid

A-IgE content in guinea pig serum; B-IgE content in alveolar lavage
fluid of guinea pigs. Compared with the negative control group, "P<0.05,
2pP<0.01.
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G-I 21 UL H-m R A

Fig. 2 Effects of epinephrin hydrochloride injection on lung
and trachea of guinea pigs(HE, 4%, 100x)

A-lung tissue of negative control group; B—lung tissue of positive group;
C-lung tissue in low dose group; D-lung tissue in high dose group;
E—tracheal tissue of negative control group; F—tracheal tissue of positive
group; G-tracheal tissue in low dose group; H-tracheal tissue in high
dose group.

S

B

(es]

74 [0pm 10jm 0jm Q

B3 REMRSE AL P CD79a & ik &8 & AIHC, 100x)
A-FPEXT IRAL 412 5 B-PRAEXT IRAL 4120 ; CAIGF B 4l 27 ; D-
R I EY E-BI X IR A Y PP IR A 2 85

GARFI R HEHL; H-mil i U 2L

Fig. 3 Changes of CD79a expression in lung and trachea of
guinea pigs(IHC, 100x)

A-lung tissue of negative control group; B-lung tissue of positive group;
C-lung tissue in low dose group; D-lung tissue in high dose group;
E—tracheal tissue in negative control group; F—tracheal tissue of positive
group; G-tracheal tissue in low dose group; H-tracheal tissue in high
dose group.
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