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Figure S1. 1H NMR spectrum of mitragynine 
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Figure S2. 13C NMR spectrum of mitragynine 
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Figure S3. 1H NMR spectrum of 2 
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Figure S4. 13C NMR spectrum of 2 
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Figure S5. 1H NMR spectrum of 3 
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Figure S6. 13C NMR spectrum of 3 
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Figure S7. HPLC chromatogram and mass trace of Mit-hapten (4) 
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Figure S8. 1H NMR spectrum of 7-hydroxymitragynine 
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Figure S9. 13C NMR spectrum of 7-hydroxymitragynine 
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Figure S10. MALDI-TOF MS spectrum of unconjugated BSA 
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Figure S11. MS-ESI(+) spectrum of unconjugated BSA 
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Figure S12. MALDI-TOF MS spectrum of Mit-BSA 
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Figure S13. MALDI-TOF MS spectrum of Mit-FliC 
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Figure S14. Survival curve and LD50 determination of mitragynine administered intravenously 

 

  

 

Figure S15. Survival curve and LD50 determination of 7-hydroxymitragynine administered 

intravenously 

 

  

 

Figure S16. Survival curve and LD50 determination of heroin administered intravenously 

 

  
  

Mitragynine (IV)

0 20 40 60
0

50

100

150
62 mg/kg

31 mg/kg

25 mg/kg

15 mg/kg

8 mg/kg

Time (min)

P
e

rc
e

n
t 
s
u

rv
iv

a
l

0.5 1.0 1.5 2.0

-50

0

50

100

150

LD50 = 27.8

log[Dose (mg/kg)]

%
 S

u
rv

iv
a

l

7-Hydroxymitragynine (IV)

0 20 40 60
0

50

100

150
50 mg/kg

25 mg/kg

12.5 mg/kg

6.25 mg/kg

Time (min)

P
e

rc
e

n
t 
s
u

rv
iv

a
l

0.0 0.5 1.0 1.5 2.0
0

50

100

150

LD50 = 24.7 mg/kg

log[Dose (mg/kg)]

%
 S

u
rv

iv
a

l

Heroin (IV)

0 20 40 60 80 100 120
0

50

100

150
40 mg/kg

20 mg/kg

10 mg/kg

5 mg/kg

Vehicle

Time (min)

P
e

rc
e

n
t 
s
u

rv
iv

a
l

0.0 0.5 1.0 1.5 2.0
0

50

100

150

LD50 = 23.7

log[Dose (mg/kg)]

%
 S

u
rv

iv
a

l



 S16 

Figure S17. Survival curve and LD50 determination of orally administered mitragynine 

 

  
 

 

 

Figure S18. Survival curve of orally administered 7-hydroxymitragynine 

 

 
 

  

Mitragynine (Oral)

0 20 40 60
70

80

90

100

110
500 mg/kg

250 mg/kg

125 mg/kg

62.5 mg/kg

Vehicle

Time (min)

P
e

rc
e

n
t 
s
u

rv
iv

a
l

1.5 2.0 2.5 3.0
70

80

90

100

110

LD50 = 547.7 mg/kg

log[Dose (mg/kg)]

%
 S

u
rv

iv
a

l

7-Hydroxymitragynine (Oral)

0 20 40 60
90

95

100

105

110
50 mg/kg

25 mg/kg

12.5 mg/kg

6.25 mg/kg

Vehicle

Time (min)

P
e

rc
e

n
t 
s
u

rv
iv

a
l



 S17 

Table S1. Hybridoma panel with midpoint titers and IC50 value range 
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Table S2. Competitive ELISA IC50 values for select hybridomas 

 

 
 

 

 

Table S3. Post mortem urine mitragynine levels from several toxicology reports 
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Figure S19. Image of lateral flow strip and peak measurement read-out from Leelu 

 

 

 
 

 

 

 

 

 

 

 

Figure S20. Standard curve for 7-hydroxymitragynine and MIT29B7 strips in human urine 
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Table S4. Physiochemical properties of mitragynine 
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Table S5. Bioavailability properties of mitragynine and 7-hydroxymitragynine 
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